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Introduction
The Rel-18 WID for MIMO Evolution for Downlink and Uplink includes the following objectives:
6. Study, and if needed, specify the following items to facilitate simultaneous multi-panel UL transmission for higher UL throughput/reliability, focusing on FR2 and multi-TRP, assuming up to 2 TRPs and up to 2 panels, targeting CPE/FWA/vehicle/industrial devices (if applicable)
· UL precoding indication for PUSCH, where no new codebook is introduced for multi-panel simultaneous transmission
· The total number of layers is up to four across all panels and total number of codewords is up to two across all panels, considering single DCI and multi-DCI based multi-TRP operation.

This document summarizes the company proposals of AI 9.1.4.1.
Proposals for Online Discussion (11/16/2022)
Proposal 2-1a:
· To schedule a PUSCH for STxMP PUSCH+PUSCH transmission, consider and down-select one from the following alts:
· Alt1: The first SRS resource set is associated with coresetPoolIndex value 0 and the other SRS resource set is associated with coresetPoolIndex value 1
· The PUSCH is associated with SRS resource set with the same value of coresetPoolIndex 
· FFS: Which is the first SRS resource set, e.g., the set with lower set ID.
· Alt2: Each SRS resource set is configured with one corsetPoolIndex value
· The PUSCH is associated with the SRS resource set with the same value of coresetPoolIndex 
· Alt3: The scheduling DCI explicitly indicates one SRS resource set for the PUSCH transmission.
· The following only apply to the above Alt1 and Alt2.
· Regarding how to interpret the SRI/TPMI field in DCI:
· For DG-PUSCH, the indicated SRI/TPMI field corresponds to the SRS resource set associated with same coresetPoolIndex value of the CORESET where scheduling DCI format 0_1 or 0_2 is received
· For Type 2 CG-PUSCH, the indicated SRI/TPMI field corresponds to the SRS resource set associated with same coresetPoolIndex value of the CORESET where activation DCI is received. 
· For Type 1 CG-PUSCH, one coresetPoolIndex value is configured in RRC in ConfiguredGrantConfig and the srs-ResourceIndicator/precodingAndNumberOfLayers correspond to the SRS resource set that is associated with same coresetPoolIndex value. 

Views on 2-1a:
· Alt1: Google, QC, LG, Fujitsu, NEC, OPPO, Nokia/NSB, ZTE, HW, Sharp, Spreadtrum, NTT DOCOMO, Panasonic, Samsung (14)
· Alt2: CATT
· Alt3: Ericsson

Proposal 1-6: 
· Support DCI-based dynamic switching between SFN scheme of single-DCI based STxMP PUSCH and sTRP transmission
· The DCI field “SRS resource set indicator” is used to indicate the switching between SFN scheme and sTRP transmission. 

· Study whether to support DCI-based dynamic switching between SFN scheme and SDM scheme of single-DCI based STxMP PUSCH transmission. 
or
· There is no consensus to support DCI-based dynamic switching between SFN scheme and SDM scheme

Views on Dynamic switch between SFN vs SDM:
· Yes to dynamic Switch: LG, OPPO, Xiaomi, Fujitsu, Huawei/HiSilicon, Ericsson (6) 
· No to dynamic Switch: Qualcomm, Fraunhofer IIS/HHI, MediaTek, ZTE, vivo, Apple, Spreadtrum, (7)


Proposal 1-5: 
For the SFN scheme of single-DCI based STxMP PUSCH:
· Configure two SRS resource sets for CB or NCB.
· The DCI indicates two SRI fields and TPMI fields for SFN transmission, 
· Study and down-select one from the following Alts on the indication of number of layers for CB and NCB PUSCH:
· Alt1: Similar to rel-17 mTRP TDM scheme, the number of layers is indicated by the first SRI field (for NCB PUSCH) or the first TPMI field (for CB PUSCH);
· Alt2: Similar to the design for SDM scheme, each SRI or TPMI indicates the precoders and number of layers separately and the number of layers indicated by these two SRI fields or TPMI fields shall be same.

Views on Alt1 and Alt2:

· Alt1: QC, Fujitsu, CATT, NTT DOCOMO, Lenovo, Nokia/NSB, IDC, MediaTek, Apple, NEC
· Alt2: OPPO, Xiaomi, Sharp

Proposal on Conclusion 1-9: 
There is no consensus to support layer combinations {1+3} and {3+1} in SDM scheme of single-DCI based STxMP PUSCH.

Views on layer combinations {1+3},{3+1}:
· Support {1+3} and {3+1}: ZTE, Xiaomi, Intel, 
· Do not support {1+3} and {3+1}: Huawei/HiSilicon, vivo, CATT, Panasonic, Spreadtrum, OPPO, CMCC(if 2CW are not supported), MediaTek, Ericsson, 

Proposal 1-3:
When max 2 PTRS ports are configured for SDM scheme of single-DCI based STxMP PUSCH:
· 2-bit “PTRS-DMRS association” DCI field is used to indicate the PTRS-DMRS association for the DMRS ports associated with two TMPI/SRI fields.
· The MSB indicates the association between PTRS port 0 and the DMRS port associated with the first TPMI/SRI field.
· The LSB indicates the association between PTRS port 1 and the DMRS port associated with the second TPMI/SRI field. 
· FFS: The max number of PTRS ports for SDM transmission is separately configured.
· Regarding the “ptrs-PortIndex” configured to SRS resource for NCB PUSCH of SDM scheme, consider at least the following Alts:
· Alt1: The SRS resource(s) indicated by the same SRI field shall be with same value of  ptrs-PortIndex and the SRS resources indicated by different SRI fields shall be with different values of  ptrs-PortIndex.
· Alt2: the UE ignores the configuration of “ptrs-PortIndex” per SRS resource.

Proposal 1-1: 
On the two SRS resource sets configured for SDM scheme of single-DCI based STxMP PUSCH transmission:
· FFS: The number of SRS resources in those two SRS resource sets for CB or NCB can be different
· For CB based PUSCH, the two SRS resources indicated by two SRI fields can have different number of ports.

Proposal 1-2b: 
For SDM scheme single-DCI based STxMP transmission [which is indicated by SRS resource set indicator = ‘10’], when L1 and L2 layers are indicated by two TPMI fields of CB PUSCH or two SRI fields of NCB PUSCH respectively:
· The first L1 indicated DMRS ports corresponds to the L1 layers indicated by the first TMPI or SRI field
· The remaining L2 indicated DMRS ports correspond to the L2 layers indicated by the second TMPI or SRI field 
· Study whether/how to indicate DMRS ports in different CDM groups for layer combination {1+2}, and consider the following options:
· Option 1: new entry is added to DMRS table, e.g., {0, 2, 3}, {2, 0, 1}.
· Option 2: use DCI field (e.g., SRS resource set indicator) to indicate for layer combination {1+2}, the first two indicated DMRS ports correspond to the 2 layers indicated by the second TPMI or SRI field and the rest one indicated DMRS port correspond to the layer indicated by the first TPMI or SRI field.
· Option 3: For layer combination of {1+2}, the DMRS port in the CDM group compressed with only one port is mapped to the SRI/TPMI field indicated one layer, and the DMRS ports in the CDM group compressed with 2 ports are mapped to the SRI/TPMI field indicated 2 layers.

Single-DCI based STxMP PUSCH
Issue #1: SRS resource configuration and TPMI/SRI indication for SDM scheme
Summary
For the configuration of SRS resource sets for SDM scheme, we have the following FFSs:
	· FFS : These two SRS resource sets can have different number of SRS resources for codebook -based or non-codebook based.
· FFS : For codebook -based PUSCH , the two SRS resources indicated by the two SRI fields can have different number of SRS ports


Companies provided the following proposals on these issues:
· Huawei/HiSilicon: For SDM scheme of single-DCI based STxMP PUSCH, the two indicated SRS resources may have different number of antenna ports.
· ZTE: -	In CB scheme, both of two SRS resource sets can be configured with only one SRS resource if full power Mode 2 is not enabled, ·	FFS: Whether to support configuring different numbers of SRS resources between two SRS resource sets in case of full power Mode 2. -	In NCB scheme, two SRS resource sets can be configured with the same or different numbers of SRS resources
· vivo: Two SRS resource sets can have different number of SRS resources for codebook -based or non-codebook based. For codebook -based PUSCH, the two SRS resources indicated by the two SRI fields should have same number of SRS ports
· google: Do not support to introduce the restriction that for SDM scheme the two SRS resource sets should have the same number of SRS resources
· CATT: (1) In SDM scheme, two SRS resource sets are configured with the same number of SRS resources for CB and NCB based PUSCH; (2) For CB-based PUSCH, the two SRS resources indicated by the two SRI fields can have different number of SRS ports
· Spreadtrum: -	The maximum number of SRS resources in an SRS resource set in current spec can be reused, -To correspond to different capability of two UE  panels, for codebook-based PUSCH the two SRS resources indicated by the two SRI fields can have different number of SRS ports, and for non-codebook-based PUSCH two SRI fields can indicate different number of the SRS resources for each SRS resource sets separately
· Xiaomi: -	configuring same or different number of SRS resources for the two SRS resource sets for non-codebook based PUSCH, -	configuring same or different number of ports for the two SRS resources indicated by two SRIs for codebook based PUSCH
· Intel: For sDCI based STxMP PUSCH SDM scheme, two SRS resource sets can have different number of SRS resources.
· OPPO: -Support same or different number of SRS resources in two SRS resource sets for codebook and non-codebook based PUSCH transmission, -	Support same or different number of ports for the two SRS resources indicated by two SRIs for codebook based PUSCH transmission
· CMCC: The SRS resource number within two SRS resource sets could be different; For codebook based PUSCH, the two SRS resources indicated by the two SRI fields can have different number of the ports
· Apple: If UE is configured with two SRS-ResourceSet with usage set to ‘codebook' and is indicated for STxMP with SDM scheme, the UE is not expected to be configured with different number of SRS resources in the two SRS resource sets; If UE is configured with two SRS-ResourceSet with usage set to ‘codebook' and it is indicated for STxMP with SDM scheme, UE can be configured and indicated with different higher layer parameters nrofSRS-Ports in SRS-Resource in different SRS-ResourceSet, subject to excluding any configuration/indication for which total number of bits for TMPIs for mTRP operation become less than TPMI bit-filed size for sTRP
· LG: For SFN/SDM STxMP, support different number of SRS resources for the two SRS resource sets; For SFN/SDM STxMP, the two SRS resources indicated by the two SRI fields can have different number of SRS ports
· Qualcomm: •	The two SRS resource sets have the same number of SRS resources for codebook-based or non-codebook based; •	For codebook-based PUSCH, the two SRS resources indicated by the two SRI fields can have different number of SRS ports.
· Nokia/NSB: Support UL SRS resource set configuration with usage ‘codebook’, where two different UL SRS resource sets can be configured with different number of resources in each resource set; Support UL SRS resource set configuration with usage ‘Non-codebook’, where two different UL SRS resource sets can be configured with different number of resources in each resource set; For codebook based STxMP PUSCH, the UE shall not assume that the nrofSRS-Ports for the two indicated SRS resources to be the same for the two indicated SRS resources.
· MediaTek: •	For non-codebook-based PUSCH, two SRS resource sets can have different number of SRS resource(s); •	For codebook-based PUSCH, the two SRS resources indicated by the two SRI fields can have different number of SRS ports
· NEC: The nrofSRS-Ports for the two indicated SRS resources can be different depending on UE panel capability, and the number of layers indicated by two TPMIs can be different
· Ericsson: Support SRS resources with different number of ports if they are in different SRS resource sets; Support two SRS resource sets with different number of SRS resources

FL comments, to summarize, we have the following views on these two issues:
Whether these two SRS resource sets can have different number of SRS resources for CB and NCB?
· Alt 1: Can be same or different
· Support: ZTE, vivo, Google, CATT, Xiaomi, Intel, OPPO, CMCC, LG, Nokia/NSB, MediaTek, Ericsson, NEC
· Alt2: Should be same:
· Support: Apple (same for CB), Qualcomm
For CB based PUSCH, whether two SRS resources indicated by two SRI fields can have different number of SRS ports?
· Alt1: they can have different or same number of ports
· Support: Huawei/HiSilicon, Google, CATT, Spreadtrum, Xiaomi, OPPO, CMCC, Apple, LG, Qualcomm, Nokia/NSB, MediaTek, Ericsson, NEC
· Alt2: they must have same number of ports.
· Support: vivo,

Proposal for Round 1 Discussion
FL Proposal 1-1 On the two SRS resource sets configured for SDM scheme of single-DCI based STxMP PUSCH transmission:
· The number of SRS resources in those two SRS resource sets for CB or NCB can be different
· For CB based PUSCH, the two SRS resources indicated by two SRI fields can have different number of ports.

Companies’ views: 
	Company 
	Comments

	Google
	Support

	QC
	Do not support the first bullet. Asymmetric capabilities of panels should not be handled by RRC configurations since which beam is transmitted on which panel changes dynamically even in exiting commercial UEs in sTRP, which is UE implementation. Instead, this should be handled by capabilityindex reporting similar to Re-17. Furthermore:
· Many exiting UEs are equipped with 3 panels. For STxMP, 2 panels are selected. In case of asymmetric panel capabilities, which 2 panels are selected can change dynamically, and therefore, RRC configuration may not help here.
· Even for a UE with 2 panels and asymmetric panel capabilities, a given beam sometimes is transmitted on Panel 1 and sometimes on Panel 2. It is not clear if fixing the max number of SRS resources or max rank per SRS resource set can handle the intended behavior.   

We are ok with the second bullet.

	LG
	Support. 
Different number of resources per SRS resource set should be supported for panel implementation flexibility, i.e., asymmetric panel capability. Even though there is some limitation due to RRC configuration, as QC’s example, it provides better flexibility than configuring the same number of resources for the two SRS sets. For example, in 3 panel case, if 2 panel (e.g. panel 1 and 2) have the same panel capability and the other panel (e.g. panel 3) has different panel capability, panel 1 and 2 can share the same SRS resource set and anther SRS resource set is configured for panel 3. In this case, dynamic switching for panel combination (1,3) and (2,3) can be supported even though (1,2) combination is not supported. 


	Nokia/NSB
	Support FL’s proposal

	Fujitsu
	Support

	CATT
	Support FL’s proposal

	NTT Docomo
	Support 

	Lenovo
	We are fine with the proposal. 

	NEC
	Support and update our position in the summary.

	OPPO
	Support FL’s proposal

	ZTE
	Regarding the first bullet, we are supportive. Basically, we think the group should make clear about the accurate meaning of the number of SRS resources in one SRS resource set:
· For CB scheme, SRS resource provides the number of antenna ports and spatial relation of the associated PUSCH transmission in legacy. When fullpower Mode 2 is disabled, up to two SRS resources with the same number of ports can be configured in one SRS resource set to provide two spatial relations. When fullpower Mode 2 is enabled, up to four SRS resources with different antenna ports can be configured in one SRS resource set but still up to two spatial relations can be provided. In Rel-18, note that unified TCI framework is assumed to STxMP UL transmission, SRS resource is only used to provide the number of antenna ports of PUSCH transmission. That means, only if SRS resources in the SRS resource set is configured with the different number of antenna ports (e.g., fullpower Mode 2 is enabled), more than one SRS resource will be configured in the SRS resource set. Otherwise, it is sufficient to configure only one SRS resource in SRS resource set. However, if the PUSCH is scheduled within the BAT, SRS is used to provide spatial relation in this case. Hence different number of SRS resources in two SRS resource sets should be supportive.
· For NCB scheme, the number of SRS resources configured in one SRS resource set represent the maximum antenna ports of the associated PUSCH transmission. Considering the diversity of MP-UE implementation, it is natural to allow that two SRS resource sets configured with different number of SRS resources. W.r.t the issue raised by QC, we do not think the mechanism of capabilityindex reporting can be workable due to DCI overhead will be dynamically changed by TPMI/SRI field and the maximum number of SRS resources in SRS resource set should be reconfigured by RRC. Besides, we tend to agree with LG that precluding the panel combination of same number of ports is not big deal, which is a corner case instead.
Regarding the second bullet, in addition to the indicated number of SRS ports by two SRI fields for CB scheme can be different, the similar rule of NCB scheme should be allowed evenly. Hence we suggest the following update:
· For CB or NCB based PUSCH, the two SRS resources indicated by two SRI fields can have different number of ports.

	IDC
	Support FL’s proposal. 

	QC (2)
	@LG: Thanks for the example. Actually, we think dynamic switching should be supported for all combinations and not just on panels (1,3) or on panels (2,3). We think capabilityIndex indicated dynamically in the L1 beam report and DCI indication of SRS resource(s) is the only way to support dynamic switching. We do not think such RRC configuration can enable dynamic switching. 
Furthermore, we have a question: Based on what gNB configures in RRC separate number of SRS resources / separate max rank per SRS resource sets? How does the gNB know such asymmetric panel capabilities and at a given time which beam is received on which panel? In our view, this can be possible only with L1 beam report and dynamic scheduling by DCI. 

	[bookmark: _Hlk119336357]Huawei, HiSilicon
	We support the second bullet. As for ZTE suggestion to extend it to NCB, we think NCB SRS resources are always single port. 
For the first bullet, further discussions seem necessary. In particular, we have the following questions from QC and ZTE:
@QC:  We are not sure we understand the concern. The proposal does not associate a particular SRS resource set to a particular panel. The correspondence between a SRI/TMPI (and the associated SRS resource set) with a panel may be independently discussed.
@ZTE: We are not sure we understand why under unified TCI regime, only one SRS resource per set is required (let’s ignore enabled fullpower Mode 2 scenario for now to simplify the discussion). Even under unified TCI regime, gNB needs to measure different UL beams. This potentially can be used to update the indicated TCI state that is going to be subsequently used for CB/NCB  PUSCH transmission. 

	Xiaomi
	Fine with the FL’s proposal. For the issue raised by QC, more discussion is needed.

	ZTE2
	@HW, thanks for your question. As per your comment “Even under unified TCI regime, gNB needs to measure different UL beams. This potentially can be used to update the indicated TCI state that is going to be subsequently used for CB/NCB  PUSCH transmission.”, I think you are talking about the SRS resource set configured for beam management instead of codebook or non-codebook. Regarding the UL TCI-state for PUSCH, it can be different from that of SRS. In this case, the intention of SRS configured for codebook is to provide the number of PUSCH ports only except spatial relation. Consequently, it is unnecessary to configure more than one SRS resource with the same number of ports in one SRS resource set.

	Samsung
	We can support the second bullet. For the first bullet, we think more discussion is needed. In addition to two bullets, we want to study further for sTRP STxMP scheme. We can consider SRS resource group in a SRS resource set and we can select each SRS resource in each group for the set to support sTRP STxMP. Therefore, we suggest following modification:
FL Proposal 1-1 On the two SRS resource sets configured for SDM scheme of single-DCI based STxMP PUSCH transmission:
· FFS: The number of SRS resources in those two SRS resource sets for CB or NCB can be different
· For CB and NCB based PUSCH, two SRS resource group in a set can be configured for sTRP STxMP
· If one SRS resource set is indicated and each SRS resource from two SRS groups in the set is indicated via SRI, sTRP STxMP can be supported
· For CB based PUSCH, the two SRS resources indicated by two SRI fields can have different number of ports.


	Vivo
	We do not support the second bullet.
In FR2, one UE antenna panel is equipped with up to 2 antenna ports, in this sense limiting STx2P scope for 2Tx+2Tx is reasonable. However, considering current spec supports 4Tx UL transmission, we can also consider 4Tx+4Tx transmission with max rank up to 4. We don’t see use case of UE antenna panels configuration with 1Tx+2Tx or 2Tx+4Tx, hence these configurations should be precluded for designing signaling aspect.

	MediaTek
	We are fine with the second bullet, but we share the same view as QC for the first bullet. 
In NCB-based PUSCH, if two SRS resource sets have different configuration of number of SRS resource(s) for asymmetric antenna capability, then mapping between SRS resource set associated with one TRP and one UE panel will be semi-statically determined, which should be dynamically determined based on beam reporting with UE capability reporting. For example, a UE has two panels with 2 ports and 4 ports, respectively, and the first SRS resource set is associated with TRP1 and configured with 2 SRS resources for NCB, that means the UE should always use 2-ports UE panels for TRP1. And the same issue is occurred when two SRS resource sets have the different number of SRS ports for CB.
We agree that semi-static configuration with asymmetric antenna capability will fix the mapping between UE panels and TRPs which should change according to beam management.

	Apple
	Support the proposal

	Ericsson
	We are fine with the FL’s proposal.

	Sharp
	Support.

	Mod
	@QC: as HW explained, the SRS resource sets are associated with SRI/TPMI fields, not panels. How to associate those parameters with panels is totally up to UE implementation 
@ZTE: regarding the second bullet, all the SRS resources in set for NCB has only one port, so we do not need to add the NCB in the second bullet. 

The proposal is not changed.



Summary of Round 1 Discussion
From the Round 1 discussion, we have:
· Support the proposal: Google, LG, Nokia/NSB, Fujitsu, CATT, NTT DOCOMO, Lenovo, NEC, OPPO, ZTE, IDC, Huawei/HiSilicon, Xiaomi, Apple, Ericsson, Sharp 
· Concerns on 1st bullet: QC, Samsung, MTK, One main concern is the 1st bullet may restrict the mapping between SRS resource set and panel. But as HW commented, the proposal would not imply anything on the association between set and panel.
· Concern on 2nd bullet: vivo did not see use case for supporting that.  @vivo, my understanding on 2nd bullet is that in Rel-17 mTRP TDM, it is restricted that the SRS resources indicated by different SRI shall have same number of ports, even through the SRS resources in the same set can have different number of ports. The intention of 2nd bullet is just to relax this restriction so that the system has more flexibility on SRS resource indication. 

Regarding the new bullet added by Samsung, I do not see the motivation why we need to consider two SRS groups in one set. It looks like that such design has exactly the same function as configuring two SRS resource sets, we either associate each SRS group or each SRS resource set to one panel, they provide the exact same functions. 

Proposal for Round 2 Discussion
Given the summary of Round 1 discussion. The proposal 1-1 is updated as follows. 
FL Proposal 1-1 On the two SRS resource sets configured for SDM scheme of single-DCI based STxMP PUSCH transmission:
· FFS: The number of SRS resources in those two SRS resource sets for CB or NCB can be different
· For CB based PUSCH, the two SRS resources indicated by two SRI fields can have different number of ports.

Companies’ views: 
	Company 
	Comments

	Intel
	Support the FL’s proposal. 
UE may equip multiple panels with different capabilities. Thus, allowing different number of SRS resources in SRS resource sets can be beneficial.

	Fujitsu
	Support the proposal.

	Spreadtrum
	Fine with the proposal.

	CATT
	Support the proposal.

	QC
	Ok with the proposal.
Regarding the FFS, it seems the motivation from proponents is for the case that first panel has capability of X layers/ports, and second panel has capability of Y layers/ports, where X≠Y. This means by configuring different number of SRS resources per SRS resource set, we map first/second panels to first/second SRS resource sets semi-statically.

	NTT Docomo
	Support 

	LG
	Not Support. we see the need of different number of SRS resources per set. 
@QC: response to Round 1 discussion on the number of SRS resources
I copy QC’s comment for convenience as follows:
QC: Based on what gNB configures in RRC separate number of SRS resources / separate max rank per SRS resource sets? 
LG: Max rank is determined based on capability value UE reported, implicitly. For example, if UE reports 2 and 4 SRS ports for multi-panels, max rank is 2 and 4. For number of SRS resources, new capability reporting is needed. We don’t have such capability yet.
QC2: We do not think this approach will work. 
· Example 1: UE reports 2 and 4 based on Rel-17 FG 23-1-4. This UE may be equipped with 3 panels two of which support 2 layers / 2 SRS ports, and the third panel supports 1 layers / 1 SRS port. Then, if network configures maxRank of 2 and 1, it actually degrades the actual capability of the UE since for some beam pairs, UE can actually support 2+2.
· Example 2: UE reports 1, 2, 4 based on Rel-17 FG 23-1-4. Then, how the gNB determines the two maxRank?
LG2: if same single max rank is configured for two SRS sets, which may be your preference, how can dynamic switching panel is supported for the case that 3 panels have asymmetric capability including your example 1 and 2? In my understanding, separate max rank configuration supports dynamic panel selection 2 of 3 at least for some cases of asymmetric panels but not support for other cases including example 1 and 2, but single max rank configuration cannot support any case of asymmetric panels.
QC: How does the gNB know such asymmetric panel capabilities and at a given time which beam is received on which panel? 
LG: gNB don’t know which panel is used at UE. Why does gNB have to know?
QC2: As it can be seen from the two examples above, there needs to be some logic on which 2 panels are used if the intention is to match the maxRank for the two panels with asymmetric capabilities.  
LG2: We think that this is possible with Rel-17 enhanced L1 beam report with Capability Index.  
QC: In our view, this can be possible only with L1 beam report and dynamic scheduling by DCI.
LG: we are open for further enhancement for dynamic switching between asymmetric panels. We can discuss it separately. 


	OPPO
	Support FL’s proposal.

	Sharp
	Support the proposal.

	Panasonic
	Support

	Samsung
	In the previous phase, we suggested detail configuration for sTRP STxMP. When considering current status, we propose following update.
FL Proposal 1-1 On the two SRS resource sets configured for SDM scheme of single-DCI based STxMP PUSCH transmission:
· FFS: The number of SRS resources in those two SRS resource sets for CB or NCB can be different
· For CB based PUSCH, the two SRS resources indicated by two SRI fields can have different number of ports.
· Note: For the detail configuration for SRS resources, sTRP transmission can be considered.


	Huawei, HiSilicon
	Support FL proposal. 
Regarding FFS, we don’t see a strong reason why the number of SRS resources per set must be the same. Two panels may transmit different number of layers which, in NCB case, is upper bounded by the number of SRS resources per set.
In our view, the number of SRS resources per set does not determine each panel capability. If panel 1 supports two ports and panel 2 support 4 ports, gNB should have the flexibility to configure 2 SRS resources for one SRS resource set and 4 resources for the other one. The assignment of SRS resource sets to the panels can be discussed independently. 

	MediaTek
	Not support. 
The first bullet has been agreed in RAN1#110bis-e, one more agreement for that is not need. 
For the second bullet, we think that has the same issue as the first bullet. When configuring two SRS resource sets with different number of SRS resources for NCB or different number of SRS ports for CB, the association between UE panels and SRS resource sets is determined implicitly, as QC mentioned. 
In Rel-17, NW maps two TRPs to two SRS resource sets based on the RRC configuration of spatial filters, and the association between UE panels and two SRS resource sets is up to UE’s implementation. Basically, the UE finds the best UE panel for the SRS resource set, according to the corresponding TRP of the SRS resource set.  Now, if we have asymmetric configuration of the number of SRS port(s) or the number of SRS resource(s), the association between UE panels and two SRS resource sets can NOT be up to UE’s implementation, because the UE must use a panel with qualified antenna capability for the SRS resource set, and the panel may not be the best panel for the corresponding TRP of the SRS resource set.

	QC
	@LG: Thank you for the follow-up. Please see some comments inline above. 

	Lenovo
	Support FL proposal.

	NEC
	Support

	ZTE
	Ok with this update proposal.
We share similar feeling with companies that the wording of “FFS:” added in the first bullet is meaningless for progress. Technically, we support to configure different number of SRS resources between two SRS sets. Regarding the issue of asymmetric capabilities as QC kept emphasizing, what’s the value of the configured number of SRS resources in this case? For example, if the MP-UE equipped with three panel, where panel 1 and panel 2 can support 1-layer PUSCH, panel 3 can support 2-layer PUSCH. In this case, which the same number of SRS resources should be configured to two SRS sets? If it is 1, panel 3 cannot transmit 2-layer PUSCH even it can be. If it is 2, it is wrong configuration of panel 1 and panel 2. In contrast, it is crystal clear to support different/independent configuration (e.g., the number of SRS resources, the ports of SRS resource ) of two SRS sets, due to the independent capability of each panel.

	LG
	@QC: Thank you for the follow-up. Please see some comments inline above. 




Issue #2: DMRS Port Indication for SDM scheme
Summary
The first issue of DMRS port indication for SDM scheme is whether the DMRS ports associated with different TMPI/SRI fields must be in different CDM groups or not. Regarding this issue, we have the following views provided in the tdocs:
· Alt1: the DMRS ports associated with two TPMI/SRI fields must be in different CDM groups.
· Huawei/HiSilicon, vivo, Fujitsu, Google, Spreadtrum, Intel, OPPO, Fraunhofer IIS/HHI, CMCC, Sharp, Ericsson
· Alt2: the DMRS ports associated with two TPMI/SRI fields can be in same or different CDM groups.
· InterDigital, ZTE, CATT, Panasonic, Lenovo, Xiaomi, Apple, LG, NTT DOCOMO, Samsung, Qualcomm, Nokia/NSB, MediaTek, 

The second issue is how to partition/associate the DMRS ports with the TPMI/SRI fields.  Companies provided the following proposals in tdocs:
· Huawei/HiSilicon and vivo proposed: when the numbers of layers indicated by TPMI/SRIs are different, the TPMI/SRI is associated with the DMRS CDM group with the same number of ports. When the number of layers is same, the 1st and 2nd TMPI/SRIs are associated with the 1st and 2nd CDM group.
· CATT provided a couple of different Alts: Alt1: 1st TPMI/SRI is associated with first L1 ports and 2nd TPMI/SRI is associated with the rest L- L1 ports. Alt2: the association is based on a 3rd parameter. Alt3: For {1+2}, the SRI/TPMI is associated with CDM with same number of ports as the number of layers and for other layer combinations, the association is predefined or determined by a 3rd parameter. 
· Xiaomi proposed that the DMRS partition between panels can be defined as a fixed rule. 
· LG, NTT DOCOMO, MediaTek proposed that first L1 of indicated DMRS ports are associated with PUSCH layers indicated by 1st TPMI/SRI and the rest of the indicated DMRS ports are associated with the PUSCH layers indicated by the 2nd TMPI/SRI field
· Qualcomm proposed that If SRS resource set indicator field is set to ‘10’: The first L1 DMRS ports are associated with the first SRS resource set, and the remaining L-L1 DMRS ports are associated with the second SRS resource set, and If SRS resource set indicator field is set to ‘11’: The first L-L1 DMRS ports are associated with the second SRS resource set, and the remaining L1 DMRS ports are associated with the first SRS resource set

Companies also proposed to add new entry in antenna port(s) table for SDM scheme:
· ZTE proposed that adding a new entry with (0, 2, 3) in DMRS port indication field for the case of layer combination {1+2}.
· Panasonic proposed to extend existing antenna port indication table by one new row with antenna port 0,2,3 combinations
· Ericsson proposed that add additional entries to antenna port(s) tables to support that DMRS ports associated with different SRI/TPMI fields can be in different CDM groups

FL comments: the conclusion of the first issue has critical impact on the other designs. For example, how to associate the DMRS ports with the PUSCH layers of each TPMI/SRI field depends whether the DMRS ports of two panels must be in different CDM groups or not.  
Proposal for Round1 Discussion
FL proposed to first settle down the first issue:
FL Proposal 1-2 For the DMRS port indication for SDM scheme single-DCI based STxMP transmission, support Alt2:
· Alt1: the DMRS ports associated with two TPMI/SRI fields must be in different CDM groups.
· Huawei/HiSilicon, vivo, Fujitsu, Google, Spreadtrum, Intel, OPPO, Fraunhofer IIS/HHI, CMCC, Sharp, Ericsson, NEC, Sharp (1112)
· Alt2: the DMRS ports associated with two TPMI/SRI fields can be in same or different CDM groups.
· InterDigital, ZTE, CATT, Panasonic, Lenovo, Xiaomi, Apple, LG, NTT DOCOMO, Samsung, Qualcomm, Nokia/NSB, MediaTek, Ericsson (1314).

Companies’ views: 
	Company 
	Comments

	Google
	Support. For Alt1, we think the DMRS ports partition can be based on CDM groups. For Alt2, it is better that companies can provide more details on the partition of the DMRS ports.

	QC
	Support Alt2. So far, we do not see a reason for a restriction or error case in the spec. 

	LG
	Support Alt2. gNB can estimate channel from UL DMRS ports in same CDM group.

	
	

	Nokia/NSB
	Support FL’s proposal Alt2.

	Fujitsu
	Slightly prefer Alt1. We think Alt1 is safer and cleaner in term of avoiding cross-panel interference.

	CATT
	Support Alt2. DMRS ports are orthogonal in the same CDM groups so the cross-panel interference is avoidable. For single TA scenario, they are synchronized as well. Thus, the restriction that DMRS ports that must be in different CDM groups is not reasonable enough.

	NTT Docomo
	Support. With Alt.2, gNB can always choose to indicate DMRS ports in different CDM group if needed. It just allows gNB to indicate DMRS ports in same CDM group if gNB finds DMRS ports in same CDM group can be used.

	Lenovo
	Support Alt 2.

	NEC
	We prefer Alt 1, and update our position accordingly

	OPPO
	Support Alt1. Alt 1 is a simpler way to perform the mapping between layer combination and DMRS port. Alt 1 is also an efficient way to avoid cross-panel interference.

	ZTE
	Support Alt 2.
Overall, we think this issue is related to two aspects: the synchronization assumption of DMRS ports across two panels and the Tx-chain/panel architecture of MP-UE.
· For the first aspect, if DMRS ports across two panels can be ideally synchronized, the demodulation of DMRS will not be impacted by the measurement interference across different layers even in case of within the same CDM group. If the ideal synchronization of DMRS ports across two panels cannot be guaranteed due to the Tx-chain/ panel architecture, the reception quality of DMRS will be degraded by the measurement interference, hence DMRS ports of two panels should be allocated in different CDM groups.
· For the second aspect, thanks to the multiple types of MP-UE in Rel-18 (e.g., CPE/FWA/vehicle/industrial devices), both the same CDM group and the different CDM groups should be supported for DMRS ports allocation to keep the diversity of MP-UE types.

Besides, with regard to the second issue, we think it is crystal clear that the first and second TPMI/SRI fields could already indicate the partition of DMRS ports between two panels (a.k.a two SRS resource sets) due to the following agreement reached in the last meeting. It is common understanding that layer information is indicated by TPMI field when CB scheme and SRI field when NCB scheme.
	Agreement
For SDM scheme of single-DCI based STxMP PUSCH 
· Configure two SRS resource sets for CB or NCB . 
· FFS : These two SRS resource sets can have different number of SRS resources for codebook -based or non-codebook based.
· For codebook -based PUSCH, DCI indicates two TPMI fields, and each TPMI field separately indicates the precoding information and the number of layers conveyed over the SRS ports of the indicated SRS resource in each SRS resource set. 
· For non-codebook based PUSCH and codebook -based PUSCH , DCI indicates two SRI fields and each field indicates SRS resource(s)  for each SRS resource set separately. 
· FFS : For codebook -based PUSCH , the two SRS resources indicated by the two SRI fields can have different number of SRS ports




	IDC
	Support FL’s proposal with Alt2. 

	Huawei, HiSilicon
	We support Alt. 1. We think it is a simple and clean solution to prevent cross panel interference and to associate TPMI/SRI with Antenna ports/CDM groups. If the DMRS ports in the same CDM group are transmitted from different panels, the orthogonality between those DMRS ports may be destroyed due to the different channels between the two panels and the TRP. 

Also, we think Alt. 1 is more aligned with Rel-16 NCJT DMRS port/ CDM group association. In theory, the same flexibility as in Alt.2 could have been provided in the NCJT DMRS/CDM group association and it could have been left to gNB to decide whether or not the DMRS ports of two TRPs belong to the same or different groups but such a flexibility was not provided for a good reason since the DMRS ports that belong to the same CDM group won’t be orthogonal anymore after passing through two different channels. 

	Xiaomi
	Support FL’s proposal with Alt2. 

	Samsung
	We support Alt2. In our understanding, main target of STxMP is FR2 and some companies argued interference from each panel is marginal. And as we mentioned before, we don’t see strong reason to introduce this CDM group restriction for UL other than DL.

	Vivo
	Support Alt1.
For SDM scheme, cross-link interference of two panels is noticeable, which has been addressed in DL MTRP transmission. To ensure the performance of channel estimation, DMRS ports for two panels should be from two CDM groups.  

	Apple
	Support Alt2

	Ericsson
	Fine with FL’s proposal to support Alt2, for which the network can always choose to indicate DMRS ports in different CDM groups. For cases when delay differences are negligible, Alt1 seem unnecessarily restrictive. We have updated our position above to correctly capture our view.

	Sharp
	Support Alt1. Cross-panel interference should be considered.

	Mod
	The list of supporting companies are updated.  This proposal has critical impact on our following designs. So will present it online to make a conclusion.



Summary of Round 1 Discussion
Agreement of Alt2 in proposal 1-2 was made online.
Proposal for Round 2 Discussion
The following proposal discuss how to partition the DMRS ports among panels:
FL Proposal 1-2b For SDM scheme single-DCI based STxMP transmission which is indicated by SRS resource set indicator = ‘10’, when L1 and L2 layers are indicated by two TPMI fields of CB PUSCH or two SRI fields of NCB PUSCH respectively:
· The first L1 indicated DMRS ports corresponds to the L1 layers indicated by the first TMPI or SRI field
· The remaining L2 indicated DMRS ports correspond to the L2 layers indicated by the second TMPI or SRI field 
· Study whether/how to indicate DMRS ports in different CDM groups for layer combination {1+2}, and consider the following options:
· Option 1: new entry is added to DMRS table, e.g., {0, 2, 3}, {2, 0, 1}.
· Option 2: use DCI field (e.g., SRS resource set indicator) to indicate for layer combination {1+2}, the first two indicated DMRS ports correspond to the 2 layers indicated by the second TPMI or SRI field and the rest one indicated DMRS port correspond to the layer indicated by the first TPMI or SRI field.

Companies’ views: 
	Company 
	Comments

	Fujitsu
	We are fine with the proposal. One minor issue is on the following typo “correspond” 
· The first L1 indicated DMRS ports corresponds to the L1 layers indicated by the first TMPI or SRI field
· The remaining L2 indicated DMRS ports correspond to the L2 layers indicated by the second TMPI or SRI field 


	Spreadtrum
	Fine with this proposal.

	CATT
	Support the proposal.

	QC
	Given that it was agreed that DMRS ports can belong same or different CDM groups, there needs to be a way for 1+2 layers for the case of different CDM groups. The current proposal results in DMRS entry {0,1,2} to be usable only for 2+1 layer but not for 1+2 layer.

	NTT Docomo
	Support the proposal.

	LG
	Fine with this proposal.

	OPPO
	Fine with the proposal.

	Sharp
	Support the proposal.

	Panasonic
	We think discussing  {1+2} layers for the case of different CDM groups should be part of this proposal. 


	Mod
	The proposal is updated to address the comments of QC and Panasonic: whether/how to indicate DMRS ports in different CDM for layer combination {1+2}. Two alts are added here for FFS: one is to add new entry another one is to used DCI field, e.g., SRS resource set indicator to indicate the flip of association.

	Samsung
	Fine with proposal and we can discuss further for the added case.

	
	

	Huawei, HiSilicon
	OK with the proposal without the last bullet. 
Regarding the newly added last bullet, we are not sure we correctly understand the concern. Actually, we think since DMRS ports can belong same or different CDM groups, {1+2} layers can be supported by corresponding port 0 to the first layer and port {1,2} to second and third layers. 


	QC
	Fine with the updated proposal in general, but for the first two bullets, we would like to limit it for the case that SRS resource set indicator is “10”. This is because if Option 2 is later agreed, we should have the same rule irrespective of specific layer combinations. 

	Lenovo
	Fine with the proposal without added case. The added case can be further discussed.

	NEC
	Support the proposal without listing options.

	Mod
	The proposal is further updated per the comment by QC: to clarify that when the SDM is indicated by the SRS resource set indicator = ‘10’.

	OPPO
	Considering the interpretation of codepoints of “SRS resource set indicator” is not determined, we suggest following highlight changes:
FL Proposal 1-2b For SDM scheme single-DCI based STxMP transmission which is indicated by SRS resource set indicator = ‘10’, when L1 and L2 layers are indicated by two TPMI fields of CB PUSCH or two SRI fields of NCB PUSCH respectively:
· The first L1 indicated DMRS ports corresponds to the L1 layers indicated by the first TMPI or SRI field
· The remaining L2 indicated DMRS ports correspond to the L2 layers indicated by the second TMPI or SRI field 
· Study whether/how to indicate DMRS ports in different CDM groups for layer combination {1+2}, and consider the following options:
· Option 1: new entry is added to DMRS table, e.g., {0, 2, 3}, {2, 0, 1}.
· Option 2: use DCI field (e.g., SRS resource set indicator) to indicate for layer combination {1+2}, the first two indicated DMRS ports correspond to the 2 layers indicated by the second TPMI or SRI field and the rest one indicated DMRS port correspond to the layer indicated by the first TPMI or SRI field.
· FFS: how to interpret each codepoint of “SRS resource set indicator” and the relation with TPMI/SRI fields.


	ZTE
	The newly added green part in the main bullet is not needed. It should be noted that SRS resource set indicator is used to indicate two information from the perspective of specification: (1) the number of SRS resource sets used for PUSCH transmission, which is to distinguish STRP/MTRP operation; (2) the linkage between the first/second fields and the first/second SRS resource set. For the indication of STxMP SDM scheme, two SRS resource sets are used and two TPMI/SRI fields are associated with the two SRS sets respectively. Hence, both of the codepoints “10” and “11” can be used to indicate STxMP SDM scheme. In other words, the current interpretation of the codepoints “10” and “11” of SRS resource set indicator in TS 38.212 can be reused without change.
	2
	SRS resource indicator field and Precoding information and number of layers field are associated with the first SRS resource set;
Second SRS resource indicator field and Second Precoding information field are associated with the second SRS resource set.

	3
	SRS resource indicator field and Precoding information and number of layers field are associated with the first SRS resource set;
Second SRS resource indicator field and Second Precoding information field are associated with the second SRS resource set.



@FL, do you assume the interpretation of each codepoint of SRS resource set is determined now? Please note the FFS part in proposal 1-4 as below, which is still pending at the current stage.
· FFS: how to interpret each codepoint of  “SRS resource set indicator”:
· Note: This also depends on whether or not support dynamic switching between all three of SFN, SDM and sTRP transmission.

	CATT
	We did not support the current updated proposal. It will restrict the mapping rules for the current STxMP scheme regarding the updated {1+2} discussions. Following modifications are suggested to clarify the scope of the proposal:
For SDM scheme single-DCI based STxMP transmission which is indicated by SRS resource set indicator = ‘10’ other than layer combination{1+2} , when L1 and L2 layers are indicated by two TPMI fields of CB PUSCH or two SRI fields of NCB PUSCH respectively
With the above modifications are agreed, the following option of {1+2} is added:
· Option 3: For layer combination of {1+2}, the DMRS port in the CDM group compressed with only one port is mapped to the SRI/TPMI field indicated one layer, and the DMRS ports in the CDM group compressed with 2 ports are mapped to the SRI/TPMI field indicated 2 layers.




Issue #3: PTRS indication for SDM scheme
Summary
It was agreed to study how to use the ‘PTRS-DMRS association’ field in DCI format 0_1 and 0_2 to indicate the PTRS-DMRS association for SDM scheme when 2 PTRS ports. Companies proposed the following proposals in tdocs on how to indicate the PTRS-DMRS association for SDM scheme:
· Huawei/HiSilicon proposed: Support a 2-bit ‘PTRS-DMRS association’ field where the first (second) bit is used to indicate whether the corresponding PTRS port is associated with the first DMRS port or the second DMRS port of the CDM group 0 (CDM group 1).
· ZTE proposed: For layer combination {1+1}, no indication is needed, For layer combinations {1+2, 2+1}, Table 7.3.1.1.2-25 or Table 7.3.1.1.2-25A in 38.212 is used for the association in which the number of DMRS ports is more than 1, For layer combinations {2+2}, Table 7.3.1.1.2-25A is used.
· vivo proposed: To indicate 2 PTRS ports for SDM scheme, ‘PTRS-DMRS association’ field indication as follows: the first bit indicates one of the DMRS ports associated with the first SRS resource set for PTRS port 0 while the second bit indicates one of the DMRS ports associated with the second SRS resource set for PTRS port 1.
· CATT: Table 7.3.1.1.2-25A is used to indicate PTRS-DMRS association in SDM scheme
· Spreadtrum: 2 PTRS ports are associated with the DMRS ports from different CDM groups indicated by two bits in PTRS-DMRS association field, respectively.
· Lenovo: 2 PTRS ports are associated with the DMRS ports from different CDM groups indicated by two bits in PTRS-DMRS association field, respectively.
· Intel: a 2-bit PTRS-DMRS association field can be used, where the MSB and LSB indicates the PTRS-DMRS association for the first and second panel respectively if layer combinations {1+1, 1+2, 2+1, 2+2} are transmitted
· OPPO: For SDM scheme, PTRS-DMRS association field(s) designed in Rel-17 multi-TRP PUSCH TDM repetition can be starting point
· Qualcomm: when maximum of 2 PTRS ports is configured, the first bit of the PTRS-DMRS association field indicate the DMRS port associated with PTRS port 0 among the DMRS ports that are associated with the first SRS resource set, the second bit of the PTRS-DMRS association field indicate the DMRS port associated with PTRS port 1 among the DMRS ports that are associated with the second SRS resource set

Companies also discussed the issue of ptrs-PortIndex configured to each SRS resource for NCB PUSCH:
· Lenovo: Introduce a restriction on the indicated SRI(s) for non-codebook based SDM STxMP PUSCH transmission such that the associated PT-RS port of all indicated SRS resources for each SRS resource set is same and the associated PT-RS ports of any two indicated SRS resources from two SRS resource sets are different.
· Qualcomm: For NCB-based SDM scheme, UE ignores the configuration of “ptrs-PortIndex” per SRS resource, and instead assumes that all SRS resources in the first SRS resource set are associated with PTRS port index 0, and all SRS resources in the second SRS resource set are associated with PTRS port index 1

Qualcomm also proposed: Max number of PTRS ports is separately configured for SDM scheme (separate than the legacy maxNrofPorts)
FL comments: it looks like commonality of proposals is to reuse the 2-bit “PTRS-DMRS association” DCI and each bit indicates the PTRS-DMRS association for each panel separately. And the issue of “ptrs-PortIndex” of NCB PUSCH is a valid issue. The “ptrs-PortIndex” is used to indicate which DMRS ports shall use the same PTRS ports for NCB PUSCH. For SDM scheme, both proposals of Lenovo and Qualcomm works. Regarding the configuration of Max number of PTRS ports for SDM scheme, it seems to be reasonable to configure it separately so that the system can configure different for STxMP and sTRP transmission. 
Proposal for Round 1 Discussion
FL Proposal 1-3 When max 2 PTRS ports are configured for SDM scheme of single-DCI based STxMP PUSCH:
· 2-bit “PTRS-DMRS association” DCI field is used to indicate the PTRS-DMRS association for the DMRS ports associated with two TMPI/SRI fields.
· The MSB indicates the association between PTRS port 0 and the DMRS port associated with the first TPMI/SRI field.
· The LSB indicates the association between PTRS port 1 and the DMRS port associated with the second TPMI/SRI field. 
· The max number of PTRS ports for SDM transmission is separately configured.
· Regarding the “ptrs-PortIndex” configured to SRS resource for NCB PUSCH of SDM scheme, downselect from the following Alts:
· Alt1: The SRS resource(s) indicated by the same SRI field shall be with same value of  ptrs-PortIndex and the SRS resources indicated by different SRI fields shall be with different values of  ptrs-PortIndex.
· Alt2: the UE ignores the configuration of “ptrs-PortIndex” per SRS resource.

Companies’ views: 
	Company 
	Comments

	Google
	Ok with the proposal for CB-PUSCH, for NCB-PUSCH, we think 0 bit PTRS-DMRS association is sufficient. We can reuse DL PTRS-DMRS association scheme since the precoder is selected by the UE. 

	QC
	Support. Regarding Alt1 versus Alt2, it should be noted that Alt1 may not properly handle the legacy 2 PTRS ports for sTRP. One example is the following:
Assume each SRS resource set has 2 SRS resources. In order to be able to schedule sTRP with 2 PTRS ports as in legacy, gNB may configure PTRS port 0 for the first SRS resource within each SRS resource set and configure PTRS port 1 for the second SRS resource within each SRS resource set. Then, Alt1 results in only 1+1 rank combination for SDM. As a result, gNB needs to configure more SRS resources within each set, but this is unnecessary. 

	LG
	The first bullet point depends on whether rank 3+1 is supported so we need to decide it first. 
Regarding second bullet point, it is not clear what issue is if common max number of PTRS ports is configured for SDM and STRP transmission. Even if common value is configured, from my understanding, actual number can be still different for SDM and STRP depending on legacy condition. Hope proponent clarify the issue. 
On 3rd bullet, we support Alt 1. Regarding QC’s example, is this the case for sTRP transmission with single panel? If yes, 1 PTRS port is sufficient for sTRP transmission. In other words, there is no reason to configure 2 PTRS ports for a panel. If no, i.e., sTRP with two panels, Alt 1 is working. 

	CATT
	Support the first bullet. Regarding the second bullet, the configuration type of the max number needs more discussion, 

	NTT Docomo
	Support.  

	Lenovo
	Support the 1st bullet.
For the second bullet, further discussion is needed. since separate configuration may not be needed at least for partial and non-coherent case.
For the third bullet, we support Alt1.

	OPPO
	Support the first bullet.
For the second bullet, similar view with LG.
For the third bullet, we support Alt 1.

	Nokia/NSB
	Support FL’s proposal. 

	ZTE
	Regarding the first bullet, “TPMI/SRI field” should be replaced to “SRS resource set”, because TPMI/SRI field may be absent in DCI. For example, when CB scheme, only 1-port SRS resource(s) in SRS resource set is configured for PUSCH transmission, the first or second TPMI field is absent in DCI. When NCB scheme, only 1 SRS resource in SRS resource set is configured for PUSCH transmission, the first or second SRI field is absent in DCI. Given that two SRS resource sets should be configured for SDM STxMP PUSCH anyways, it is proper to use SRS resource set to distinguish the DMRS ports partition among two panels.
· 2-bit “PTRS-DMRS association” DCI field is used to indicate the PTRS-DMRS association for the DMRS ports of PUSCHs which associated with two SRS resource setsTMPI/SRI fields.
· The MSB indicates the association between PTRS port 0 and the DMRS port of the PUSCH which associated with the first SRS resource setTPMI/SRI field.
· The LSB indicates the association between PTRS port 1 and the DMRS port of the PUSCH which associated with the second SRS resource setTPMI/SRI field. 

Regarding the second bullet, we share the similar view with LG that the legacy rule can still be valid to determine the actual number of PTRS ports for SDM STxMP PUSCH scheme. We fail to see the necessity of the second bullet.

Regarding the third bullet, even though the case that 2 PTRS ports are configured, why SRS resources indicated from two SRS resource sets cannot be linked with a same PTRS port? To our understanding, it depends on the antenna port layout between two panels, e.g., the coherence between antenna ports among two panels. We think the restriction by the third bullet is not needed.


	IDC
	Support FL’s proposal. 

	QC (2)
	@LG: Yes, 2 PTRS ports for sTRP is a legacy feature, and Rel-18 SDM should not disable it automatically (which is the case without Alt2). Instead, the functionality of sTRP with 2 PTRS ports same as Rel-15 should be kept. 

Also, regarding the motivation for the second bullet: With common max number of PTRS ports, the issue is that only allowing for 2 PTRS port for SDM (but not allowing it for sTRP) is not possible by configuration. Then, even for sTRP, the UE has to rely on indicated SRI/TPMI to determine the actual number of PTRS ports. This means that some SRS resources or TPMI indices cannot be indicated for sDCI simply because they result in 2 PTRS ports for sDCI.   

	Huawei, HiSilicon
	First bullet: Support with slight modification:

· 2-bit “PTRS-DMRS association” DCI field is used to indicate the PTRS-DMRS association for the DMRS ports associated with two TMPI/SRI fields.
· The MSB indicates the association between PTRS port 0 and the DMRS port(s) associated with the first TPMI/SRI field.
· The LSB indicates the association between PTRS port 1 and the DMRS port(s) associated with the second TPMI/SRI field. 

Second bullet: Further clarification seems necessary why separate max PTRS ports for SDM and sTRP would be required.  

Third bullet: We prefer not to restrict the discussion to the listed alternatives. We suggest either remove the third bullet or change it to “Regarding the “ptrs-PortIndex” configured to SRS resource for NCB PUSCH of SDM scheme, downselect from consider at least the following Alts”

	Xiaomi
	For the first bullet, this issue relates to the outcome of the discussion of supported layer combinations for STxMP.
For the second bullet, we share the motivation from QC and are ok with that.
For the third bullet, we support Alt.2 similar to the legacy.

	Samsung
	We don’t support this proposal. We think all two PTRS ports also can be associated with only one panel. It is like the case of one PTRS port. Even though only one panel can exploit one PTRS port, UL transmission can be supported. We think two PTRS ports also can be associated with one panel depending on channel condition (e.g., instantaneously, time domain channel variation for one link is large, two PTRS ports can be used for the linkage etc.). We think further study is needed to check this restriction. 

	vivo
	For the first bullet, we think ZTE’s reversion is better.
For the second bullet, we fail to see the motivation. Since the indication of PTRS-DMRS port association is only for SDM, and we have agreed that each panel associates with one PTRS port is two PTRS ports are configured, why we should additionally introduce the PTRS ports only for SDM? 

	MediaTek
	We are fine with HW’s version

	Ericsson
	Support the first bullet. For the third bullet, we support Alt1.

	Sharp
	Support first bullet.
For the second bullet, need further clarification for “separately configured”.
For the third bullet, agree with Huawei’s view.

	Mod
	The 2nd bullet is put into [] since a couple of companies have concern on it.
@ZTE, regarding the wording in 1st bullet, the current wording is aligned with the 38.212, where SRI and TMPI are used. Thus, I suggest to not change it.  
@HW: 38.212 use DMRS port, not DMRS port(s). So let us not adding (s). And regarding the 3rd bullet, the wording is changed to “consider at least”
@LG: {1+3} and {3+1} are not supported by majority companies and in last meeting, a proposal to conclude that {1+3} and {3+1} are not supported for SDM were supported by majority companies (17). 


Summary of Round 1 Discussion
From the comments in round 1 discussion, we have the following:
· A few companies have concerns on 2nd bullet, i.e., configuring separate max number PTRS ports for SDM.
· LG commented that the first bullet might related with whether {1+3}/{3+1} are supported or not. Please check issue 3.9, which is added for Round 2.
· ZTE commented on wording change, but as in the current specification 38.212, it says that the PTRS is associated with DMRS port of the first TPMI or SRI, so the current wording in the proposal should be ok. 
Proposal for Round 2 Discussion
Here is the updated proposal for further discussion. 2nd bullet is put in FFS and wording change in 4th bullet
Updated FL Proposal 1-3 When max 2 PTRS ports are configured for SDM scheme of single-DCI based STxMP PUSCH:
· 2-bit “PTRS-DMRS association” DCI field is used to indicate the PTRS-DMRS association for the DMRS ports associated with two TMPI/SRI fields.
· The MSB indicates the association between PTRS port 0 and the DMRS port associated with the first TPMI/SRI field.
· The LSB indicates the association between PTRS port 1 and the DMRS port associated with the second TPMI/SRI field. 
· FFS: The max number of PTRS ports for SDM transmission is separately configured.
· Regarding the “ptrs-PortIndex” configured to SRS resource for NCB PUSCH of SDM scheme, downselect from consider at least the following Alts:
· Alt1: The SRS resource(s) indicated by the same SRI field shall be with same value of  ptrs-PortIndex and the SRS resources indicated by different SRI fields shall be with different values of  ptrs-PortIndex.
· Alt2: the UE ignores the configuration of “ptrs-PortIndex” per SRS resource.

Companies’ views: 
	Company 
	Comments

	Intel
	For the 1st bullet, we think it should be discussed after deciding all layer combinations are decided.
For the 2nd bullet, we do not see the need for separate configuring. More discussion and clarification may be needed.
For the 3rd bullet, we are open to discuss it. HW’s version looks ok to us.

	Spreadtrum
	Support the updated proposal. 
For the third bullet: fine with Alt2.

	CATT
	Support the current proposal with respect to the first two bullets. There needs more discussion regarding the last bullet.

	QC
	Ok with this proposal.
For second bullet, we think it is needed because of the following as commented before: With common max number of PTRS ports, the issue is that only allowing for 2 PTRS port for SDM (but not allowing it for sTRP) is not possible by configuration. Then, even for sTRP, the UE has to rely on indicated SRI/TPMI to determine the actual number of PTRS ports. This means that some SRS resources or TPMI indices cannot be indicated for sTRP simply because they result in 2 PTRS ports for sTRP. This is not reasonable.    

	NTT Docomo
	Support the proposal 

	LG
	@QC: response to Round 1 discussion.
I copy QC’s comment for convenience as follows:
QC: Yes, 2 PTRS ports for sTRP is a legacy feature, and Rel-18 SDM should not disable it automatically (which is the case without Alt2). Instead, the functionality of sTRP with 2 PTRS ports same as Rel-15 should be kept. 
LG: 2 PTRS ports for sTRP can be supported with alt 1 as follows: gNB indicates 2SRI/2TPMI and the same TCI states for the two SRS sets. 
QC2: This means one beam is indicated. Then, is it still possible to dynamically switch between sTRP and SDM without requiring a new beam indication DCI (that indicates two different beams)?
LG2: Yes it is possible but the example I mentioned above is sTRP and SDM switching based on UL TCI indication. 2 different TCI states are indicated for SDM and a same TCI state is indicated for both SRI/TPMI for sTRP.

QC: Also, regarding the motivation for the second bullet: With common max number of PTRS ports, the issue is that only allowing for 2 PTRS port for SDM (but not allowing it for sTRP) is not possible by configuration. Then, even for sTRP, the UE has to rely on indicated SRI/TPMI to determine the actual number of PTRS ports. This means that some SRS resources or TPMI indices cannot be indicated for sDCI simply because they result in 2 PTRS ports for sDCI.   
LG: if 1 actual PTRS port is needed for sTRP, gNB will not configure some SRS resources or TPMI indices resulting in 2 actual PTRS ports as you mentioned. In short, it is up to gNB implementation.
QC2: Yes, but the issue is that some TPMI indices or SRS resources can no longer be used for sTRP. BTW, “sDCI” was a typo in our response above. We meant sTRP.

	OPPO
	Fine with updated proposal.

	Sharp
	Support the proposal.

	Samsung
	If the majority consider only one PTRS port per each SRS resource set (SRI/TPMI) for the 2 PTRS ports case, we can compromise this. However, when we consider current status, we want to open any association between two PTRS ports and two SRS resource sets. 

	Huawei, HiSilicon
	Support the proposal

	QC
	@LG: Thanks you for the follow-up. Please see some comments inline above.

	Lenovo
	Support the proposal

	ZTE
	Fine with the updated proposal.

	LG
	@QC: Thank you for the follow-up. Please see some comments inline above. 



Issue #4: Dynamic Switch Between SDM and sTRP transmission
Summary
In RAN1#110bis meeting, we reached the following: 
	Agreement
[bookmark: _Hlk118833515]Support dynamic switching between SDM scheme of single-DCI based STxMP PUSCH and sTRP transmission
· FFS the indication of dynamic switching
· FFS: max number of layers when switching to sTRP transmission


Regarding the indication of dynamic switching between SDM and sTRP, companies provide the following proposals in tdocs:
· Huawei/HiSilicon: Proposal 6: ‘SRS resource set indicator’ DCI field can be used to support dynamic switching between sTRP PUSCH transmission and the SDM scheme of sDCI based STxMP PUSCH.
· InterDigital: -	Switching between single panel and STxMP transmission mode is dynamically indicated to the UE with a single DCI field for DMRS port indication.
· ZTE:  For the indication of dynamic switching between Rel-18 single DCI based STxMP PUSCH SDM scheme and Rel-15/16 STRP scheme, down-select among the following two alternatives: -	Alt 1: Using the 2-bit SRS resource set indicator field in DCI by: ·	Alt 1-1: Change the interpretation of codepoint “01” to that the second TPMI and SRI fields are associated with the second SRS resource set, and the first TPMI and SRI fields are unused; Alt 1-2: Reuse the SRS resource set indicator field in the current specification, where the first SRS resource set is always configured with higher maximum number of PUSCH layers and higher number of SRS resources in an SRS resource set when MTRP operation. - Alt 2: Using one reserved/additional codepoint in the first or second TPMI/SRI field as long as the TPMI/SRI field is present in DCI. Otherwise, using a 2-bit field in DCI, e.g., the SRS resource set indicator field
· Vivo: Proposal 3:	Support to reuse SRS resource set indication field to indicate dynamic switching between the SDM/SFN scheme and sTRP transmission
· Fujitsu: Proposal 3	The SRS resource set indicator field is used to indicate the dynamic switching between the SDM scheme and the STRP scheme.
· Google: Support to associate the indicated TCI state with an configured SRS resource set and use the SRS resource set indication in DCI for dynamic switching between sTRP and TDM scheme
· CATT: SRS resource set indicator field is used to indicate dynamic switching between SDM and sTRP transmission.
· Panasonic: Discuss using the ‘SRS resource set indicator’ DCI field used in release 17 to enable dynamic switching between SDM scheme of single-DCI based STxMP PUSCH and sTRP transmission
· Spreadtrum: •	Reuse SRS resource set indicator field in DCI to support dynamic switching between SDM scheme of single-DCI based STxMP PUSCH and sTRP transmission;
· Xiaomi: Redefine the codepoints “10” and “11” of the SRS resource set indication field to support the dynamic switching between transmission schemes specified in Rel-18
· Intel: Dynamic switching between SDM scheme of single-DCI based STxMP PUSCH and sTRP transmission can be indicated by the CDM group values corresponding to the antenna ports field implicitly
· OPPO: Use SRS resource set indicator field to indicate dynamic switching between SDM scheme of single-DCI based STxMP PUSCH transmission and sTRP transmission;  Use SRS resource set indicator field to indicate dynamic switching between single-DCI based STxMP transmission and sTRP transmission. Redefine the codepoint ‘10 and ‘11’ of the SRS resource set indication field to support switching among SDM scheme, SFN scheme and sTRP transmission
· CMCC: The SRS resource set indicator could be reused for the dynamic switching between single TRP transmission and STxMP PUSCH.
· LG: Reuse SRS resource set indicator field for panel selection transmission (00/01) and for STxMP transmission scheme switching (10/11).
· Sharp: For the indication of dynamic switching between SDM scheme and sTRP transmission, support the use of the SRS resource set indicator
· NTT DOCOMO: 	Reuse SRS resource set indicator field for dynamic switching between S-DCI based STxMP SDM scheme and single panel Tx. Bit field ‘11’ of SRS resource set indicator field can be reserved
· Samsung proposed two options: (1) via TCI state (2) via SRS resource set indicator. 
· Qualcomm: use the “SRS resource set indicator” to indicate switching. 
· MediaTek: For S-DCI based PUSCH STxMP, support SRS resource set indicator field to indicate the association between SRS resource set(s) and SRI/TPMI field(s) and dynamic switch between S-TRP operation and M-TRP operation
· NEC: Support to reuse SRS resource set indicator in DCI to dynamically switch between SDM scheme of single-DCI based STxMP PUSCH and sTRP transmission
· Ericsson: Proposal 6	Support dynamic switching between SDM STxMP and sTRP PUSCH using SRS resource set indicator field in DCI. 
FL comments, the companies’ views on indication of dynamic switching between SDM and sTRP provided in the tdocs can be summarized as:
· Alt1: Use the ‘SRS resource set indicator’ DCI field to indicate the dynamic switch between SDM and sTRP:
· Support: Huawei/HiSilicon, ZTE, Fujitsu, Google, CATT, Panasonic, Spreadtrum Xiaomi, OPPO, CMCC, Sharo, NTT DOCOMO, Samsung, Qualcomm, MediaTek, NEC, Ericsson, 
· Alt2: Use the DCI field of DMRS port indication
· Support: InterDigital
· Alt3: Use one reserved/additional codepoint in the 1st or 2nd TPMI/SRI field to indicate
· Support: ZTE
· Alt4: through the indicated CDM group values
· Support: Intel
· Alt5: via TCI state
· Support: Samsung
It can be observed that using “SRS resource set indicator” to indicate switch between SDM and sTRP transmission is supported by majority companies. However, how to interpret the codepoint of the DCI field “SRS resource set indicator” has different proposals. Furthermore, some companies proposed to support dynamic indication of SFN scheme through this field too. 
Regarding the maximal number of layers, companies provided the following contributions in tdocs:
· Huawei/HiSilicon: Proposal 7: Support two RRC parameters, e.g., maxrank0 and maxrank1 with the values {1,2} to signal the maximum rank per panel.  FFS: Whether or not the signaled values in maxrank0, maxrank1, and the legacy maxrank are such that maxrank = maxrank0 + maxrank1.
· ZTE: When single DCI based SDM STxMP PUSCH scheme switches to Rel-15/16 STRP PUSCH scheme, the maximum number of PUSCH layers can be indicated as 4; Support to configure two maxRank which associated with the first and second SRS resource sets respectively when CB scheme and configure two Lmax which associated with the first and second SRS resource sets respectively when NCB scheme
· Fujitsu: Two maxRank parameters are separately configured for SDM and STRP schemes
· Google: With regard to dynamic switching between sTRP and SDM scheme, support to configure two sets of maxRank and uplink full power related parameters, where the first set is for sTRP scheme and the second set is for SDM scheme
· CATT: The max number of layers can be four when UE switches to sTRP transmission
· Spreadtrum: Support to configure maxRank separately for SDM scheme and sTRP transmission, where the maxRank for sTRP transmission can be the sum of the maxRank for STxMP
· Intel: For sDCI based STxMP PUSCH SDM scheme, two maximum ranks for two panels respectively can be configured. For sDCI based STxMP PUSCH SDM scheme, decide whether the sTRP transmission can use the same RRC parameter for maximum rank as the STxMP transmission.
· CMCC: The maximum number of the layers when switching to sTRP transmission should be the maximum supported layer number of the UE capabilities.
· Apple: For m-TRP based simultaneous PUSCH transmission with SDM scheme, UE is indicated with a triple (LSmax, L1,Mmax, L2,Mmax) where •	LSmax: represents maximum number of layers when UE is indicated to switch back to single TRP and  •	L1,Mmax, L2,Mmax: represents maximum number of layers respectively associated to the 1st and 2nd  SRS resource sets, when UE is indicated to perform simultaneous mTRP based transmission
· NTT DOCOMO: 	For STxMP SDM scheme in S-DCI M-TRP: 	Support separate configuration of max rank for different panel, 	For each panel, support separate configuration of max rank for STxMP SDM and single panel Tx
· Qualcomm: •	Both Case 1 and Case 2 below should be supported: o	Case 1: Maximum number of PUSCH layers associated with one SRS resource set is the same irrespective of whether the PUSCH is associated with one SRS resource set (sTRP) or two SRS resource sets (STxMP). o	Case 2: Maximum number of PUSCH layers associated with one SRS resource set depends on whether the PUSCH is associated with one SRS resource set (sTRP) or two SRS resource sets (STxMP). •	Maximum number of PUSCH layers within one SRS resource set for SDM scheme is RRC configured
· MediaTek: For S-DCI based PUSCH STxMP, support two maximum numbers of PUSCH layers for two SRS resource sets for STxMP SDM scheme (i.e., R_(max,1) and R_(max,2)) if SDM scheme is configured,FFS: fixed mapping or dynamic mapping between two SRS resource sets and two maximum numbers of PUSCH layers R_(max,1) and R_(max,2) FFS: how to determine R_(max,1) and R_(max,2)
· NEC: Determine max number of layers when switching to sTRP transmission based on per-panel UE capability reporting;
FL comments: many companies proposed to configured two separate max number of layers for each panel for the SDM transmission. But regarding the max rank of sTRP, there are different proposals, some companies proposed that the max rank of sTRP can be the sum of maxRank of two panels. Some companies proposed that the maxRank of each SRS resource set for sTRP transmission is also separately configured. Some proposed that the maxRank for sTRP is same to the maxRank for STxMP transmission and some proposed the maxRank for sTRP is the legacy configured. 
NTT DOCOMO also discussed the issue of which SRI/TPMI field shall be used when switching back to sTRP transmission from SDM.
Proposal for Round 1 Discussion
FL Proposal 1-4:  For dynamic switching between SDM scheme of single-DCI based STxMP PUSCH and sTRP transmission:
· Use the 2-bit “SRS resource set indicator” DCI field to dynamically indicate the sTRP or SDM transmission.
· FFS: how to interpret each codepoint of  “SRS resource set indicator”: 
· For example, for each codepoint, which SRS resource set(s) are indicated, which SRI/TPMI field(s) are indicated 
· Note: This also depends on whether or not support dynamic switching between all three of SFN, SDM and sTRP transmission.
· Down-select one from the following Alts:
· Alt1: Configure one maxRank or Lmax for STxMP SDM transmission for CB PUSCH or NCB PUSCH.
· Alt2: Support to configureConfigure separate maxRank1 or Lmax1and maxRank2 or L_max2 for the first SRS resource set and the second SRS resource set for STxMP SDM transmission for CB or NCB PUSCH
· Support to configure separate Lmax1 and Lmax2 for the first SRS resource set and the second SRS resource set for STxMP SDM transmission for NCB PUSCH.
· About the maximal number of layers when switching back to sTRP, study and downselect from the following Alts:
· Alt1: It is the legacy maxRank for CB or Lmax for NCB
· Alt2: the maximal number of layers for sTRP can be maxRank1 + maxRank2 or Lmax1 + Lmax2
· Alt3: The maximal number of layers for sTRP of each SRS resource set is separately configured.
· Alt4: For each SRS resource set, the maximal number of layers for sTRP transmission is same to maxRank or Lmax configured to that SRS resource set for STxMP SDM transmission. 
Companies’ views: 
	Company 
	Comments

	Google
	We think firstly the dynamic switching should be based on the number of indicated TCI states. When number of indicated TCI states is 2, we can then use the 2-bit SRS resource set indicator in DCI. The 2-bit SRS resource set indicator should not be present when only 1 TCI is indicated. For maxRank configuration, we think only 1 maxRank for 1 panel case and the other maxRank for 2 panels case are enough. So we suggest the following change:
FL Proposal 1-4:  For dynamic switching between SDM scheme of single-DCI based STxMP PUSCH and sTRP transmission when 2 unified TCI states are indicated:
· Use the 2-bit “SRS resource set indicator” DCI field to dynamically indicate the sTRP or SDM transmission.
· FFS: how to interpret each codepoint of  “SRS resource set indicator”: 
· For example, for each codepoint, which SRS resource set(s) are indicated, which SRI/TPMI field(s) are indicated 
· Down-select one of the following options for maxRank configuration:
· Option 1: Configure an additional maxRank for sTRP transmission in addition to maxRank for STxMP transmission
· Option 2: Support to Cconfigure separate maxRank1 and maxRank2 for the first SRS resource set and the second SRS resource set for STxMP SDM transmission for CB PUSCH in addition to maxRank for STxMP transmission
· For NCB based transmission, the bitwidth for the SRI field is based on the maximum bitwidth for the SRI indication for sTRP and STxMP
· Support to configure separate Lmax1 and Lmax2 for the first SRS resource set and the second SRS resource set for STxMP SDM transmission for NCB PUSCH.
· About the maximal number of layers when switching back to sTRP, study and downselect from the following Alts:
· Alt1: It is the legacy maxRank for CB or Lmax for NCB
· Alt2: the maximal number of layers for sTRP can be maxRank1 + maxRank2 or Lmax1 + Lmax2
· Alt3: The maximal number of layers for sTRP of each SRS resource set is separately configured.
· Alt4: For each SRS resource set, the maximal number of layers for sTRP transmission is same to maxRank or Lmax configured to that SRS resource set for STxMP SDM transmission. 



	QC
	Separate maxRank1 and maxRank2 is not needed. Only one maxRank associated with one SRS resource set for SDM (but common to both SRS resource sets) is enough. Please see our comment on issue 1 about why we think RRC configuration cannot handle the asymmetric panel capability. 
On Alts 1-4, we think both Alt1 and Alt4 should be supported. Alt4 is the simplest in term of DCI signaling and has the lowest overhead, but Alt1 and Alt4 are both valid UE implementations. 

	LG
	Support. 
Regarding Google’s revision, we don’t think unified TCI is prerequisite of STxMP. In other words, even UE not supporting unified TCI can support SDM STxMP and dynamic switching.
Regarding separate maxRank per panel, we support it. Please see our comment on issue 1.
On Alts 1-4, we prefer Alt 1.

	Nokia/NSB
	It seems that the FL has not captured our proposal: “Proposal 6: Support extension of existing SRS resource set indication to dynamically indicate different UL TX modes, including legacy (e.g., Rel-17 TDM) and Rel-18 modes (e.g., SDM).”
Regarding to FL proposal 1-4
· 1st main bullet: Support
· 2nd main bullet: Support FFS
· 3rd main bullet: Not support.  For Rel-17 M-TRP w/ rep. PUSCH, two SRS resource sets w/ usage codebook are configured up to two resources where each can have up to 4-APs per resource. For Rel-17 M-TRP w/ rep. PUSCH,  indicated rank is same for first TPMI and second TPMI associated with first and second SRI, respectively, where MaxRank (up to 4) can be defined by PUSCH-Config or nrofSRS-Ports per SRS resource which is the same for both SRIs.  For S-DCI SDM based STxMP PUSCH, two SRS resource sets w/usage codebook are configured with one or more SRS resources up to 2-AP per resources (due to already agreed layer combinations and Rel-18 UE capability for STxMP PUSCH). Note that RAN1#110 agreed that Rel-18 supports for S-DCI SDM based STxMP PUSCH layer combinations of {1+1, 1+2, 2+1,2+2}.  The layer combinations {1+3} and {3+1} are subject to FFS and likely not be supported in Rel-18.  For Rel-18 S-DCI SDM based STxMP PUSCH, maxRank per panel is already defined agreed layer combination, i.e. up to 2 per panel. In other words, when UE is indicated with Rel-18 SDM or Rel-17 via SRS resource set indicator, the UE knows whether to use common max rank for both panels (Rel-17) or panel specific max rank based on Rel-18 SDM layer combinations. Therefore, there is no need to specify explicitly max rank per panel with new parameters for Rel-18 ( applies when switching from Rel-17 to Rel-18 SDM and from Rel-18 SDM to Rel-17).
· fourth main bullet: Not to support. Similar argumentation is applicable as in previous bullet with the conditions that SRS resources are not single antenna port resources.


	Fujitsu
	Support. For Alt1 - Alt4, we prefer Alt1. In our view, the maximal number of layers should be independent for STRP and SDM. 

	CATT
	Support the current proposal. If the contents remain unchanged, we support alt2 of the last bullet.

	NTT Docomo
	Support the proposal and support Alt.1.

	Lenovo
	We are general fine with the proposal.
For the last bullet, we prefer Alt1.

	NEC
	Support. 
We are open to alt 1 and alt 4 when switching back to sTRP.

	OPPO
	Support FL’s proposal. If legacy maxRank is different from maxRank1 and maxRank2, the size of TPMI/SRI field would be different when dynamic switching between SDM and sTRP happens. To avoid this issue, Alt4 is preferred.

	ZTE
	Support in principle.
For the second bullet, as we elaborated in our contribution [3], the interpretation of each codepoint of the current 2-bit “SRS resource set indicator” can be fully reused without any change. In this way, the first SRS resource set should be always configured with higher maximum number of PUSCH layers and higher number of SRS resources in the SRS resource set.
· FFS: whether/how to reinterpret each codepoint of  “SRS resource set indicator”: 
· For example, for each codepoint, which SRS resource set(s) are indicated, which SRI/TPMI field(s) are indicated 

For the last bullet, only support Alt 1 by the following reasons:
· Firstly, up to 4 layers can be supported for both CB PUSCH and NCB PUSCH in Rel-15/16 STRP operation, which actually depends on UE capability. For MP-UE in Rel-18, as long as one panel is able to transmit 4-layer PUSCH, it is equivalent to 4-layer PUSCH can be supported in this panel when switching to STRP operation.
· Secondly, it is common that higher RANK transmission is beneficial to obtain the spatial multiplexing gain and the improvement of spectral efficiency. Correspondingly, it is unnecessary to preclude higher RANK transmission in STRP operation if the channel condition of this TRP-panel-link is conformed, e.g., the MP-UE is close to one TPR.
· Thirdly, for SDM scheme based MTRP PDSCH in Rel-16, 4-layer PDSCH transmission per CW is supported in STRP operation even though the layer combinations for MTRP operation are limited in {1+1, 1+2, 2+1 and 2+2}. Likewise, it makes no sense to impact the maximum number of PUSCH layers in STRP operation by the layer combinations of Rel-18 SDM STxMP scheme in MTRP operation.

	IDC
	For the sake of progress, we can support “Alt1: Use the ‘SRS resource set indicator’ DCI field to indicate the dynamic switch between SDM and sTRP”. We think it’s still FFS if the 2 bits are sufficient or should be extended. 

	Huawei, HiSilicon
	First bullet: Support.
Second bullet (FFS): We think this also depends whether or not a dynamic switching among SFN/SDM/sTRP is supported. We think the two bits of SRS resource set indicator can be used to support such dynamic switching. So, we prefer to change the second bullet as follows:
· FFS: how to interpret each codepoint of  “SRS resource set indicator”: 
· For example, for each codepoint, which SRS resource set(s) are indicated, which SRI/TPMI field(s) are indicated 
· Note: This also depends on whether or not dynamic switching among all three SFN, SDM, and sTRP schemes is supported. 

Third, fourth, fifth bullets: 

We have two remarks on this:
1- We think it is better that all these three bullets are considered together. For dynamic switching between SDM and sTRP, the DCI size should remain the same.  So, this aspect also needs to be considered when discussing maxRank, maxRank1, and maxRank2 and the possible relation among them. To this end, the following options can be considered: 
a. Option 1: maxRank and (maxRank1, maxRank2) pair (if defined) should be configured such that the DCI size in the SDM case is equal to that of the sTRP case.
b. Option 2: configured values for maxRank and (maxRank1, maxRank2) pair (if defined) can be such that the DCI size in the SDM case exceeds that of the sTRP case but the DCI size of sTRP case is adjusted by zero padding to become equal to the size of SDM case. 

Note that if Option 2 is used, the DCI size of legacy sTRP UL DCI and Rel-18 sTRP UL DCI would be different. So, it should be clarified how the non-backward compatibility issue could be addressed.
2- Some alts in the last bullets are not very clear. For instance, 
a. does Alt. 1 mean that maxRank for sTRP is independently configured from maxRank1 and maxRank2? 
b. Does Alt. 2 mean that maxRank for sTRP case is not configured (or if configured it is ignored?)
c. Does Alt. 3 mean that two max ranks are configured for Rel-18 sTRP based UL DCI?



	Xiaomi
	Support the FL’s proposal in principle. 
For the last bullet, we are open to alt.1 and alt.4.

	Samsung
	We are fine with SRS resource set indicator based dynamic switching. For maxRank and Lmax, separate maxRank and Lmax is not needed. And also we think maxRank or Lmax for SDM is not needed (i.e., legacy maxRank and Lmax can be used for both SDM STxMP and sTRP transmission). For SDM, it seems enough that total number of layers cannot exceed maxRank or Lmax (details on beam indication and capabilityindex for STxMP should be discussed in 9.1.1.1).

	vivo
	Firstly, max Rank is configured to restrict the codebook subset and reduce TPMI field size. So, it is more related to TPMI field instead of SRS resource set. Besides, the association between TPMI field and SRS resource set may be changed by SRS resource set indicator. So, we suggest to update SRS resource set by TPMI/SRI field.
Secondly, legacy max Rank configured in current spec can be inherited for the first TPMI field, maxRank2 is required for the second TPMI field to reduce the overhead of TPMI field for only restricted layer combinations are allowed for SDM transmission.
We propose to update the proposal as follows:
· Support to configure separate maxRank1 and maxRank2 for the first TPMI field SRS resource set and the second TPMI field SRS resource set for STxMP SDM transmission for CB PUSCH
· Support to configure separate Lmax1 and Lmax2 for the first SRI field   SRS resource set and the second SRI field SRS resource set for STxMP SDM transmission for NCB PUSCH.
· About the maximal number of layers when switching back to sTRP, study and downselect from the following Alts:
· Alt1: It is the legacy maxRank for CB or Lmax for NCB
· Alt2: the maximal number of layers for sTRP can be maxRank1 + maxRank2 or Lmax1 + Lmax2
· Alt3: The maximal number of layers for sTRP of each SRS resource set is separately configured.
· Alt4: For each SRS resource set, the maximal number of layers for sTRP transmission is same to maxRank or Lmax configured to that SRS resource set for STxMP SDM transmission. 


	MediaTek
	For the second bullet, we are fine with HW’s update.
For the third and fourth bullet, to have one or two RRC parameter to define maxRank1/Lmax1 and maxRank2/Lmax2 for two SRS resource sets is up to RAN2 design. And we think how to associate maxRank1/Lmax1 and maxRank2/Lmax2 with two SRS resource sets can be dynamically decided by NW based on channel condition, which should not be specified by RRC configuration. 
For the fifth bullet, we prefer Alt1 to have individual maxRank/Lmax for S-TRP case, other than maxRank1/Lmax1 and maxRank2/Lmax2 for M-TRP case. 
Hence, we have the update proposal as follows: 
FL Proposal 1-4:  For dynamic switching between SDM scheme of single-DCI based STxMP PUSCH and sTRP transmission:
· Use the 2-bit “SRS resource set indicator” DCI field to dynamically indicate the sTRP or SDM transmission.
· FFS: how to interpret each codepoint of  “SRS resource set indicator”: 
· For example, for each codepoint, which SRS resource set(s) are indicated, which SRI/TPMI field(s) are indicated Note: This also depends on whether or not dynamic switching among all three SFN, SDM, and sTRP schemes is supported. 
· Support to configure separate maxRank1 and maxRank2 for two SRS resource sets the first SRS resource set and the second SRS resource set for STxMP SDM transmission for CB PUSCH
· Support to configure separate Lmax1 and Lmax2 for two SRS resource sets the first SRS resource set and the second SRS resource set for STxMP SDM transmission for NCB PUSCH.
· About the maximal number of layers when switching back to sTRP, study and downselect from the following Alts:
· Alt1: It is the legacy maxRank for CB or Lmax for NCB
· Alt2: the maximal number of layers for sTRP can be maxRank1 + maxRank2 or Lmax1 + Lmax2
· Alt3: The maximal number of layers for sTRP of each SRS resource set is separately configured.
Alt4: For each SRS resource set, the maximal number of layers for sTRP transmission is same to maxRank or Lmax configured to that SRS resource set for STxMP SDM transmission. 

	Apple
	Support FL’s proposal.

	Sharp
	Generally suport.
But we have similar view with Nokia for switching scheme by ‘SRS resource set indicator’. We are open to discuss support extension of existing SRS resource set indication to dynamically indicate different transmission schemes, including legacy (e.g., Rel-17 TDM) and Rel-18 modes (e.g., SDM).

	Mod
	The following changes are made based on the comments:
· The maxRank(s) configuration for SDM are listed as two Alts since some companies have concerns on configuring two separate maxRank1, maxRank2 for SDM.
· One note is added to the first bullet per the suggestion by HW. 
· @ZTE: adding “whether” seems not needed since we have to determine the interpretation of this field any way. 
· @HW, Nokia/NSB: 3rd and 4th bullet are put as one Alt for FFS for SDM now. I guess any the potential design are not precluded now. 



Summary of Round 1 Discussion
The major controversial  part from round 1 discussion is that Companies’ views on how to configure maxRank for SDM diverge, for example whether to configure only one maxRank for SDM or per-panel maxRank for SDM.  For further discussion, two Alts on configuring maxRank for SDM are listed for further study.
Proposal for Round 2 Discussion
Here is the updated proposal 1-4 for further discussion:
Updated FL Proposal 1-4:  For dynamic switching between SDM scheme of single-DCI based STxMP PUSCH and sTRP transmission:
· Use the 2-bit “SRS resource set indicator” DCI field to dynamically indicate the sTRP or SDM transmission.
· FFS: whether to increase the bit number in “SRS resource set indicator”.
· FFS: how to interpret each codepoint of  “SRS resource set indicator”:
· Note: This also depends on whether or not support dynamic switching between all three of SFN, SDM and sTRP transmission.
· Down-select one from the following Alts for maximal number of layers configuration of SDM scheme:
· Alt1: Configure one single maximal number of layers applied to both SRS resource sets for STxMP SDM transmission for CB PUSCH or NCB PUSCH.
· FFS: whether this is a separate configuration from the legacy maxRank.
· FFS: the impact on LBRM if it is a separate configuration from the legacy maxRank
· Alt2: Configure separate maximal numbers of layers for the first SRS resource set and the second SRS resource set for STxMP SDM transmission for CB or NCB PUSCH
· FFS: the impact on LBRM
· Study whether and how the maximal number of layers when switching back to sTRP depends of the maximum number of layers in SDM of single-DCI based STxMP PUSCH., study and downselect from the following Alts:
· Alt1: It is the legacy maxRank for CB or Lmax for NCB
· Alt2: the maximal number of layers for sTRP can be maxRank1 + maxRank2 or Lmax1 + Lmax2
· Alt3: The maximal number of layers for sTRP of each SRS resource set is separately configured.
· Alt4: For each SRS resource set, the maximal number of layers for sTRP transmission is same to maxRank or Lmax configured to that SRS resource set for STxMP SDM transmission.. 
· Study the maximal of layers of sTRP transmission for each of the following scenarios:
· The maximal numbers of layers for two SRS resource sets are {1, 1}
· The maximal numbers of layers for two SRS resource sets are {1, 2}
· The maximal numbers of layers for two SRS resource sets are {2, 1}
· The maximal numbers of layers for two SRS resource sets are {2, 2} 
Companies’ views: 
	Company 
	Comments

	Intel
	For the third bullet, we slightly prefer Alt.2. By configuring separate maximum ranks for two panels, the SRI/TPMI indication overhead can be reduced.
For the fourth bullet, we slightly prefer Alt.1. The total number of layers in STxMP transmission is limited to 4, which means maxRank1 + maxRank2 or Lmax1 + Lmax2 can be either equal or smaller than 4. However, the maximum rank for sTRP transmission should be 4. Thus, Alt2 cannot cover all the possible scenarios when switching back to sTRP. Alt3 changes the legacy configuration for sTRP transmission. 




	Fujitsu
	We are fine with the proposal. We prefer Alt2 for the third bullet and prefer Alt1 for the fourth bullet.

	Spreadtrum
	Fine with the updated proposal. 
For third bullet, prefer Alt2 to configure maxRank per SRS resource set for SDM different from the maxRank for sTRP. 
For fourth bullet, prefer Alt1.

	CATT
	Fine with the current proposal. 

	QC
	Alt1 of the third bullet is not clear. This maxRank is not the total rank, but maxRank for one SRS resource set (which is the same value for both SRS resource sets). It is basically same as Alt2 but with the assumption that maxRank1=maxRank2. We suggest the following:
· Down-select one from the following Alts for maxRank/Lmax configuration of SDM scheme:
· Alt1: Configure one maxRank or Lmax associated with each of the two SRS resource sets for STxMP SDM transmission for CB PUSCH or NCB PUSCH.
· Alt2: Configure separate maxRank1 or Lmax1and maxRank2 or L_max2 for the first SRS resource set and the second SRS resource set for STxMP SDM transmission for CB or NCB PUSCH


	NTT Docomo
	We have a clarification question. Are the alternatives under third bullet and fourth bullet independent from each other or not? For example, with Alt.1 in third bullet and Alt.1 in the fourth bullet, since we both use the parameter “maxRank”, is the intention that the maxRank for SDM and maxRank for sTRP are the same parameter or they can be different?

	LG
	We are fine with the proposal. We prefer Alt2 for the third bullet and prefer Alt1 for the fourth bullet.

	OPPO
	Support FL’s proposal. 
On the third bullet, Support Alt2.
On the fourth bullet, we support Alt4.

	Sharp
	Support the proposal. We prefer Alt2 for third bullet and Alt1 for fourth bullet.

	Panasonic
	It seems this proposal can be split into two proposals, so perhaps this will facilitate progress.

	Samsung
	We are not sure that new maxRank (or Lmax) for SDM is really needed because legacy maxRank(or Lmax) can be applied for SDM also and based on legacy maxRank (or Lmax) and received SRS, NW can schedule SDM PUSCH or sTRP PUSCH. But the majority think dynamic switching between SDM and sTRP transmission can be managed easily via this new maxRank (or Lmax), we can compromise it.  
For third bullet, we have a clarification question for Alt.1. Does ‘one maxRank (or Lmax)’ mean the sum of layers across two panels or max layers for a panel (same for both panel)?

	Huawei, HiSilicon
	OK except with the last bullet. As pointed out in the first round, we think some of the alternatives in the last bullet are not clearly worded. We think the alternatives in the last bullet can be removed and replaced by the following more general bullet:
· About Study whether and how the maximal number of layers when switching back to sTRP depends of the maximum number of layers in single-DCI based STxMP PUSCH., study and downselect from the following Alts:
· Alt1: It is the legacy maxRank for CB or Lmax for NCB
· Alt2: the maximal number of layers for sTRP can be maxRank1 + maxRank2 or Lmax1 + Lmax2
· Alt3: The maximal number of layers for sTRP of each SRS resource set is separately configured.
· Alt4: For each SRS resource set, the maximal number of layers for sTRP transmission is same to maxRank or Lmax configured to that SRS resource set for STxMP SDM transmission. 



	Mod
	The proposal is updated according to the comments received so far
@QC: the Alt1 is in 3rd bullet is updated to clarify that it is one value configured to both SRS resource set.
@Samsung,  in 3rd bullet, Alt1, the maxRank configured is for each panel, not sum.
@HW: your suggestion on 4th bullet is implemented.
@NTT DOCOMO: yes, the wording in 3rd bullet might mislead, so I change the maxRank to a more general description: maximal number of layers.

	Lenovo
	Support FL’s proposal. 
On the third bullet, Support Alt1.
On the fourth bullet, we support Alt1.

	Mod
	The proposal is updated based on the comments received in offline session and also some offline discussion. Now, the 4th bullet is changed to study the maximal number of layers of sTRP for various scenarios of maximal number of layers of SDM.

	OPPO
	Fine with updated proposal.

	ZTE
	It is quite confusing of the newly added fourth bullet, due to the layer combinations are specified to the indicated value rather than the configured value. Besides, it looks like the variant of “maxRank/Lmax of STRP scheme depends on that of SDM scheme”, which is incorrect based on the following points of view. 
First, it is intuitive that the overhead of TPMI/SRI field depends on the configured value of maxRank/Lmax, where TPMI/SRI field is shared to both STRP scheme and SDM scheme because of dynamic switching between STRP and SDM.
Second, for PUSCH transmitted from one panel, the maximum layers of STRP and SDM is independent and irrelevant. For example, assuming that panel 1 is equipped with 4 antenna ports, 4-layer PUSCH can be transmitted when STRP but 2-layer PUSCH can be transmitted when SDM (according to the agreed layer combinations so far, i.e., up to 2+2).
Third, to avoid DCI field overhead varying, the maxRank/Lmax of each TPMI/SRI field should be determined by the larger value between STRP and SDM. For example, both panel 1 and panel 2 are equipped with 4 antenna ports, where up to 4-layer PUSCH can be transmitted from panel 1 or panel 2 when STRP scheme, but up to 2-layer PUSCH can be transmitted from panel 1 and panel 2 when SDM scheme due to the maximum value of layer combination 2+2. Consequently, the maxRank/Lmax of the first and second TPMI/SRI field should be 4, instead of 2, in this case. Otherwise, it will lead to two errors: (1) 3/4-layer PUSCH is banned for STRP operation even though it can be supported by the capability of the panel; (2) RRC reconfiguration have to be triggered for enabling 3/4-layer PUSCH when STRP operation, which will revert the dynamic switching between STRP and SDM.
In light of the above, the maximum layers of each panel when SDM should be depended on that of STRP. We suggest the following update:
Updated FL Proposal 1-4:  For dynamic switching between SDM scheme of single-DCI based STxMP PUSCH and sTRP transmission:
· Use the 2-bit “SRS resource set indicator” DCI field to dynamically indicate the sTRP or SDM transmission.
· FFS: whether to increase the bit number in “SRS resource set indicator”.
· FFS: how to interpret each codepoint of  “SRS resource set indicator”:
· Note: This also depends on whether or not support dynamic switching between all three of SFN, SDM and sTRP transmission.
· Down-select one from the following Alts for maximal number of layers configuration for dynamic switching between SDM scheme of single-DCI based STxMP PUSCH and sTRP transmission of SDM scheme:
· Alt1: Configure one single maximal number of layers applied to both SRS resource sets for STxMP SDM transmission for CB PUSCH or NCB PUSCH.
· FFS: whether this is a separate configuration from the legacy maxRank.
· FFS: the impact on LBRM if it is a separate configuration from the legacy maxRank
· Alt2: Configure separate maximal numbers of layers for the first SRS resource set and the second SRS resource set for STxMP SDM transmission for CB or NCB PUSCH
· FFS: the impact on LBRM
· Study whether and how the maximal number of layers when switching back to sTRP depends of the maximum number of layers in SDM of single-DCI based STxMP PUSCH., study and downselect from the following Alts:
· Alt1: It is the legacy maxRank for CB or Lmax for NCB
· Alt2: the maximal number of layers for sTRP can be maxRank1 + maxRank2 or Lmax1 + Lmax2
· Alt3: The maximal number of layers for sTRP of each SRS resource set is separately configured.
· Alt4: For each SRS resource set, the maximal number of layers for sTRP transmission is same to maxRank or Lmax configured to that SRS resource set for STxMP SDM transmission.. 
· Study the maximal of layers of sTRP transmission for each of the following scenarios:
· The maximal numbers of layers for two SRS resource sets are {1, 1}
· The maximal numbers of layers for two SRS resource sets are {1, 2}
· The maximal numbers of layers for two SRS resource sets are {2, 1}
· The maximal numbers of layers for two SRS resource sets are {2, 2} 

	LG
	We think two different approaches are mixed in Alt 1 even though there are different motivation, spec impact, LBRM impact. So we propose to split Alt 1 to Alt 1-1 and Alt 1-2 based on whether legacy configuration maxRank and Lmax is used or not. 
· Down-select one from the following Alts for maximal number of layers configuration of SDM scheme:
· Alt1-1: Configure one single maximal number of layers, other than legacy MaxRank/Lmax, applied to both SRS resource sets for STxMP SDM transmission for CB PUSCH or NCB PUSCH.
· FFS: whether this is a separate configuration from the legacy maxRank.
· FFS: the impact on LBRM if it is a separate configuration from the legacy maxRank
· Alt1-2: Configure legacy MaxRank/Lmax, applied to both SRS resource sets for STxMP SDM transmission for CB PUSCH or NCB PUSCH.
· Alt2: Configure separate maximal numbers of layers for the first SRS resource set and the second SRS resource set for STxMP SDM transmission for CB or NCB PUSCH
· FFS: the impact on LBRM


	Huawei, HiSilicon
	We partly agree with ZTE in that the above alternatives in the last bullet are better to be removed. However, we don’t understand what “maximal number of layers configuration for dynamic switching between SDM scheme of single-DCI based STxMP PUSCH and sTRP transmission” means. The maximal number of layers for STxMP and sTRP are RRC configured and have nothing to do whether or not there is a dynamic switching between sDCI based SDM for STxMP and sTRP. 
In our view, we need to discuss the following issues:
1- Whether one or two maximal number of layers are configured for SDM scheme of single-DCI based STxMP PUSCH. 
2- Whether the configured maximal number of layer(s)  for SDM scheme of single-DCI based STxMP PUSCH can be different from the configured maximal number of layers for sTRP.

Note that, there should also be a discussion about the number of reserved/zero padded bits when switching between STxMP and sTRP happens. 
For instance, consider the following case
· txConfig = codebook, 
· ul-FullPowerTransmission is not configured, 
· transform precoder is disabled, 
· codebookSubset = fullyAndPartialAndNonCoherent 

Further, assume that each panel has 2 antenna ports (which means that UE can use 4 antenna ports for sTRP case). Then, if one maxRank = 2 for SDM scheme of single-DCI based STxMP PUSCH is defined, then, according to Table 7.3.1.1.2-4 of 38.212, the size of the two TMPI fields are as follows: TPMI1_SDM_size =4 and TPMI2_SDM_size =4. This means that the total of 8 bits are required for the two TPMI fields for SDM scheme of single-DCI based STxMP PUSCH. 
At the same time, for the sTRP case, for all three cases of maxRank = 2, 3, 4, Table 7.3.1.1.2-2 of 38.212, the size of TPMI is 6 bits: TPMI1_sTRP_size = 6. 
So, unlike the case of mTRP TDM to sTRP switching in Rel-17 where the second TPMI field is simply ignored since the size of the TPMI fields don’t change when switching, the same mechanism cannot be exactly used when witching from SDM scheme of single-DCI based STxMP PUSCH to sTRP. In other words, in the case of switching from SDM scheme of single-DCI based STxMP PUSCH to sTRP, the size of TPMI of sTRP may be larger than the size of each of the TPMIs of the SDM scheme of single-DCI based STxMP PUSCH even if the same maxRank is used in both cases. 
mTRP TDD: 1001 1110 -> sTRP: 1100 xxxx
SDM StxMP: 1001 1110 -> sTRP: 110011 xx
On another note, we don’t see much of relevance for study LBRM (we wonder how many company have an actual plan to study this in the next meeting) and we prefer to remove it. If it has to be there, we prefer to be equally applied for both Alt1 and Alt2 using the same language. 

Based on above, we suggest the following changes. 

Updated FL Proposal 1-4:  For dynamic switching between SDM scheme of single-DCI based STxMP PUSCH and sTRP transmission:
· Use the 2-bit “SRS resource set indicator” DCI field to dynamically indicate the sTRP or SDM transmission.
· FFS: whether to increase the bit number in “SRS resource set indicator”.
· FFS: how to interpret each codepoint of  “SRS resource set indicator”:
· Note: This also depends on whether or not support dynamic switching between all three of SFN, SDM and sTRP transmission.
· Down-select one from the following Alts for maximal number of layers configuration of SDM scheme:
· Alt1: Configure one single maximal number of layers applied to both SRS resource sets for STxMP SDM transmission for CB PUSCH or NCB PUSCH.
· FFS: whether this is a separate configuration from the legacy maxRank. maximal number of layers applied for the sTRP case
· FFS: the impact on LBRM if it is a separate configuration from the legacy maxRank
· Alt2: Configure separate maximal numbers of layers for the first SRS resource set and the second SRS resource set for STxMP SDM transmission for CB or NCB PUSCH
· FFS: the impact on LBRM
· FFS: The number of reserved/zero padded bits when switching between STxMP and sTRP 
· Study whether and how the maximal number of layers when switching back to sTRP depends of the maximum number of layers in SDM of single-DCI based STxMP PUSCH., study and downselect from the following Alts:
· Alt1: It is the legacy maxRank for CB or Lmax for NCB
· Alt2: the maximal number of layers for sTRP can be maxRank1 + maxRank2 or Lmax1 + Lmax2
· Alt3: The maximal number of layers for sTRP of each SRS resource set is separately configured.
· Alt4: For each SRS resource set, the maximal number of layers for sTRP transmission is same to maxRank or Lmax configured to that SRS resource set for STxMP SDM transmission.. 
· Study the maximal of layers of sTRP transmission for each of the following scenarios:
· The maximal numbers of layers for two SRS resource sets are {1, 1}
· The maximal numbers of layers for two SRS resource sets are {1, 2}
· The maximal numbers of layers for two SRS resource sets are {2, 1}
· The maximal numbers of layers for two SRS resource sets are {2, 2} 





Issue #5: SFN scheme: SRS Resource Set configuration and TPMI/SRI indication
Summary
It was agreed to support the SFN scheme for single-DCI based STxMP transmission. Companies provided inputs on the configuration of SRS resource set configuration and TPMI/SRI indication:
· Qualcomm: Proposal 7: For SFN scheme of single-DCI based STxMP PUSCH:
· Configure two SRS resource sets for CB or NCB. 
· These two SRS resource sets have the same number of SRS resources for codebook-based or non-codebook based.
· For codebook-based PUSCH, DCI indicates two TPMI fields, and the number of layers is indicated by the first TPMI field.
· The first TPMI field is used to determine the entry of the second TPMI field which only contains TPMIs corresponding to the indicated rank (number of layers) of the first TPMI field.
· For non-codebook based PUSCH and codebook-based PUSCH, DCI indicates two SRI fields and each field indicates SRS resource(s) for each SRS resource set. 
· For non-codebook based PUSCH, the first SRI field is used to determine the entry of the second SRI field which only contains the SRI(s) combinations corresponding to the indicated rank (number of layers) of the first SRI field.
· For codebook-based PUSCH, the two SRS resources indicated by the two SRI fields can have different number of SRS ports.
· LG: Proposal 6: For SFN STxMP, support two SRS resource sets, two SRI fields and two TPMI fields. Proposal 7: For SFN/SDM STxMP, support different number of SRS resources for the two SRS resource sets. Proposal 8: For SFN/SDM STxMP, the two SRS resources indicated by the two SRI fields can have different number of SRS ports.
· OPPO: Proposal 3: The configuration of two SRS resource sets, SRS resource set indicator field, two TPMI fields and two SRI fields can be reused for SFN scheme -	For codebook and non-codebook based PUSCH transmission, same number of SRS resources are configured in two SRS resource sets. -	For codebook based PUSCH transmission, the two TPMI fields indicate separate precoding information with the same number of transmission layers. -	For codebook based PUSCH, the two SRS resources indicated by two SRI shall have same number of ports.
· Intel: Proposal 6. For sDCI based STxMP PUSCH SFN scheme, two SRS resource sets can be configured for the two TRPs, and similar SRI/TPMI indication with SDM scheme can be used.
· Xiaomi: Proposal 10: For both SDM and SFN, two SRI indication fields of each corresponding panel/TRP transmission for both CB and NCB based transmissions, and we prefer Option 2 for the low signaling and unified signaling design for SDM and SFN.
· Option 1: SRI fields indicate SRI, TPMI fields indicate TPMI and TRI, each SRI/TPMI fields corresponds to the SRI/TPMI table separately;
· Option 2: SRI fields indicate SRI, TPMI fields indicate TPMI, each SRI/TPMI fields corresponds to the SRI/TPMI table separately;
· Option 3:SFN only. The SRI fieldS indicate the SRI, the first TPMI field indicate the TPMI and TRI, the second TPMI field indicate the TPMI only, TRI is equal to the first indicated TRI, each SRI/TPMI fields corresponds to the SRI/TPMI table separately;
· CATT: Proposal 15: In SFN scheme, two SRS resource sets are configured for CB or NCB PUSCH.
· Each SRI/TPMI field is corresponding to one SRS resource set and the same layers/DMRS ports of one PUSCH.
· SRS resource set indicator field is included in DCI signaling to perform dynamic switching between SFN scheme and sTRP transmission.
· Google: Proposal 11: For SFN based STxMP, support to configure one SRS resource set for CB/NCB.
· Fujistsu: For the SFN scheme, if the definition requires that the precoders are the same, two SRIs and one TPMI can be indicated for two panels
· Huawei/HiSilicon: Proposal 10: For SFN-based transmission scheme for STxMP PUSCH, support configuring two SRS resource sets for CB or NCB transmission. Proposal 11: For SFN-based transmission scheme for STxMP PUSCH, support the DCI indication of two TPMI fields for the CB PUSCH or two SRI fields for the NCB PUSCH Proposal 12: For STxMP PUSCH SFN scheme, the payload of the second TPMI/SRI field may be reduced as the number of layers indicated by the first TPMI/SRI field is also applicable to the second TPMI/SRI field. Proposal 13: For SFN-based transmission scheme for STxMP PUSCH, support transmitting maximum of 2 layers per panel. Proposal 14: For SFN-based transmission scheme for STxMP PUSCH, the number of layers indicated by either of the two TPMI fields for CB PUSCH or either of the two SRI fields for NCB PUSCH is used to determine the DMRS port indication table.
· Ericsson: Proposal 7	Support two SRS resource sets for SFN STxMP PUSCH. Proposal 8	For codebook-based SFN STxMP PUSCH, DCI contains two SRI/TPMI fields, where the number of layers is indicated by one of the TPMI fields. Proposal 9	For non-codebook-based SFN STxMP PUSCH, DCI contains two SRI fields, where the number of layers is indicated by one of the SRI fields.
· MediaTek: Proposal 6: For SFN scheme in S-DCI based PUSCH STxMP, support joint layer indication by one SRI/TPMI field, analogous as Rel-17 TDM repetition.

FL comments: majority companies proposed to configure two SRS resource sets for SFN and use those two SRI/TPMI fields for SFN. However, Google proposed to configure only one SRS resource set for SFN and the SRS resource is SFN-ed transmission. Regarding the indication of SRI/TPMI, two different proposals are provided in tdocs: (1) reuse the rel-17 mTRP TDM design, the rank is indicated by the first SRI/TPMI while the second SRI/TPMI only indicates the precoders (2) similar to rel-18 SDM design, those two SRI/TPMI indicates both rank and precoder and the rank must be same. Per the understanding of FL, this issue is also related with whether dynamic switching between SFN and SDM is supported or not. 
Proposal for Round 1 Discussion
Based on the companies’ views, the following proposal is made:
FL Proposal 1-5: For the SFN scheme of single-DCI based STxMP PUSCH:
· Configure two SRS resource sets for CB or NCB.
· [These two SRS resource sets have same number of SRS resources].
· The DCI indicates two SRI fields and TPMI fields for SFN transmission, 
· Study and down-select one from the following Alts on the indication of number of layers for CB and NCB PUSCH:
· Alt1: Similar to rel-17 mTRP TDM scheme, the number of layers is indicated by the first SRI field (for NCB PUSCH) or the first TPMI field (for CB PUSCH);
· Alt2: Similar to the design for SDM scheme, each SRI or TPMI indicates the precoders and number of layers separately and the number of layers indicated by these two SRI fields or TPMI fields shall be same.
Companies’ views: 
	Company Name
	Support Proposal 1-2 (Yes/No)
	Comments

	Google
	No
	We think 1 SRS resource set should be sufficient at least for CB. The UE can transmit the SRS in SFN mode as well.

	QC
	Yes
	We prefer Alt1.

	LG
	Yes (except for the same number of SRS resources)
	Regarding two fields, we can use common signaling mechanism for SDM and SFN STxMP, which make simplify spec and implementation.
We prefer Alt1.
Regarding number of SRS resources, it is about asymmetric panel capability, so this issue should be handled in the same way for SDM and SFN.


	Fujitsu
	Yes
	We prefer Alt1. Even considering the dynamic switching between SDM and SFN schemes, it is still feasible based on Alt1.

	CATT
	Yes
	Support Alt1.

	NTT Docomo
	support
	Support Alt.1.

	Lenovo
	Yes(the title of this column should 1-5 instead of 1-2?)
	Support Alt1. 

	NEC
	Yes
	Support Alt1

	OPPO
	Yes
	Support Alt2. Alt 2 allows common signaling design for SDM and SFN, and when considering dynamic switching between SDM and SFN, the DCI size would remain unchanged.

	Nokia/NSB
	
	@FL please correct previous column proposal number (1-2 1.5)
First main bullet: Support
Support FL’s proposal 1-5 with Alt-1

	ZTE
	No
	For SFN scheme, it is sufficient to only support per TRP spatial relation and power control, which is determined by the indicated UL TCI-states. We fail to see the motivation of separate precoders and SRS resource selections among two panels in this case.

	IDC
	Yes
	Support Alt1. 

	Xiaomi
	Yes (except for the same number of SRS resources)
	Support Alt.2. same view with Oppo.

	Huawei, HiSilicon
	Support
	OK with study Alt. 1 and Alt. 2. We think the choice between Alt. 1 and Alt. 2 depends on whether or not dynamic switching between SDM and SFN is supported.

@LG: We are wondering why number of SRS resources per set is about asymmetric panel capability. In legacy releases, for both CB and NCB, the number of SRS resources for the two sets is the same:

	When two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to ‘codebook’, the UE is not expected to be configured with different number of SRS resources in the two SRS resource sets.
[…]
When two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to ‘nonCodebook’, the UE is not expected to be configured with different number of SRS resources in the two SRS resource sets.  




 

	Samsung
	
	We have similar view as Huawei. This issue can be discussed after issue#6.

	Vivo
	No
	SRS resources configured for two SRS resource sets can be different to fit the transmission towards sTRP.

	MediaTek
	Yes 
	Support Alt 1

	Apple
	Yes
	Support Alt1

	Ericsson
	Yes
	We prefer Alt1.

	Sharp
	Yes
	Support Alt2, same view with OPPO.

	Mod
	
	@Google, what you suggest using one SRS resource set with SFN transmission on SRS resource seem to be a system-implementation method. The UE transmit SRS from two panels and then transmit PUSCH from two panels by implementation too.  But what we are discussing here is to transmit PUSCH with two “panel” explicitly, i.e., two SRI or TMPI, the precoders for each “panel” are indicated by the gNB explicitly for the UE to apply on PUSCH.
@ZTE: in SFN, the UE transmit PUSCH with different panels, the channel condition of different panels are generally different, thus different precoders are generally expected.
@LG and HW: the bullet of number of SRS resources are put in [] for now.



Summary of Round 1 Discussion
From the comments inputted in Round 1 Discussion, we have the following:
· Google suggested to configure only one SRS resource set and SRS uses SFN scheme.  Per FL’s understanding, the common understanding is the agreed SFN is for PUSCH transmission, i.e., the UE can be two panel with different precoder/beams to transmit the same PUSCH. Using single SRS resource set might be a system-implementation method which can be supported in legacy specification. 
· Xiaomi and vivo supports the proposal but they do not think we should restrict the number of SRS resource to be same. For that, I will delete this sub-bullet for now.
· ZTE thinks separate precoder indication per panel is not needed for SFN.  Per FL’s understanding, for SFN scheme of STxMP PUSCH, we do need indicate separate precoders/beams for each panel since the channel condition between panels and gNB could be different. For each channel, the gNB can choose the best precoder/beam for it.

Proposal for Round 2 Discussion
Updated FL Proposal 1-5: For the SFN scheme of single-DCI based STxMP PUSCH:
· Configure two SRS resource sets for CB or NCB.
· These two SRS resource sets have same number of SRS resources.
· The DCI indicates two SRI fields and TPMI fields for SFN transmission, 
· Study and down-select one from the following Alts on the indication of number of layers for CB and NCB PUSCH:
· Alt1: Similar to rel-17 mTRP TDM scheme, the number of layers is indicated by the first SRI field (for NCB PUSCH) or the first TPMI field (for CB PUSCH);
· Alt2: Similar to the design for SDM scheme, each SRI or TPMI indicates the precoders and number of layers separately and the number of layers indicated by these two SRI fields or TPMI fields shall be same.
Companies’ views: 
	Company Name
	Support Proposal 1-2 (Yes/No)
	Comments

	Intel
	Yes
	We prefer Alt2.

	Fujitsu
	Yes
	We prefer Alt1.

	Spreadtrum
	Yes
	Support Alt1.

	CATT
	Yes
	Support alt1.

	QC
	Yes
	We prefer to keep the red text. Also, we prefer Alt1. 

	NTT Docomo
	Yes
	Alt.1.

	LG
	Yes
	@HW: response to Round 1 discussion.
I copy HW’s comment for convenience as follows:
HW: We are wondering why number of SRS resources per set is about asymmetric panel capability. In legacy releases, for both CB and NCB, the number of SRS resources for the two sets is the same:

LG: different number of SRS resources per set is the same issue for SFN and SDM, which means it is not scheme dependent issue. Why should we treat it separately? 

	OPPO
	Yes
	We prefer common signaling design for SDM and SFN. Thus, Alt2 is supported.

	Sharp
	Yes
	Support Alt1.

	Samsung
	Yes 
	As majority’s support for Issue#6, we are fine with Proposal 1-5.  
We need to consider whether to support dynamic switching between SFN and SDM. If dynamic switching between SFN and SDM is supported, Alt2 is reasonable, O.W., Alt 1 seems enough.

	Huawei, HiSilicon
	Yes 
	We think the choice between Alt. 1 and Alt. 2 depends on whether or not dynamic switching between SDM and SFN is supported.

	Lenovo
	Yes
	We support Alt1.

	NEC
	Yes
	We prefer Alt. 1 but we think it should be single layer transmission for SFN.



Issue #6: SFN: Switching between SFN and sTRP, SDM scheme
Summary
Companies discussed the issue of switching between SFN scheme and sTRP transmission, the switching between SFN and SDM scheme. The following proposals were provided in tdocs:
· Qualcomm: Proposal 6: For switching between SDM scheme and SFN scheme, or between SFN scheme and TDM scheme, support RRC-based switching (no need for dynamic switching). Proposal 8: For single-DCI based PUSCH SFN scheme, dynamic switching between sTRP and SFN scheme is supported by reusing the “SRS resource set indicator” field.  FFS: max number of layers when switching to sTRP transmission.
· LG: Proposal 3: Support dynamic switching between SDM/SFN STxMP scheme and Rel-17 TDM repetition based on repetition number.
· Fraunhofer IIS/HHI: Proposal 2: Support only RRC-based configuration/switching of MTRP-PUSCH schemes. Dynamic switching between MTRP schemes is not supported.
· OPPO: Proposal 8: Support dynamic switching between SDM scheme and SFN scheme. - Reuse SRS resource set indicator field to indicate dynamic switching between the schemes. Proposal 10: Support dynamic switching between SFN scheme of single-DCI based STxMP PUSCH transmission and sTRP transmission.
· Xiaomi: Proposal 16: For STxMP, dynamic switching between SDM and SFN should be supported for the flexibility of scheduling.
· Fujitsu: Proposal 5	The dynamic switching among the SFN scheme, the STRP PUSCH scheme, and the MTRP PUSCH scheme should be supported
· MediaTek: Proposal 4: For S-DCI based PUSCH STxMP, support RRC-based semi-static switching among SFN scheme, SDM scheme and TDM repetition.

FL comments: It looks like dynamic switching between SFN and sTRP is ok to all the companies and using “SRS resource set indicator” to indicate the switching seems to be ok to companies. But on the switching between SFN and SDM, two different views are there:
· Alt1: Support dynamic switching between SFN and SDM: LG, OPPO, Xiaomi, Fujitsu,
· Alt2: Do not support dynamic switching between SFN and SDM: Qualcomm, Fraunhofer IIS/HHI, MediaTek. 
One argument for not supporting dynamic switching between SFN and SDM is that the application scenario for SFN is different from that of the SDM scheme. 
Proposal for Round 1 Discussion
FL Proposal 1-6: 
· Support DCI-based dynamic switching between SFN scheme of single-DCI based STxMP PUSCH and sTRP transmission
· The DCI field “SRS resource set indicator” is used to indicate the switching between SFN scheme and sTRP transmission. 
· Study whether to support DCI-based dynamic switching between SFN scheme and SDM scheme of single-DCI based STxMP PUSCH transmission. 
Companies’ views: 
	Company Name
	Comments

	Google
	We think 1 SRS resource set should be enough.

	QC
	Support. 
Regarding the last bullet, if dynamic switching between SDM and TDM is not supported, what is motivation for dynamic switching between SDM and SFN? For DL mTRP, it is the other way around (SFN and other mTRP schemes cannot be switched dynamically)!

	LG
	Support.
Regarding the last bullet, if NACK occurs for SDM PUSCH due to fast deep fading or blockage, gNB dynamically configures SFN for retransmission with higher reliability. 

	Fujitsu
	Support

	CATT
	Support.

	NTT Docomo
	Support

	Lenovo
	Support

	NEC
	Support

	OPPO
	Support.

	Nokia/NSB
	Support FL’s proposal 1-6.

	ZTE
	For the first bullet, the switching can be indicated by the number of UL TCI-states as we explained in proposal 1-5.
For the second bullet, we fail to see the practical use case of this dynamic switching.

	IDC
	Support. 

	Xiaomi
	Support in principle

	Huawei, HiSilicon
	Support.
We think it is useful to support dynamic switching between SFN and SDM.  

	vivo
	Support. we fail to see the benefits of dynamic switch SFN/SDM. Besides, since signaling design of SFN/SDM is different, supporting such dynamic switch will lead to large spec efforts.

	MediaTek
	Support. 
Regarding dynamic switching between SDM scheme and SFN scheme, both SFN scheme and TDM scheme are for reliability enhancement. If dynamic switching between SDM scheme and TDM scheme is not supported, then we don’t see the need for supporting dynamic switching between SDM scheme and SFN scheme. 

	Apple
	We share similar view as QC

	Ericsson
	Support. We think it is useful to support dynamic switching between SFN and SDM, to maximize the power per layer per symbol, if needed.

	Sharp
	Support.

	Mod
	The proposal is not changed.
@Google suggested to use one SRS resource set with SFN transmission, but what we agreed is SFN scheme for PUSCH.
@ZTE: not sure it is good design to bundle the switching with Unified TCI framework.



Summary of Round 1 Discussion
In the discussion of Round 1, Google is not ok with the proposal since they prefer to use only one SRS resource set for SFN scheme, and ZTE proposed to use the number of indicated TCI state(s) to determine switching.
But the majority companies are ok with the proposal 1-6.
Proposal for Round 2 Discussion
For round 2 dicussion, the proposal 1-6 is not changed and I would like to check if ZTE and Google can be ok with the majority view.
FL Proposal 1-6: 
· Support DCI-based dynamic switching between SFN scheme of single-DCI based STxMP PUSCH and sTRP transmission
· The DCI field “SRS resource set indicator” is used to indicate the switching between SFN scheme and sTRP transmission. 
· Study whether to support DCI-based dynamic switching between SFN scheme and SDM scheme of single-DCI based STxMP PUSCH transmission. 
Companies’ views: 
	Company Name
	Comments

	Mod
	@Google and ZTE: please check if you can be ok with the majority view.

	Spreadtrum
	Support the fist bullet.
For the second bullet, support only RRC-based switching, since SFN and SDM schemes target different use cases, i.e. SDM scheme for throughput enhancement and SFN scheme for reliability.


	CATT
	Fine with the current proposal.

	NTT Docomo
	Support 

	LG
	We explained use case for dynamic switching between SDM and SFN in round 1 discussion but we heard no negative comment on that use case. 

	OPPO
	Support. Share similar view with companies, it is useful to support dynamic switching between SFN and SDM.

	Sharp
	Support the proposal.

	Samsung
	Support

	Huawei, HiSilicon
	Support

	Lenovo
	Support

	NEC
	Support

	ZTE
	We can compromise if majority prefers SFN/STRP dynamic switching.

	
	



Issue#7 Switching between SDM/SFN and Rel-17 TDM scheme 
Summary
We had the following agreement on switching between SDM and Rel-17 mTRP PUSCH TDM scheme:
	Agreement
For the switching between SDM scheme of single-DCI based STxMP PUSCH and Rel-17 mTRP PUSCH TDM scheme, Alt2 is supported. FFS: Whether Alt1 is supported in addition to Alt2.
· Alt1: Support dynamic switching between SDM scheme of single-DCI based STxMP PUSCH and Rel-17 mTRP PUSCH TDM scheme
· FFS: how to support dynamic switching, e.g., using the indicated PUSCH repetition number
· Note: It is up to gNB implementation to configure SDM scheme of single-DCI based STxMP PUSCH or Rel-17 mTRP PUSCH TDM scheme or both of them in RRC. Dynamic switching between them is only when both schemes are configured in RRC.
· Alt2: Support RRC-based switching between SDM scheme of single-DCI based STxMP PUSCH and Rel-17 mTRP PUSCH TDM scheme


One FFS is whether to support dynamic switching between SDM and Rel-17 TDM additionally. Furthermore, it was agreed to support SFN scheme and we also need to determine whether dynamic switching between SFN scheme and Rel-17 TDM is supported or not. Regarding these issues, companies provided the following proposals:
· Qualcomm: Proposal 5: For switching between SDM scheme of single-DCI based STxMP PUSCH and Rel-17 mTRP PUSCH TDM scheme, do not support Alt1 (the already agreed Alt2 based on RRC is enough).
· LG: Proposal 3: Support dynamic switching between SDM/SFN STxMP scheme and Rel-17 TDM repetition based on repetition number.
· Fraunhofer IIS/HHI: Proposal 2: Support only RRC-based configuration/switching of MTRP-PUSCH schemes. Dynamic switching between MTRP schemes is not supported.
· OPPO: Proposal 12: Support RRC-based switching between SFN scheme of single-DCI based STxMP PUSCH transmission and Rel-17 mTRP PUSCH TDM scheme.
· Xiaomi: Proposal 18:For the switching between STxMP schemes in Rel-18 and TDM scheme in Rel-17，support only RRC-based switching.
· Spreadtrum: Only support Alt2, RRC-based switching between SDM scheme of single-DCI based STxMP PUSCH and Rel-17 mTRP PUSCH TDM scheme.
· CATT: For the switching between SDM scheme of single-DCI based STxMP PUSCH and Rel-17 mTRP PUSCH TDM scheme, Alt1 is supported in addition to Alt2
· Fujitsu: Proposal 4	The dynamic switching between the SDM scheme and the MTRP PUSCH scheme is supported. Proposal 5	The dynamic switching among the SFN scheme, the STRP PUSCH scheme, and the MTRP PUSCH scheme should be supported
· vivo: Proposal 12:	Alt 2 is preferred, that is, support RRC-based switching between SDM scheme of single-DCI based STxMP PUSCH and Rel-17 MTRP PUSCH TDM scheme.
· ZTE: Proposal 6: Do not support dynamic switching between Rel-18 SDM STxMP PUSCH scheme and Rel-17 MTRP PUSCH TDM scheme.
· Huawei/HiSilicon: Proposal 5: Support only RRC-based switching between SDM scheme of single-DCI based STxMP PUSCH and Rel-17 mTRP PUSCH TDM scheme.
· Ericsson: Do not support dynamic switching between SDM STxMP and Rel-17 mTRP PUSCH repetition.
· NEC: Proposal 6: Support to extend SRS resource set indicator in DCI to dynamically switch between SDM scheme of single-DCI based STxMP PUSCH and Rel-17 mTRP PUSCH TDM scheme.
· MediaTek: Proposal 4: For S-DCI based PUSCH STxMP, support RRC-based semi-static switching among SFN scheme, SDM scheme and TDM repetition.

FL comments: Here are the summary of companies’ views on this issue:
· Alt1: RRC-based switching between SDM/SFN and Rel-17 mTRP PUSCH TDM
· Support: Qualcomm, Fraunhofer IIS/HHI, OPPO, Xiaomi, Spreadtrum, vivo, ZTE, Huawei/HiSilicon, MediaTek, 
· Alt2: DCI-based dynamic switching between SDM/SFN and Rel-17 mTRP PUSCH TDM
· Support: LG, CATT, NEC, 
Proposal for Round 1 Discussion
Consider part of this issue was discussed in previous meeting and still much more companies do not support dynamic switching. FL propose to conclude that only RRC-based switch is supported here.
FL Proposal 1-7: 
· For the switching between SDM scheme of single-DCI based STxMP PUSCH and Rel-17 mTRP PUSCH TDM scheme, only RRC-based switching is supported
· For the switching between SFN scheme of single-DCI based STxMP PUSCH and Rel-17 mTRP PUSCH TDM scheme, only RRC-based switching is supported.

Companies’ views: 
	Company Name
	Comments

	Google
	Support

	QC
	Support

	LG
	Not support for the first bullet.
If SDM to TDM dynamic switching is possible, it would reduce latency for URLLC transmission when URLLC TB arrives in UL buffer.
Also, in Rel-16, dynamic switching between MTRP SDM PDSCH and TDM PDSCH is supported so it make sense to support at least the same level of flexibility in Rel-18 UL.

	Fujitsu
	We prefer dynamic switching for both cases. However, if it is supported by majority, we can also live with this.

	CATT
	Do not support. In our view, dynamic switching should be supported to provide scheduling flexibility for gNB.
With two SRS resource sets are supported, two SRI fields and/or two TPMI fields are included in both TDM and SDM scheme, which facilitates dynamic switching between these two schemes. The restriction regarding only using RRC signaling is not quite reasonable.

	NTT Docomo
	Support

	Lenovo
	Do not support the first case. Dynamic switching between SDM and TDM based scheme should supported as that for Rel-16 PDSCH MTRP schemes.

	OPPO
	Support.

	Nokia/NSB
	In general, Rel-18 should target to support similar level dynamic switching between Rel-18 UL SDM STxMP and Rel-17 TDM as in Rel-16 between DL M-TRP and single TRP.  

	ZTE
	OK.
It should be note that RRC-based switching is the baseline anyways, this proposal should be a conclusion at most.

	IDC
	Do not support. We prefer dynamic switching. 

	Xiaomi
	Support

	[bookmark: _Hlk119339668]Huawei, HiSilicon
	Support. 

	vivo
	Support

	MediaTek
	Do not support. We prefer to have dynamic switching between SDM scheme and TDM scheme as Rel-16 PDSCH MTRP schemes. 

	Apple
	Support

	Ericsson
	Support

	Sharp
	Not support. Dynamic switching should be supported.

	Mod
	The proposal is not changed.

But the views diverged.  LG, CATT, Nokia/NSB, IDC and Sharp prefer to support dynamic switch between SDM and TDM.


Summary of Round 1 Discussion
From the comments in round 1 discussion, we have the following views:
· Do not support the proposal because want to support dynamic switch: LG, CATT, Lenovo, Nokia/NSB, IDC, MediaTek, Sharp (7)
· Support the proposal: Google, QC, Fujitsu (ok with majority view), NTT DOCOMO, OPPO, ZTE, Xiaomi, Huawei/HiSilicon, vivo, Apple, Ericsson (11)

More companies (11) support or are ok with only RRC-based switch and 7 companies want to support dynamic switch between SDM/SFN and rel-17 TDM scheme. 
Proposal for Round 2 Discussion
Given the diverged views, it seems we cannot reach consensus to supporting dynamic switch between SDM/SFN and Rel-17 TDM scheme. FL propose to make a conclusion on this issue:
Updated FL Proposal on Conclusion 1-7: 
· There is no consensus to support dynamic switching between SDM scheme of single-DCI based STxMP PUSCH and Rel-17 mTRP PUSCH TDM scheme.
· There is no consensus to support dynamic switching between SFN scheme of single-DCI based STxMP PUSCH and Rel-17 mTRP PUSCH TDM scheme.

Companies’ views: 
	Company Name
	Comments

	Spreadtrum
	Support the conclusion.

	CATT
	Do not support. We prefer to support dynamic switching as stated in the discussion of last round. As the number of supporters for the dynamic switching is increasing, it would be better if more rounds of discussion are carried out and make the conclusion later. Considering the matter of time, postpone such a conclusion of not supporting dynamic switching is also acceptable.

	NTT Docomo
	Support 

	LG
	No support. we wonder why Rel-18 feature support less flexibility to switch SDM and TDM transmission scheme than Rel-16. If dynamic switching is not supported, service switching between eMBB and URLLC cannot be supported in dynamic manner.

	OPPO
	Support the conclusion.

	Sharp
	Not support. We should keep the flexibility as Rel-16.

	Huawei, HiSilicon
	Support the conclusion

	Lenovo
	We also thin Rel-16 flexibility should be kept with unified TCI framework.

	ZTE
	Support this conclusion if this clarification is needed.

	
	



Issue#8 2 CWs for SDM scheme
Summary
The following 5 companies provided the evaluation results for 2CW:
	· ZTE provided the following SLS results for 2 CWs vs 1 CW:
Table 1  UPT performance of 1 CW v.s. 2 CWs in case of SDM scheme based STxMP PUSCH transmission
	RU
	Transmission Scheme
	Mean UE
	5%-ile UE
	50%-ile UE
	95%-ile UE

	~ 15%
	Single panel with panel selection
	430.64
	187.05
	497.44
	524.71

	
	1 CW SDM STxMP
	474.71
10.2% (↑)
	174.64
-6.6% (↓)
	493.72
-0.7% (↓)
	895.34
70.6% (↑)

	
	2 CWs SDM STxMP
	494.11
14.7% (↑)
	191.32
2.3% (↑)
	512.59
3.0% (↑)
	895.50
70.7% (↑)

	

	~ 30%
	Single panel with panel selection
	357.51
	111.00
	379.38
	524.71

	
	1 CW SDM STxMP
	387.08
8.3% (↑)
	108.57
-2.2% (↓)
	382.65
0.9% (↑)
	790.22
50.6% (↑)

	
	2 CWs SDM STxMP
	406.76
13.8% (↑)
	119.03
7.2% (↑)
	404.74
6.7% (↑)
	808.84
54.2% (↑)

	

	~ 50%

	Single panel with panel selection
	262.11
	60.14
	234.78
	524.57

	
	1 CW SDM STxMP
	273.48
4.3% (↑)
	57.96
-3.6% (↓)
	237.31
1.1% (↑)
	539.37
2.8% (↑)

	
	2 CWs SDM STxMP
	290.84
11.0% (↑)
	68.25
13.5% (↑)
	253.33
7.9% (↑)
	591.31
12.7% (↑)

	

	~ 80%


	Single panel with panel selection
	121.06
	20.09
	72.99
	416.95

	
	1 CW SDM STxMP
	118.43
-2.2% (↓)
	19.79
-1.5% (↓)
	68.25
-6.5% (↓)
	408.14
-2.1% (↓)

	
	2 CWs SDM STxMP
	128.21
5.9% (↑)
	20.96
4.3% (↑)
	75.25
3.1% (↑)
	422.26
1.3% (↑)
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Figure 2  MCS level gap between two panels when 2 CWs SDM based STxMP PUSCH transmission

	Ericsson:
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Mean and cell-edge user throughput with STxMP for the InH scenario, one and two CWs, and with joint power control over the UE panels.
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[bookmark: _Ref118722551]Figure 2	Mean and cell-edge user throughput with STxMP for the InH scenario, one and two CWs, and with separate power control per UE panel.

	· Lenovo provided the throughput comparison between 2 CWs vs 1 CW and observed 2 CW outperforms 1 CW in medium and high SNR region
[image: ]

	· MediaTek provided the CDF of MCS level gap between two panels and suggested that the benefit of 2 CWs could be quite marginal
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CDF of MCS level gap between two codewords in SDM scheme under DU scenarios with different loading

	· NTT DOCOMO compared the 2 CW vs 1 CW in terms of system throughput and observed that 2 CWs outperforms both 1 CW SDM and single panel TX in both low and high RU cases.
Table I. Throughput performance of STxMP PUSCH SDM scheme
	RU
	(Mbps)　
	Single panel Tx
	SDM scheme (1CW)
	SDM scheme
(2CW)

	20%
	Avg. UPT
	251.02

	266.19
6.04% (↑)
	272.07
8.39% (↑)

	
	5% UPT
	81.84

	90.69
10.81% (↑)
	95.33
16.48% (↑)

	50%
	Avg. UPT
	193.95

	198.42
2.31% (↑)
	209.62
8.08% (↑)

	
	5% UPT
	46.80

	43.24
-7.60% (↓)
	58.97
26.01% (↑)





Regarding whether to support 2CWs in SDM scheme, the contributions provided the following views:
· Alt1: Support 2 CWs for SDM scheme
· Support: NTT DOCOMO, Sony, Xiaomi, Lenovo, CATT, ZTE, InterDigital, 
· Alt2: Do not support 2 CWs for SDM scheme
· Support:  Samsung, Apple, OPPO, Spreadtrum, Panasonic, vivo, Ericsson, MediaTek
FL note: The views on 2 CWs for SDM are still quite similar to previous meeting, which quite diverge. The evaluation results provided in tdocs do show the gain of 2 CW but companies are concerned about the specification effort and complexity, and also possible marginal gain. 
Proposal for Round 1 Discussion
Regarding the issue of 2 CWs, please provide your views if you have not or update your views. The views shown in tdocs are also listed under each Alt.
FL Proposal 1-8: Regarding 2 CWs for SDM scheme, down-select one from the following:
· Alt1: Support 2 CWs for SDM scheme
· Support: NTT DOCOMO, Sony, Xiaomi, Lenovo, CATT, ZTE, InterDigital
· Alt2: Do not support 2 CWs for SDM scheme
· Support:  Samsung, Apple, OPPO, Spreadtrum, Panasonic, vivo, Ericsson, MediaTek, Huawei/HiSilicon

Companies’ views: 
	Company 
	Comments

	Google
	2 CW was agreed in 8Tx based on legacy CW-to-layer mapping. It seems we do not need to discuss this, as 2 CW cannot be supported for STxMP which only supports up to 4 layers.

	QC
	Support Alt2.

	LG
	Support Alt2.

	CATT
	Support Alt1.

	NTT Docomo
	Support Alt.1.

	Lenovo
	Support Alt1.

	OPPO
	Support Alt2.

	Nokia/NSB
	Support Alt2.

	ZTE
	Support Alt 1.

	IDC
	Support Alt1. 

	Xiaomi
	Support Alt.1

	Huawei, HiSilicon
	Support Alt 2.

	Samsung
	Support Alt 2. 

	vivo
	Support Alt2

	MediaTek
	Support Alt2

	Apple
	Support Alt2

	Ericsson
	Support Alt2.

	Sharp
	Support Alt2.


Summary of Round 1 Discussion
From the round 1 comments, we have the following situation:
· Support 2CW: CATT, NTT DOCOMO, ZTE, Lenovo, IDC, Xiaomi (6)
· Not support 2CW: Google, QC, LG, OPPO, Nokia/NSB, Huawei/HiSilicon, Samsung, MediaTek, Apple, Ericsson, Sharp (11)

This issue has been discussed for couple of meeting and the situation does not change much. Still more companies are not ok to support 2 CW in SDM scheme.
Proposal for Round 2 Discussion
FL propose to make a conclusion to close this issue:
FL Proposal for Conclusion 1-8: There is no consensus to support 2 CWs for SDM scheme of single-DCI based STxMP PUSCH.

Companies’ views: 
	Company 
	Comments

	Intel
	We are OK with the conclusion.

	Spreadtrum
	Support the conclusion

	CATT
	Not support the conclusion. In our view, channel qualities of two panels may have a large difference, and it is hard to determine a proper MCS level if single CW is adopted. We prefer to introduce two CWs for up to four layers within the current STxMP scope.


	QC
	Ok with the conclusion. 

	NTT Docomo
	Similar view with CATT. We think there is some benefit to support 2CW. Considering that 2CW is also supported in 8Tx, the enhancements in 8Tx can be reused so that the specification impact may not be large.

	OPPO
	Fine with the conclusion.

	Sharp
	Fine with the conclusion.

	Samsung
	Fine with the conclusion

	Huawei, HiSilicon
	OK with the conclusion

	Lenovo
	We agree with CATT and DOCOMO. 2CW can provide benefit compared with single CW.


Additional Layer Combinations for SDM scheme
(void)
(void)
(void)
Proposal for Round 2 Discussion
Whether to support layer combinations {1+3} and {3+1} additionally for SDM is FFS. In the tdocs, we have the following views on this issue:
· Support {1+3} and {3+1}: ZTE, Xiaomi, Intel, 
· Do not support {1+3} and {3+1}: Huawei/HiSilicon, vivo, CATT, Panasonic, Spreadtrum, OPPO, CMCC(if 2CW are not supported), MediaTek, Ericsson, 

This issue has been discussed for couple of meeting and still majority companies are not ok to support them. FL propose to conclude there is no consensus.
FL Proposal on Conclusion 1-9: There is no consensus to support layer combinations {1+3} and {3+1} in SDM scheme of single-DCI based STxMP PUSCH.
 
Companies’ views: 
	Company 
	Comments

	Intel
	Layer combinations should be decided before we discuss proposal 1-3 for PTRS-DMRS association.

	Spreadtrum
	Support the conclusion

	CATT
	Fine with the conclusion.

	QC
	Ok with the conclusion.

	NTT Docomo
	Support

	OPPO
	Fine with the conclusion.

	Sharp
	Fine with the conclusion.

	Samsung
	Fine with the conclusion

	Huawei, HiSilicon
	OK with the conclusion

	ZTE
	Fine with the conclusion.

	
	


 Other Issues of single-DCI based STxMP PUSCH
If you think there are other issues that shall be discussed for single-DCI based STxMP PUSCH, please input below
	Company Name
	Comments

	QC
	PTRS-DMRS association for SFN scheme requires some discussions as well.  

	Huawei, HiSilicon
	We think it is important to discuss DFT-s-OFDM support for both sDCI and mDCI STxMP PUSCH where a single layer per panel can be transmitted 



(void)
(void)
(void)
 Proposal for Round 2 Discussion
Huawei/HiSilicon proposed to consider the DFT-s-OFDM for STxMP transmission in round 1. As in the tdoc of Huawei/HiSilicon, they proposed to support 2-layer PUSCH transmission with transform precoding enabled for STXMP PUSCH, where each panel transmit one layer. However, in the tdoc, vivo proposed that SDM scheme is only applicable to CP-OFDM, not DFT-s-OFDM, but SFN scheme can be supported for DFT-s-OFDM.
Qualcomm proposed to discuss the issue of PTRS of SFN scheme. In their tdoc, they proposed to configure max 2 PTRS ports for SFN scheme and the method to determine the actual number of PTRS and PTRS-DMRS association.
FL Proposal 2-10a: 
· For SDM scheme of single-DCI based STxMP PUSCH, study whether 2-layer SDM can be applied to DFT-s-OFDM where each panel sending one layer.
· SFN scheme of single-DCI based STxMP PUSCH can be DFT-s-OFDM additionally.
. Companies’ views on 2-10a: 
	Company 
	Comments

	Intel
	We are OK to study.

	CATT
	Partially support. Generally, DFT-s-OFDM is used for single layer transmission. It will have significant number of modifications on supporting DFT-s-OFDM in SDM scheme. Still, we are fine with the second bullet if DFT-s-OFDM is used for single layer SFN scheme.

	QC
	Ok.

	NTT Docomo
	Support 

	Sharp
	OK

	Samsung
	We don’t support this proposal. Considering work load and main motivation of DFT-s-OFDM, we prefer to support STxMP for only CP-OFDM.

	ZTE
	Fine to study.

	
	

	Huawei, HiSilicon
	We think DFT-s-OFDM should be supported for both SDM and SFN. 
@CATT, @Samsung: We don’t see any particular work load to support DFT-s-OFDM in SDM case if only one layer is transmitted per panel. For STxMP, a typical implementation is that each panel has an independent RF chain and a PA. At least with such an architecture, for UL transmission from each panel, the transmission of only 1 layer can ensure that the PAPR is still low and the coverage gain can be achieved.




FL Proposal 2-10b: For SFN scheme of single-DCI based STxMP PUSCH:
· Study whether to configure maxNrofPorts=2.
· Study if maxNrofPorts=2 is configured, how to determine the actual number of PTRS ports and how to determine the PTRS-DMRS association for both CB-based and NCB-based.

Companies’ views on 2-10b: 
	Company 
	Comments

	Intel
	We are OK to study.

	CATT
	Yes in principle. In SFN scheme, how to transmit PTRS should be discussed. We prefer to add one more bullet for study as follows:
FL Proposal 2-10b: For SFN scheme of single-DCI based STxMP PUSCH:
· Study whether to configure maxNrofPorts=2.
· Study if maxNrofPorts=2 is configured, how to determine the actual number of PTRS ports and how to determine the PTRS-DMRS association for both CB-based and NCB-based.
· Study whether the PTRS port(s) is transmitted in SFN manner or in non-SFN manner.



	QC
	For the first bullet, given that maxNrofPorts=2 is already supported for sTRP, do we need to study it?
Also, we think PTRS should be SFN as well (by definition), but good to clarify that.  

	NTT Docomo
	Support 

	OPPO
	Fine to further study.

	Sharp
	OK

	Samsung
	Okay to study

	Huawei, HiSilicon
	OK with the study

	ZTE
	Fine to study.

	
	




Multi-DCI based STxMP PUSCH
Issue #1: SRS resource set configuration and TPMI/SRI Indication
Summary
We reached the agreement to support multi-DCI based STxMP PUSCH+PUSCH and some decision on SRS resource set configuration and TPMI/SRI indication:
	Agreement
Support STxMP PUSCH+PUSCH transmission in multi-DCI based system in Rel-18. 
· Two independent PUSCHs associated with different TRPs can be transmitted by a UE simultaneously in same active BWP. 
· The total number of layers of these two PUSCHs is up to 4.
· FFS: whether the number of layers of each of these two PUSCHs is up to 2.
Agreement
Regarding the TPMI/SRI indication for multi-DCI based STxMP PUSCH+PUSCH:
· Configure two SRS resource sets for CB or NCB.
· FFS: Whether/how to associate coresetPoolIndex with SRS resource set implicitly or explicitly.
· FFS: the maximal number of configured/indicated SRS resources in each set for NCB/CB
· FFS: the maximal number of SRS ports in each set for CB.
· FFS: Separate codebooks and separate maxRanks are configured for different SRS resource sets.
· For type 1 CG-PUSCH (if supported), FFS how to associate the PUSCH with one TRP
· e.g., configure a coresetPoolIndex value in a type 1 CG-PUSCH
· e.g., use a single CG to configure two type 1 CG PUSCHs for STxMP PUSCH+PUSCH




On the issue of whether/how to associate coresetPoolIndex with SRS resource set, companies provided the following views in the tdocs:
· Alt1: one SRS resource set (e.g., the first one, with lower set ID ) is associated with coresetPoolIndex 0 and the other SRS resource set is associated with coresetPoolIndex 1.
· Support: Huawei/HiSilicon, vivo, Google, Panasonic, Spreadtrum, OPPO, NTT DOCOMO, Qualcomm, NEC
· Alt2: coresetPoolIndex value is configured in SRS resource set
· Support: CATT
· Alt3: For DG-PUSCH and Type 2 CG-PUSCH, the association between SRS resource set and coresetPoolIndex is implicitly through the scheduling DCI and for Type 1 CG-PUSCH, coresetPoolIndex is configured in CG configuration
· Support: Nokia/NSB.
· Alt4: each SRS resource set is associated with a TCI state
· Support: Ericsson, 
· Alt5: no need to indicate the association between SRS resource set and coresetPoolIndex
· Support: ZTE
· Alt6: explicit indication of one SRS resource set in DCI.

Companies also explained that the interpretation of the SRI/TPMI field in DCI is based on the SRS resource set associate with the same coresetPoolIndex. Companies also provided proposals on the issue of how to determine the association between the PUSCH and the TRP/coresetPoolIndex. Companies proposed to include an coresetPoolIndex in Type 1 CG-PUSCH RRC configuration. 
FL comments: It looks like we do need specify the association between one SRS resource set and the TRP/coresetPoolIndex. Think an example, DCI 0_1 schedules a PUSCH and this DCI 0_1 indicates the SRI and TPMI. The system and UE need to know clearly that which SRS resource set these indicated SRI and TPMI correspond to. For that, both Alt1 and Alt2 can work. Re Alt3, it seems the scheduling DCI can not provide such information for SRS resource set. Re Alt4: using the TCI state to determine the association would work only when the SRS resource set is configured to follow the indicated TCI state.  Re Alt5: as my understanding, some kind of association is needed for the UE to determine which SRS resource set the indicated SRI/TPMI corresponds. Re Alt6, my understanding its intention is to reuse the SRS resource set indicator. 

On the maximum number of SRS resources configured in each set for CB, companies provided the following views in tdocs:
· Alt1: 2
· Support: Huawei/HiSilicon
· Alt2: {1, 2, 4} per UE capability
· Support: vivo
· Alt3: do not introduce additional restriction on maximum number of SRS resources on top of legacy specification/UE capability
· Support: Google, CMCC
· Alt4:  1 if full power mode 2 is not configured. FFS on the case of full power mode 2
· Support: ZTE
· Alt5: 4
· Support: CATT
· Alt6: reported by UE capability for two different cases: (1) PUSCH with no overlapping in time with other PUSCH. (2) PUSCH with overlapping in time domain with other PUSCH.
· Support: Qualcomm (also same number of SRS resources in two sets)

On the maximum number of SRS resources configured in each set for NCB, companies provided the following views in tdocs:
· Alt1: 2
· Support: Huawei/HiSilicon, OPPO
· Alt2: {1, 2, 4} per UE capability
· Support: vivo
· Alt3: do not introduce additional restriction on maximum number of SRS resources on top of legacy specification
· Support: Google.
· Alt4:  4
· Support: ZTE, CATT
· Alt5: reported by UE capability for two different cases: (1) PUSCH with no overlapping in time with other PUSCH. (2) PUSCH with overlapping in time domain with other PUSCH.
· Support: Qualcomm (also same number of SRS resources in two sets)

On the maximum number of SRS ports in each set for CB, companies provided the following views:
· Alt1: 2
· Support: Huawei/HiSilicon, Google, OPPO
· Alt2: UE capability
· Support: vivo (1,2 or 4), Spreadtrum, Qualcomm (consider two cases),
· Alt2: 4
· Support: ZTE

FL comments: It looks like these three issues are more about the UE capability. UE can report the maximal number of SRS resource in SRS resource sets. Since these two SRS resource sets are for new function STxMP PUSCH+PUSCH, it is worthwhile to study whether the legacy UE capability can be reused, and whether the UE can reports different UE capability for different panel and for different transmission cases: PUSCH facing time-domain overlapping or no time-domain overlapping. Please note the legacy UE capability report is for PUSCH with no time-domain overlapping. 

On the configuration of codebook and maxRank, companies provided the following views:
· Alt1: configure separate codebook and maxRank for different SRS resource set
· Support: Huawei/HiSilicon, CATT, Panasonic, Spreadtrum, CMCC, LG (also separate full power mode), Nokia/NSB,  
· Alt2: no separate codebook or maxRank
· Support: Qualcomm, 
ZTE also explained that maxRank can be 4 but the indicated number of layer for PUSCH <=2.
FL comments: per FL understanding, companies supporting separate codebook intends to support separate codebook subset configuration for CB PUSCH but they are ok with configuring same CB or NCB for both panels. Regarding the maxRank, the argument is that PUSCHs are separately and independently transmitted from different panels and panels might have different capability.
On the number of layers on PUSCH in STxMP PUSCH+PUSCH, companies provided the following views in tdocs:
· Alt1: up to 2 layers can be indicated per PUSCH
· Support: Huawei/HiSilicon, InterDigital, ZTE, Google, CMCC, Ericsson
FL comments: It looks like the intention is to restrict the number of layers of PUSCH to be 2 when two PUSCHs are overlapped in time domain. Per FL understanding, if PUSCH is not overlapped in time domain with other PUSCH, the number of layers can be larger if the UE capability supports it. 
Proposal for Round 1 Discussion
FL Proposal 2-1a: For STxMP PUSCH+PUSCH transmission:
· Support to associate each SRS resource set for CB/NCB with one coresetPoolIndex value and down-select one from the following alts:
· Alt1: The first SRS resource set is associated with coresetPoolIndex value 0 and the other SRS resource set is associated with coresetPoolIndex value 1
· FFS: Which is the first SRS resource set, e.g., the set with lower set ID.
· Alt2: Each SRS resource set is configured with one corsetPoolIndex value
· Alt3: through the TCI state configured to the SRS resource set. Note: the SRS resource set is configured to follow the DCI indicated TCI state.
· Alt4: The scheduling DCI explicitly indicate one SRS resource set.
· Regarding how to interpret the SRI/TPMI field:
· For DG-PUSCH, the indicated SRI/TPMI field corresponds to the SRS resource set associated with same coresetPoolIndex value of the scheduling DCI format 0_1 or 0_2
· For Type 2 CG-PUSCH, the indicated SRI/TPMI field corresponds to the SRS resource set associated with same coresetPoolIndex value of the activation DCI 
· For Type 1 CG-PUSCH, one coresetPoolIndex value is configured in RRC in ConfiguredGrantConfig and SRI/TPMI correspond to the SRS resource set that is associated with same coresetPoolIndex value. 
Companies’ views on 2-1a: 
	Company 
	Comments

	Google
	Support Alt1. For Type1 CG-PUSCH, we think the gNB can configure SRS resource set index instead of coresetPoolIndex by RRC.

	QC
	Support Alt1. For the FFS of Alt1, we can simply use Rel-17 (first SRS resource set is the one with lower ID).

	LG
	Support Alt1. 

	Fujitsu
	Support and prefer Alt1.

	CATT 
	Support alt2. 

	NEC
	Support Alt 1

	OPPO
	Support Alt1.

	Nokia/NSB
	Support Alt.1. 
Ok with the second bullet. 

	ZTE
	Support Alt 1.

	Huawei, HiSilicon
	OK with the proposal and support Alt.1.

	Ericsson
	Do not support to associate with CORESETPoolIndex. Alt3 and alt4 do not require that.

	Samsung
	We are fine with relation between coresetPoolIndex and type 2 CG PUSCH or type 1 CG PUSCH but we don’t support CG+CG PUSCH (please check issue#2). 

	Sharp
	Support Alt 1.

	Mod
	Ericsson does not support to associate with CORESETPoolIndex with SRS resource set, so the text in 1st main bullet is updated accordingly. 
@Samsung, we have agreed CG + DG. Here the proposal is for each PUSCH, not the combination.



FL Proposal 2-1b: For STxMP PUSCH+PUSCH transmission:
· The maximum number of SRS resources in each set for CB or NCB for STxMP PUSCH+PUSCH transmission is reported in UE capability.
· Example values: 1, 2, 4
· The maximum number of SRS resource port in each set for CB for STxMP PUSCH+PUSCH transmission is reported in UE capability.
· Example values: 1, 2, 4
· FFS: whether legacy UE capability is sufficient and no need to introduce additional restriction for STxMP PUSCH+PUSCH.
· FFS: whether such UE capability is reported per panel.
· FFS: whether the UE shall report the UE capability for different cases: case 1: PUSCH without time-domain overlapping with another PUSCH, case 2: PUSCH with time-domain overlapping with another PUSCH.
Companies’ views on 2-1b: 
	Company 
	Comments

	Google
	We suggest adding a bracket for 4 at current stage. At least 4-port SRS should not be a candidate value.

	QC
	For FFS on granularity of UE capability, we suggest to either remove it or also add other candidates such as per FS, per FSPC. In legacy, these types of UE capabilities are reported per FSPC. It is ok to discuss the granularity in UE capability session later.
Also, we think the last FFS is needed, but it is ok to discuss the details in UE capability session later. 

	CATT
	We are fine with the proposal.

	OPPO
	OK with the proposal.

	Nokia/NSB
	Support FL’s proposal. 

	ZTE
	Support.

	Huawei, HiSilicon
	Not support.

First bullet: 

Regarding the current number of SRS resources per set, the following is supported:

· CB with ul-FullPowerTransmission is Not set to 'fullpowerMode2':  the maximum number of configured SRS resources is 2.
· CB with ul-FullPowerTransmission is set to 'fullpowerMode2': subject to UE capability, a maximum of 2 or 4 SRS resources are supported in an SRS resource set.
· NCB: The maximum number of SRS resources per SRS resource set is 4

At least for the CB case with ul-FullPowerTransmission not set to 'fullpowerMode2', the maximum number of resources per set is 2. So, supporting 4 SRS resources per set at least for CB does not seem required. 

Also, for NCB, given that the supported max layers per panel is 2, supporting 4 SRS resources (4 ports) per panel seem not required. Finally, UEs that are currently supported have the maximum of 4 ports, so 4 SRS resources (4 ports) per panel seem impractical.

Second bullet: 

Four ports per SRS resource for CB is excessive as 1) the maximum layers per panel that is agreed is only 2. So, a 2 port SRS resource seems sufficient; 2) 4 port SRS resource for each panel requires an 8 port UE that is only being developed in Rel-18. 

We think this proposal can be revisited when the maximum number of supported layers per panel is finalized. 

	Mod
	It looks like the discussion in this proposal is more and more about the UE capability, which we might not discuss at current stage. For that, I suggest to close the discussion on this proposal for this meeting. 



FL Proposal 2-1c: For STxMP PUSCH+PUSCH transmission:
· Both SRS resource sets are configured with same PUSCH transmission scheme: codebook based or non-codebook based PUSCH transmission.
· FFS: For CB PUSCH, separate codebook subsets can be configured to different SRS resource sets.
· For a PUSCH is overlapped with another PUSCH in time domain, the indicated number of layers is up to 2.
· FFS: Separate maxRank1 and maxRank2 can be configured to different SRS resource sets for CB PUSCH. 
Companies’ views on 2-1c: 
	Company 
	Comments

	Google
	We think other than the following bullet, others are not quite necessary.
· For a PUSCH is overlapped with another PUSCH in time domain, the indicated number of layers is up to 2.


	QC
	Do not support the second and fourth bullets. Please see the discussions on issue 1#. In addition, there is no DCI saving for multi-DCI, e.g., even if maxRank1>maxRank2, the DCI size has to be aligned across the two coresetPoolIndex values. 

	CATT
	Do not support the proposal. It is not necessary to restrict that both SRS resource sets have the same scheme. The following discussion can be FFS.

	NTT Docomo
	Support 

	Lenovo
	Support the proposal.

	OPPO
	The second bullet can be FFS.

	Nokia/NSB
	We are agree with the first bullet. However, it remains unclear for us, why third and fourth main bullets need to capture under this proposal. Therefore, we do not agree with the third and fourth main bullet.

	ZTE
	Support.
@QC, we don’t think DCI size alignment is the issue of the second and fourth bullets. According to the current specification, padding bits can be added to guarantee the size alignment across two DCIs.

	QC (2)
	@ZTE: We are not aware of any padding bits across coresetPoolIndex in the current spec. Can you please point to the spec language that can address this?
Even if such padding is added, this means that configuring a smaller maxRank for one SRS resource set does not result in DCI overhead reduction. Hence, what is the motivation of such separate RRC configuration?

	Xiaomi
	Support the proposal in principle

	Huawei, HiSilicon
	First bullet: OK

Second bullet: We are OK only as an FFS. We think there was an ambiguity in the FFS of the agreement in the last meeting that needs to be rectified:

	Agreement
Regarding the TPMI/SRI indication for multi-DCI based STxMP PUSCH+PUSCH:
· Configure two SRS resource sets for CB or NCB.
· FFS: Whether/how to associate coresetPoolIndex with SRS resource set implicitly or explicitly.
· FFS: the maximal number of configured/indicated SRS resources in each set for NCB/CB
· FFS: the maximal number of SRS ports in each set for CB.
· FFS: Separate codebooks and separate maxRanks are configured for different SRS resource sets.
· For type 1 CG-PUSCH (if supported), FFS how to associate the PUSCH with one TRP
· e.g., configure a coresetPoolIndex value in a type 1 CG-PUSCH
· e.g., use a single CG to configure two type 1 CG PUSCHs for STxMP PUSCH+PUSCH



We assume some companies took “separate codebook” as “separate codebook subsets” while others meant “separate indicated TPMIs”. 

Third bullet: We don’t think this should only be limited to the overlapped PUSCHs in time domain. We have already agreed that the total number of layers for PUSCH+PUSCH STxMP is 4 and there is an FFS whether the number of layers of each of these two PUSCHs is up to 2 (These are irrespective to whether or not the two PUSCHs are overlapped in time). We think we just need to agree to the FFS of the last meeting agreement.
	Agreement 
Support STxMP PUSCH+PUSCH transmission in multi-DCI based system in Rel-18. 
· Two independent PUSCHs associated with different TRPs can be transmitted by a UE simultaneously in same active BWP. 
· The total number of layers of these two PUSCHs is up to 4.
· FFS: whether the number of layers of each of these two PUSCHs is up to 2.




Fourth bullet: OK.
So, we suggest the following modification:
FL Proposal 2-1c: (modified) For STxMP PUSCH+PUSCH transmission:
· Both SRS resource sets are configured with same PUSCH transmission scheme: codebook based or non-codebook based PUSCH transmission.
· FFS: For CB PUSCH, separate codebook subsets can be configured to different SRS resource sets.
· For a PUSCH is overlapped with another PUSCH in time domain, the indicated number of layers is up to 2.
· Separate maxRank1 and maxRank2 can be configured to different SRS resource sets for CB PUSCH.

 


	ZTE2
	@QC, thank you for the follow-up. Basically, my previous intention is that padding bits for DCI size alignment can be used to address this issue, if any. Technically, DCI size alignment aims to alleviate the monitoring of PDCCH in legacy, whether this is required for MDCI MTRP should be further assessed. Regarding  your question “what is the motivation of such separate RRC configuration?”, at least for the fourth bullet, different maximum ranks among two SRS resource sets depends on the asymmetric capabilities of panels and also the different maximum ranks of STxMP PUSCH+PUSCH and STRP PUSCH transmission. For example, the maximum rank of either panel is 2 when STxMP PUSCH+PUSCH but can be up to 4 when switch to STRP PUSCH (as the legacy), why the higher rank of STRP PUSCH must be limited by configuring a smaller maxRank?

	vivo
	Only support the first and third bullet.
Regarding the second and fourth bullet, separate configuration has no effect on reducing DCI overhead. DCI payload of the DCI format 0_1 with DCI format 1_1 or DCI format 0_2 with DCI format 1_2 should be aligned to according to current spec, which means one DCI format detected from coresets configured with different coresetpoolindex should be always same.


	Mod
	2nd and 4th bullet are put in FFS since some companies have concerns on that.
CATT suggest not to restrict the two panel to have same PUSCH transmission mode, which I am not sure the real UE implementation would have that flexibility. 


0. Summary for Round 1 Discussion
Proposal 2-1a was discussed online and I also received offline comments. It will be updated for round 2 discussion based on the comments.
Proposal 2-1c: a few companies showed concerns on 2nd and 4th bullet, So they are put in FFS.
Regarding the first bullet, CATT thought the restriction in 1st bullet is not needed. However, per my understanding, it seems supporting different CB or NCB in the same UE on different panel seem to have no real deployment.
@HW, I am not sure that we should limit the number of layers for PUSCH with no overlapping. Because for those PUSCH with no overlapping, the transmission basically follow the legacy behaviour and it seems not proper to impose the restriction of STxMP PUSCH to legacy PUSCH transmission.
 
Proposal for Round 2 Discussion

Updated FL Proposal 2-1a:
· To schedule a PUSCH for STxMP PUSCH+PUSCH transmission, consider and down-select one from the following alts:
· Alt1: The first SRS resource set is associated with coresetPoolIndex value 0 and the other SRS resource set is associated with coresetPoolIndex value 1
· The PUSCH is associated with SRS resource set with the same value of coresetPoolIndex 
· FFS: Which is the first SRS resource set, e.g., the set with lower set ID.
· Alt2: Each SRS resource set is configured with one corsetPoolIndex value
· The PUSCH is associated with the SRS resource set with the same value of coresetPoolIndex 
· Alt3: The scheduling DCI explicitly indicates one SRS resource set for the PUSCH transmission.
· The following only apply to the above Alt1 and Alt2.
· Regarding how to interpret the SRI/TPMI field in DCI:
· For DG-PUSCH, the indicated SRI/TPMI field corresponds to the SRS resource set associated with same coresetPoolIndex value of the CORESET where scheduling DCI format 0_1 or 0_2 is received
· For Type 2 CG-PUSCH, the indicated SRI/TPMI field corresponds to the SRS resource set associated with same coresetPoolIndex value of the CORESET where activation DCI is received. 
· For Type 1 CG-PUSCH, one coresetPoolIndex value is configured in RRC in ConfiguredGrantConfig and SRI/TPMI the srs-ResourceIndicator/precodingAndNumberOfLayers correspond to the SRS resource set that is associated with same coresetPoolIndex value. 

Companies’ views on updated 2-1a: 
	Company 
	Comments

	Intel
	We think implicit association between coresetPoolIndex and SRS resource set is enough.

	Spreadtrum
	For first bullet, support Alt1.
For second bullet, for Type1 CG-PUSCH, SRS resource set index can be configured.


	CATT
	Support alt2.

	QC
	Support. We suggest to agree with Alt1 rather than prolonging the discussions given the majority support. 

	NTT Docomo
	We support Alt.1
One comment is the second bullet only covers how to interpret SRI/TPMI field assuming Alt.1/2 in the first bullet is used, because they are based on CORESETPoolIndex, while it does not include how to interpret SRI/TPMI field if Alt.3 in the first bullet is used.

	OPPO
	Support Alt1.

	Sharp
	Support Alt1.

	Samsung
	Fine with Alt1.

	Huawei, HiSilicon
	OK with the proposal

	Mod 
	The proposal is updated per comments received here and some offline comments.
@NTT DOCOMO: you are right, the second bullet only applies to Alt1 or Alt2. 

So far, including the comments input from round 1 to now and also proposals in tdoc, we have the following supporting companies for each Alt:
Alt1: Google, QC, LG, Fujitsu, NEC, OPPO, Nokia/NSB, ZTE, HW, Sharp, Spreadtrum, NTT DOCOMO, Panasonic (13)
Alt2: CATT
Alt3: Ericsson,  

Maybe we can try to conclude on Alt1.
@Intel: not sure which Alt you support? 






Updated FL Proposal 2-1c: For STxMP PUSCH+PUSCH transmission:
· Both SRS resource sets are configured with same PUSCH transmission scheme: codebook based or non-codebook based PUSCH transmission.
· FFS: For CB PUSCH, separate codebook subsets can be configured to different SRS resource sets.
· For a PUSCH is overlapped with another PUSCH in time domain, the indicated number of layers is up to 2.
· FFS: Separate maxRank1 and maxRank2 can be configured to different SRS resource sets for CB PUSCH. 
Companies’ views on updated 2-1c: 
	Company 
	Comments

	Intel
	We are open to further discuss.

	Spreadtrum
	Support the updated proposal.

	CATT
	Thanks for your reply. We prefer to delete or FFS the first bullet as we believe this will restrict the potential on flexibility of the STxMP scenario. If put it as a FFS is accepted, suggest the following modification:
FFS:  Both SRS resource sets arecan be configured with same or different PUSCH transmission scheme: codebook based or non-codebook based PUSCH transmission.


	LG
	We suggest to add one more FFS considering different panel implementation for each panel. 

FFS: For CB PUSCH, separate full power mode can be configured to different SRS resource sets.


	OPPO
	We are fine with the proposal.

	Huawei, HiSilicon
	We don’t agree with the third bullet. We don’t think non-overlapped STxMP PUSCH+PUSCH transmission is the same as two sTRP PUSCH transmission. In the STxMP case, two different coresetPoolIndex are configured. Also, we don’t think the TRPs can dynamically communicate their TDRA to see if there is overlap or no overlap between the two PUSCHs.

	Lenovo
	Support

	ZTE
	Fine.

	
	



(Closed) Issue #2: CG PUSCH + CG PUSCH
Summary
It was agreed to support the DG PUSCH + DG PUSCH and DG PUSCH + CG PUSCH in STxMP PUSCH+PUSCH. In this meeting companies provided views on CG PUSCH + CG PUSCH.
Companies MediaTek, Nokia/NSB, Qualcomm, Intel, Xiaomi, Spreadtrum, CATT, Google proposed to support CG-PUSCH + CG PUSCH in STxMP PUSCH + PUSCH.
Furthermore, CATT and Intel provided their views on how to configure the CG PUSCH for CG-PUSCH+CG-PUSCH transmission. Intel proposed to use a single CG configuration to configure those two CG PUSCHs transmitted from two panels. CATT provided two candidate options: using single CG-PUSCH configuration or using multiple CG-PUSCH configurations. 
FL comments: It looks like we have good number of companies supporting to include CG-PUSCH+CG-PUSCH. Regarding the configuration of CG for STxMP PUSCH+PUSCH, using multiple CG-PUSCH configuration follows the current specification. Each CG PUSCH is configured with its own configuration in RRC. However, the method of using a single CG configuration in RRC is a new design.
Proposal for Round 1 Discussion
Based on the views in contribution, the following proposal is made:
FL Proposal 2-2 
· Support CG PUSCH + CG PUSCH in multi-DCI based STxMP PUSCH+PUSCH transmission.
· Study how to configure the CG PUSCH for CG-PUSCH + CG PUSCH and considering the following options:
· Option 1: Using a single CG PUSCH configuration to configure both PUSCHs in the combination of CG PUSCH + CG PUSCH.
· Option 2: use separate CG PUSCH configuration to configure both PUSCHs in the combination of CG PUSCH + CG PUSCH.
Companies’ views: 
	Company 
	Comments

	Google
	Support option 1.

	QC
	Support Option 2. Option 1 is based on single-DCI not multi-DCI and requires many spec changes including configuring two TDRA/FDRA/MCS/etc within one CG configuration. 

	LG
	Support option 2, which is aligned with M-DCI based framework, where each scheduler schedules its own PUSCH.

	CATT
	 Support option 2.

	NTT Docomo
	Support and prefer option2.

	Lenovo
	Support option 2.

	OPPO
	Support option 2.

	Nokia
	Support Option 2

	ZTE
	Prefer Opt 2.

	Xiaomi
	Support option 2

	Huawei, HiSilicon
	Support

	Ericsson
	Support main bullet. Propose to remove the subbullets of the second bullet:

FL Proposal 2-2 
· Support CG PUSCH + CG PUSCH in multi-DCI based STxMP PUSCH+PUSCH transmission.
· Study how to configure the CG PUSCH for CG-PUSCH + CG PUSCH and considering the following options:
· Option 1: Using a single CG PUSCH configuration to configure both PUSCHs in the combination of CG PUSCH + CG PUSCH.
· Option 2: use separate CG PUSCH configuration to configure both PUSCHs in the combination of CG PUSCH + CG PUSCH.
· 

	Samsung
	We don’t support CG PUSCH + CG PUSCH. We fail to see CG+CG is needed. If network thinks more UL resources are needed, CG +DG can be available (as agreement in previous meeting). We don’t think this configured STxMP scheme is needed because CG PUSCH is static manner scheduling and cannot support flexible UL scheduling. 

	vivo
	Support option2. Option1 belongs to the framework of sDCI-based mTRP.

	MediaTek
	Support option 2.

	Sharp
	Support option 2.

	Mod
	All the companies except Samsung are ok to support CG PUSCH + CG +PUSCH. Ericsson suggests not to listing those two options, which I think it is fine to remove them since we can study and discuss later any way. They are just a couple of options for FFS 


0. Summary of Round 1 Discussion
Agreement was made online. This issue can be closed for this meeting.
Issue #3: Dynamic switch between STxMP PUSCH+PUSCH and sTRP transmission
Summary
Nokia/NSB and vivo explained the issue that the system might dynamically change between being able to support STxMP PUSCH+PUSCH and not being able to support STxMP PUSCH+PUSCH in real system operation. One possible reason could be UE rotation that cause the variation in channel condition. 
Nokia/NSB proposed:
Proposal 18: Define UE behaviour for the dynamic adaptation between capable of transmitting simultaneously from two panels to two different TRPs and not capable of transmitting simultaneously from two different panels to receiving TRPs.
And vivo proposed:
 Support to dynamically switch between single panel transmission and STxMP transmission for PUSCHs or PUCCHs for M-DCI based MTRP.
FL comments: the channel condition does vary along time due to all the varying factors. It might be worthwhile to study such scenario and determine whether we need deal with it and if so, how to deal with it.
Proposal for Round 1 Discussion
Based on the proposals in the tdocs, the following proposal is made:
FL proposal 2-3: For the multi-DCI based STxMP PUSCH+PUSCH transmission 
· Study the scenario where being capable of supporting STxMP PUSCH+PUSCH transmission might change to being incapable of supporting STxMP PUSCH+PUSCH, for example due to channel condition variation.
· FFS: whether that is a valid scenario to deal with.
· FFS: whether/how to deal with this scenario. 
· FFS: UE behaviour and system behaviour to deal with this scenario

Companies’ views: 
	Company 
	Support (Yes/No)
	Comments

	Google
	Yes
	We think we need to notice the overheating issue in UE side. Due to overheating, UE is not always feasible to enable 2 panels. Without handling the overheating issue, some types of UE could hardly support STxMP. This is a common issue for both sDCI and mDCI based STxMP.

	QC
	No
	The issue of which two beams can be transmitted simultaneously is not specific to multi-DCI. We suggest to discuss group-based beam management for both sDCI and mDCI. 

	LG
	No
	We are open to discuss but we think it should be discussed with lower priority.

	Fujitsu
	Comments
	We are not sure whether the issue is valid only for mDCI case, or both sDCI and mDCI cases.

	NTT Docomo
	
	Similar view with QC and Fujitsu.

	Lenovo
	No
	This issue should have lower priority.

	OPPO
	
	We are open to study the issue.

	Nokia/NSB
	Yes
	Support proposal 2-3.

	ZTE
	No
	This is up to gNB implementation only.

	Xiaomi
	NO
	Similar view with QC and Fujitsu.

	Ericsson
	No
	It is quite likely that this the STxMP capability varies with channel conditions, and that this will limit the usefulness of STxMP in general, both for sDCI and mDCI. But this would have to be handled by NW implementation.

	Samsung
	No
	Similar to Ericsson, NW can handle this.

	vivo
	Yes
	

	MediaTek
	No
	That can be handled by gNB

	Sharp
	No
	Similar view with QC and Fujitsu.

	Mod
	
	No change in proposal
It looks like more clarification on the issue is needed.


0. Summary of Round 1 Discussion
Many companies, Qualcomm, LG, Fujitsu, NTT DOCOMO, ZTE, Xiaomi, Ericsson, Samsung, MediaTek and Sharp, do not support the proposal to study this scenario. It looks like more clarification on this issue is needed for companies to understand better. I would suggest to close the discussion for now for this meeting. 

Issue #5: DMRS for multi-DCI based STxMP PUSCH+PUSCH
Summary
Companies proposed to study or specify some restriction DMRS configurations for PUSCHs in multi-DCI based STxMP PUSCH+PUSCH:
· Huawei/HiSilicon: For mDCI based SDM transmission of PUSCH + PUSCH, the UE is not expected to assume different DM-RS configuration;
· Spreadtrum: •	For the conditions required for STxMP PUSCH+PUSCH, DMRS ports for two PUSCHs can be from same or different CDM groups
· CATT: The two scheduled PUSCHs have the same DMRS configuration with respect to a few DMRS parameters.
· Xiaomi: the following rules are suggested to minimize the interference between two PUSCHs:  Same DMRS configurations for different PUSCHs, eg. DMRS type, the number of the FL DMRS, etc DMRS port(s) allocation of different PUSCHs belong to different CDM groups; When partially/fully overlapping occurs in time domain for STxMP, the PUSCH can use the “CDM groups without data” in “Antenna Port” field to perform the rate matching towards the DMRS port(s) of the other PUSCH on the overlapped symbols
Proposal for Round 1 discussion
According to the views, the following proposal is made:
FL proposal 2-5: For multi-DCI based STxMP PUSCH+PUSCH, study the following aspects of DMRS configurations:
· Whether the overlapping PUSCHs need to be configured with same DMRS configurations:
· the actual number of front-loaded DMRS symbol(s).
· the actual number of additional DMRS symbol(s).
· the actual DMRS symbol location.
· DMRS configuration type.
· Whether the DMRS ports of two overlapping PUSCHs shall be in different CDM groups.
· Whether/how to perform PUSCH rate match towards to the DMRS ports of the other PUSCH on overlapped symbols in STxMP PUSCH+PUSCH transmission.
Companies’ views: 
	Company 
	Comments

	Google
	OK

	QC
	Do not see the need. gNB can schedule based on these restrictions if it wants to. All the flexibilities are already there.

	LG
	OK

	CATT
	Yes.

	NTT Docomo
	Fine to discuss 

	OPPO
	We are open to further study the issues.

	Nokia/NSB
	Support FL proposal 2-5.

	ZTE
	We fail to see the motivation herein due to the independent scheduling in case of MDCI MTRP scenario.

	Xiaomi
	Support.

	Huawei, HiSilicon
	Support. 

@ZTE: The first bullet is the same simplifying DMRS assumption supported for mDCI based PDSCH. Below is the relevant part of 38.214:

	If a UE is configured by the higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet, the UE may be scheduled with fully or partially overlapping PDSCHs in the time and frequency domain by multiple PDCCHs with the following restrictions,
-	the UE is not expected to assume different DM-RS configuration with respect to the actual number of front-loaded DM-RS symbol(s), the actual number of additional DM-RS symbol(s), the actual DM-RS symbol location, and DM-RS configuration type. 





	Ericsson
	Do not support: it should be possible for the UE to transmit any four DMRSs corresponding to 4 layers.

	Samsung
	We are not sure this restriction is needed. We can study further this is really needed or not. 

	vivo
	Support

	Sharp
	Support.

	Mod
	NO change in the proposal
QC/ZTE/Ericsson are not ok with the proposal to study those.


0. Summary of Round 1 Discussion
From the round 1 discussion, we have the following:
· Support the proposal to study: Google, LG, CATT, NTT DOCOMO, OPPO, Nokia/NSB, Xiaomi, HW, vivo, Sharp, Samsung
· No need to study: QC, ZTE, Ericsson, 

Proposal for Round 2 Discussion
Per my understanding, it is not harmful to study those issues in proposal 5-2. The result study might not have specification impact and might be just system implementation issue. But it might be worthwhile to study them. 
FL proposal 2-5: For multi-DCI based STxMP PUSCH+PUSCH, study the following aspects of DMRS configurations:
· Whether the overlapping PUSCHs need to be configured with same DMRS configurations:
· the actual number of front-loaded DMRS symbol(s).
· the actual number of additional DMRS symbol(s).
· the actual DMRS symbol location.
· DMRS configuration type.
· Whether the DMRS ports of two overlapping PUSCHs shall be in different CDM groups.
· Whether/how to perform PUSCH rate match towards to the DMRS ports of the other PUSCH on overlapped symbols in STxMP PUSCH+PUSCH transmission.
Companies’ views: 
	Company 
	Comments

	Intel
	We are open to further discuss.

	Spreadtrum
	Support the proposal.

	CATT
	Support the proposal.

	QC
	Study is ok, but do we need it given that motivation is not clear yet?

	NTT Docomo
	Support 

	OPPO
	We are open to further study the issues.

	Sharp
	Support the proposal.

	Huawei, HiSilicon
	Support 

	Lenovo
	Support

	ZTE
	Fine to study.

	
	




Other Issues on multi-DCI based STxMP PUSCH+PUSCH
If you think there are other issues that shall be discussed for multi-DCI based STxMP PUSCH+PUSCH, please input below
	Company Name
	Comments

	QC
	For CG+DG, the exiting dropping rules should be discussed, and they should not be applied across TRPs. Otherwise, the current spec prevents CG+DG. 

	Nokia/NSB
	 Proposal 14: For M-DCI based STxMP PUSCH define different options, e.g. explicit/implicit, how to enable differentation of DMRS sequences associated with different TRPs with the following combinations:
· DG-PUSCH + DG PUSCH
· DG-PUSCH + CG-PUSCH
· CG-PUSCH + CG-PUSCH


	Huawei, HiSilicon
	We think it is important to discuss DFT-s-OFDM support for both sDCI and mDCI STxMP PUSCH where a single layer per panel can be transmitted 



STxMP PUCCH
It was agreed to evaluate the STxMP PUCCH transmission in single-DCI based system and in multi-DCI based system. In the contributions, companies provided evaluation results of STxMP PUCCH transmission in single-DCI based system and/or multi-DCI based system. Proposals for schemes of STxMP PUCCH in single-DCI based system and STxMP PUCCH in multi-DCI based system were also provided in tdocs
(Closed) Issue #1: single-DCI based STxMP PUCCH
Summary
Companies provided evaluation results for STxMP PUCCH transmission in single-DCI based system and companies also provided views/proposal on whether to support STxMP PUCCH transmission in single-DCI based system and the transmission scheme for STxMP PUCCH.  Companies provided evaluation results of STxMP PUCCH in single-DCI based system:
	Huawei/HiSilicon: 
· LLS and BLER performance
· single PUCCH payload is Txed over two PUCCH resource:
[image: C:\Users\y00610651\AppData\Roaming\eSpace_Desktop\UserData\y00610651\imagefiles\4BDBDF21-996B-4740-96A7-D4025976C9CB.png]
Figure 3. BLER performance of STxMP and TxSP
Observation 3: The performance comparison of STxMP transmission of PUCCH+PUCCH over the baseline TxSP does not justify supporting this scheme.

	NTT DOCOMO
· LLS and BLER performance
· SFN scheme
[image: ]
Figure1. BLER performance of STxMP PUCCH SFN scheme for PUCCH format 1
[image: ]
Figure2. BLER performance of STxMP PUCCH SFN scheme for PUCCH format 3
Observation 3.1:  
· For both PUCCH format 1 and format 3, when X=6dB or X=20dB or when each TRP only receives signal from the best panel, SFN scheme is about 1dB worse than TDM repetition.




Regarding whether to support STxMP PUCCH in single-DCI based system:
· Huawei/HiSilicon proposed to not support STxMP transmission of PUCCH+PUCCH.
· Support SFN scheme:
· Qualcomm, NTT DOCOMO, LG, Apple, Intel, Spreadtrum, CATT, vivo, ZTE, Ericsson, Nokia/NSB
· PUCCH CDM repetition scheme for PUCCH format 1/4: 
· Intel,
· FDM scheme(s): 
· CATT, Nokia/NSB
· One UCI is sent on PUCCH resources
· Google

FL comments: Huawei/HiSilicon provided the BLER performance of transmitting one UCI in two PUCCH resources and NTT DOCOMO provided the BLER performance of SFN scheme. Majority companies support SFN scheme and per the understanding of FL, the specification effort of SFN scheme would be very simple: one PUCCH is indicated with two TCI states and the UE transmit the same PUCCH resource with those two TCI states at the same time. 
Proposal for Round 1 Discussion
The following proposal is made for single-DCI based STxMP PUCCH transmission:
FL proposal 3-1: Support the SFN scheme for single-DCI based STxMP PUCCH transmission
· One PUCCH resource can be indicated with two TCI states and the PUCCH resource is transmitted by applying two TCI states at the same time.
Companies’ views: 
	Company
	Comments

	Google
	Support in principle. But by applying two TCI states, it seems we need to clarify how UE performs the power control based on the parameters in the two TCI states.

	QC
	Support

	LG
	Support

	Fujitsu
	Support

	CATT
	Support

	NTT Docomo
	Support 

	Lenovo
	Support

	NEC
	Support

	OPPO
	Support

	Nokia/NSB
	Support FL proposal 

	ZTE
	Support.

	IDC
	Support FL’s proposal. 

	Xiaomi
	Support

	Huawei, HiSilicon
	Not support. 
Based on our analysis, BLER  for sDCI based STxMP SFN PUCCH is worse than that of the baseline TxSP. Also, in general, we don’t think PUCCH Tx is the bottleneck of the gNB-UE communication loop reliability and, if need be, PUCCH reliability can be improved already using, eg, PUCCH reTx. Finally, we think that since sDCI SDM/SFN STxMP PUSCH and mDCI PUSCH+PUSCH are supported, it is better to finalize the detailed designs of the supported schemes instead of further increasing the working load for this sub-AI.  

	Ericsson
	Do not support. The TCI state mapping should be discussed in 9.1.1.1.

	Samsung
	We can consider sDCI based SFN PUCCH but as Ericsson mentioned, TCI related issue should be discussed in 9.1.1.1.

	vivo
	Support

	MediaTek
	Support

	Sharp
	Support.

	Mod
	No change in the proposal
@Google: power control is next step issue if SFN PUCCH is agreed.
@Ericsson: yes, TCI state mapping is part of 9.1.1.1 but whether to support SFN PUCCH is part of the work in 9.1.4.1
@Samsung, the sub-bullet does not intend to design the TCI state mapping here. 



Summary of Round 1 Discussion
Agreement was made online and this issue can be closed for this meeting.
(Closed) Issue #2: multi-DCI based STxMP PUCCH
Summary
Companies provided evaluation results for STxMP PUCCH transmission in multi-DCI based system and companies also provided views/proposal on whether to support STxMP PUCCH transmission in multi-DCI based system. Proposals on detailed spec change related with UCI dropping/multiplexing for STxMP PUCCH+PUCCH are also provided in tdocs.
Evaluation results of STxMP PUCCH+PUCCH in multi-DCI based system are provided in tdocs:
	Huawei/HiSilicon: 
[image: C:\Users\y00610651\AppData\Roaming\eSpace_Desktop\UserData\y00610651\imagefiles\AF120532-56CF-48EF-AED5-CD532082B51A.png]
Figure 4: BLER performance of multi-DCI based SDM STxMP and TDM STxMP

	Qualcomm:
[image: ]
Observation: For simultaneous PUCCH+PUCCH transmissions on the same time/frequency resources, inter-beam interference does not impact the performance of PUCCH (in the relevant SINR regime). 

Proposal 15: For multi-DCI based STxMP PUCCH transmissions, support transmitting two PUCCH resources with independent UCI payload to different TRPs with different UE panels that are fully or partially overlapping in time domain and partially/fully/non-overlapping in frequency domain.



The following companies proposed to support multi-DCI based PUCCH+PUCCH:
· Qualcomm: For simultaneous PUCCH+PUCCH transmission in multi-DCI based multi-TRP, study the impact on UCI multiplexing rules such as performing per coresetPoolIndex value UCI multiplexing.
· NTT DOCOMO: For STxMP PUCCH in M-DCI M-TRP, support transmitting two PUCCH resources that are overlapped in time to different TRPs with different UE panels. Following enhancement can be considered for UCI multiplexing procedure. In case of PUCCH overlapping, overlapping among PUCCH transmissions associated with same panel/TRP can be resolved first with Rel-17 UCI multiplexing/dropping rule. Then, for overlapping between two PUCCH transmissions associated with different panel/TRP, the two PUCCHs can be transmitted simultaneously.
· Intel: Proposal 24. If collision happens between PUCCH and PUCCH when STxMP is enabled, e.g., single PUCCH + STxMP PUCCH collision, and STxMP PUCCH + STxMP PUCCH collision, the legacy collision handling rule for single TRP can be applied for each TRP/panel separately.
· Lenovo: When a UE reports a capability to support simultaneous multi-panel UL transmission and different coresetPoolIndex values are configured for the CORESETs in the BWP of the cell, the UE can receive two PDCCH from CORESETs configured with different coresetPoolIndex value scheduling two fully/partial/non-overlapped PUSCH transmissions or PUCCH transmissions in a slot.
· Spreadtrum: •	For STxMP PUCCH transmission for multi-DCI based mTRP, support all overlapping types, i.e. fully/partially overlapping in time domain and fully/partially/non-overlapping in frequency domain.
· CATT: Proposal 26: Support UCI multiplexing and PUCCH/PUSCH dropping for time-domain overlapped PUCCH and PUSCH transmission. UCI multiplexing and PUCCH/PUSCH dropping can be performed within channels with the same TCI states or the same CORESETPoolIndex value. PUCCH/PUSCH dropping can be performed before or after UCI multiplexing.
· vivo: Frequency-domain non-overlapped PUCCHs associated with two TRPs can be considered for STxMP transmission with first priority, which simplifies design for simultaneous transmission of different formats considering requirement for non-overlapped DMRS.
· ZTE: Proposal 14: Support of multi-DCI based STxMP PUCCH+PUCCH in MTRP operation for throughput improvement, where fully or partially overlapping in time/frequency domain can be allowable. If UCIs on different PUCCHs which are overlapped in time domain and also transmitted from different panels toward to different TRPs (MDCI based STxMP PUCCH+PUCCH transmission), UCI could be loaded in these PUCCHs respectively. Otherwise, the legacy rules on UCI multiplexing and dropping should be followed

While Huawei/HiSilicon proposed to not support STxMP transmission of PUCCH+PUCCH.
FL comments: According the discussion in last meeting, the companies who support STxMP PUCCH+PUCCH in multi-DCI based system thought the major work here is to specify per TRP (for example per CORESETPoolIndex) UCI multiplexing so that the UE can use each panel to send PUCCH separately. According to the views in tdocs and views collected in last meeting, the FL would like to propose to support multi-DCI based STxMP PUCCH+PUCCH and study the per TRP UCI multiplexing for that. 
Proposal for Round 1 discussion
FL proposal 3-2: Support STxMP PUCCH+PUCCH in multi-DCI based mTRP system
· Study per-TRP UCI multiplexing rule for STxMP PUCCH+PUCCH in multi-DCI based mTRP system.
· Note: for the PUCCHs associated with the same TRP, the UCI multiplexing rule still follows the legacy specification and needs no change.    
Companies’ views: 
	Company 
	Comments

	Google
	OK

	QC
	Support. We think inter-beam interference is negligible for PUCCH+PUCCH based on our evaluations and based on the fact that relevant regime for PUCCH reception is low/mid SNR.

	LG
	OK

	CATT
	Support

	NTT Docomo
	Support 

	Lenovo
	Support

	OPPO
	Support.

	Nokia, NSB
	Support 

	ZTE
	Support.

	IDC
	Support. 

	Xiaomi
	Support

	Huawei, HiSilicon
	Not support. 
Based on our analysis, the inferior BLER of mDCI based STxMP transmission of PUCCH+PUCCH in comparison with the baseline TxSP does not justify supporting this scheme. Also, we think that mDCI-based STxMP transmission of PUCCH+PUCCH involves a lot of specification effort to iron out UCI multiplexing issues which do not justify the claimed flexibility that such a scheme may provide. 

	Ericsson
	Do not support. Just as HW nots, UCI multiplexing has turned out to be extremely complex in all releases, and agreeing to extend that is a significant addition to the WID scope – it’s currently not in scope.

	Samsung
	Don’t support. We think most important performance metric for PUCCH is reliability and don’t think throughput enhancement for PUCCH is needed considering unexpected workload on UCI multiplexing. 

	vivo
	Support

	MediaTek
	We prefer to not support due to the concern on spec effort of per-TRP UCI multiplexing rule

	Sharp
	Support.



Summary of Round 1 Discussion
Conclusion was made online and this issue can be closed for this meeting.
Contributions in RAN1#111
[1] R1-2210916	Discussion on UL precoding indication for multi-panel transmission	Huawei, HiSilicon
[2] R1-2210930	Uplink Precoding Indication and Multi-panel Transmission	InterDigital, Inc.
[3] R1-2210940	Enhancements on UL precoding indication for multi-panel transmission	ZTE
[4] R1-2210995	Discussion on UL precoding indication for multi-panel transmission	vivo
[5] R1-2211071	Discussion on UL precoding indication for multi-panel transmission	Fujitsu
[6] R1-2211121	On Simultaneous Multi-Panel Transmission	Google
[7] R1-2211172	Enhancements on UL precoding indication for multi-panel transmission	CATT
[8] R1-2211218	 UL Precoding for Multi-panel Transmission	PANASONIC
[9] R1-2211224	Discussion on UL precoding indication for multi-panel transmission	Spreadtrum Communications
[10] R1-2211295	UL precoding indication for multi-panel transmission	Lenovo
[11] R1-2211339	Enhancements on multi-panel uplink transmission	xiaomi
[12] R1-2211387	UL precoding indication for multi-panel transmission	Intel Corporation
[13] R1-2211430	Transmission scheme and UL precoding indicaton for multi-panel transmission	OPPO
[14] R1-2211591	On UL precoding indication for simultaneous multi-panel transmission	Fraunhofer IIS, Fraunhofer HHI
[15] R1-2211605	Considerations on 1 vs. 2 CWs for SDM multi-panel transmissions	Sony
[16] R1-2211669	Discussion on UL precoding indication for multi-panel transmission	CMCC
[17] R1-2211802	Views on UL precoding indication for multi-panel simultaneous PUSCH transmissions	Apple
[18] R1-2211864	UL precoding indication for multi-panel transmission	LG Electronics
[19] R1-2211890	Views on UL multi-panel transmission	Sharp
[20] R1-2211974	Discussion on multi-panel transmission	NTT DOCOMO, INC.
[21] R1-2212033	Views on UL precoding indication for STxMP	Samsung
[22] R1-2212104	Simultaneous multi-panel transmission	Qualcomm Incorporated
[23] R1-2212172	Precoder Indication for Multi-Panel UL Transmission	Nokia, Nokia Shanghai Bell
[24] R1-2212238	Simultaneous transmission across multiple UE panels	MediaTek Inc.
[25] R1-2212354	Discussion on UL precoding indication for multi-panel transmission	NEC
[26] R1-2212375	UL precoding indication for multi-panel transmission	Ericsson
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