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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.
Discussions
Single-DCI based STxMP SDM/SFN
Table 1-1 summary of Issues of single-DCI based STxMP PUSCH
	# 
	Issue
	Companies’ views and proposals suggested by Mod

	1.1
	The codepoint ‘11’ of DCI field SRS resource set indicator for STxMP SDM/SFN scheme is FFS:
· FFS: The codepoint 11 is reserved.
 
Closed
	Regarding the codepoint ‘11’, views from companies are:
· Alt1: The codepoint 11 is reserved for both SDM/SFN
· ZTE, Spreadtrum, Intel, CATT, Xiaomi, NTT DOCOMO, OPPO, Qualcomm, MediaTek, Sharp,
· Alt2: For single-DCI based STxMP PUSCH SFN scheme, the codepoint ‘11’ indicates the layer swapping of the 2nd TPMI when number of layers is 2. 
· Google

Mod: majority of companies preferred that the codepoint 11 is reserved. 
Proposal 1.1: When the single-DCI based PUSCH SDM/SFN is configured, the codepoint ‘11’ of the DCI field SRS resource set indicator is reserved. 

	1.2
	The transmission of SRS resources in the two SRS resource sets configured for STxMP transmission (including both single-DCI based STxMP PUSCH and multi-DCI based STxMP PUSCH+PUSCH)
	ZTE and Ericsson proposed that SRS resources in two different SRS resource sets configured for STxMP PUSCH transmission can be transmitted on same OFDM symbols, which can reduce the number of OFDM symols required for SRS training.

Mod: A UE being capable of STxMP transmission would be capable of transmitting SRS resources from both panels simultaneously. So that seems to be a reasonable proposal.
 
Proposal 1.2: The SRS resources in two different SRS resource sets for CB or NCB configured for single-DCI based STxMP PUSCH SDM/SFN or multi-DCI based STxMP PUSCH+PUSCH transmission can be transmitted on same OFDM symbols.


	1.3
	Indexing the antenna ports of PUSCH and SRS port configured for single-DCI based STxMP PUSCH SDM/SFN
	ZTE, NEC and MediaTek discussed the issues of antenna port indexing for PUSCH and SRS resource for SDM/SFN scheme. The reason for that is each PUSCH of SDM/SFN is associated with two SRS resource sets.
Background: legacy specification states that the PUSCH shall be transmitted using the same antenna port(s) as the SRS port(s) of the indicated SRS resource(s):
	CB-based PUSCH in 38.214:

The UE shall transmit PUSCH using the same antenna port(s) as the SRS port(s) in the SRS resource indicated by the
DCI format 0_1 or 0_2 or by configuredGrantConfig according to clause 6.1.2.3.

NCB-based PUSCH in 38.214:

The UE shall transmit PUSCH using the same antenna ports as the SRS port(s) in the SRS resource(s) indicated by
SRI(s) given by DCI format 0_1 or 0_2 or by configuredGrantConfig according to clause 6.1.2.3, where the SRS port in
(i+1)-th SRS resource in the SRS resource set is indexed as pi =1000i .


 
In the new Rel-18 SDM/SFN scheme, two parts of PUSCH are transmitted simultaneously corresponding to two different SRS resource sets. ZTE/NEC/MediaTek suggested that there exist some issues/ambiguity concerning the mapping between PUSCH antenna ports and SRS ports because there are two SRS resource sets and the port indexes of SRS resources in two different SRS resource sets are same according to the current spec. Therefore, they proposed to enhance the indexing antenna ports of PUSCH and SRS resources for SDM/SFN scheme.

NEC and MediaTek proposed to reindex the SRS port of SRS resources configured in those two SRS resource sets for STxMP SDM/SFN as follows:
· For CB: the SRS port indexes of the SRS resources in the 1st set is: p = 1000 ~ 1000+NCB-1; and the SRS port indexes of SRS resources in the 2nd set is p = 1000+NCB ~ 1000+2NCB -1, where NCB is the number of ports configured in each SRS resource for CB. In other word, adding one extra offset to the port index of the SRS resources in the 2nd SRS resource set.
· For NCB: the SRS port in the (i+1)-th SRS resource in the 1st SRS resource set is pi = 1000+i and the SRS port in the (i+1)-th SRS resource in the 2nd SRS resource set is pi = 1000+NNCB+I, where NNCB is the number of SRS resources configured in each SRS resource set for NCB,
ZTE proposed to re-index the PUSCH antenna ports for CB-based PUSCH of STxMP SDM transmission:
· The first precoding matrix is to be applied over PUSCH layers {0, ..., v1-1} and PUSCH antenna ports {0000, ..., 0000+p1-1}, where v1 is the number of layers indicated by the first TPMI, p1 is the number of SRS ports indicated by the first SRI.
· The second precoding matrix is to be applied over PUSCH layers {v1, ..., v1+v2-1} and PUSCH antenna ports {0000+p1, ..., 0000+p1+p2-1}, where v2 is the number of layers indicated by the second TPMI, p2 is the number of SRS ports indicated by the second SRI.
Mod: my understanding is that such enhancement on the SRS port index and PUSCH antenna port index for STxMP SDM/SFN seems not needed.  The reason is we have defined the clear association between the PUSCH parts and the SRS resource sets. In the STxMP SDM, the first v1 layers of PUSCH are associated with the 1st SRS resource set and the rest of the layers of the PUSCH are associated with the 2nd SRS resource set.  Per the specification in current spec, the UE would transmit each part of the PUSCH using the same antenna ports as the indicated SRS resources. The same behavior is applied to the SFN. My own understanding is the current spec is clear and there would not be ambiguity. However, I would like to hear the views from companies on these proposals:
Proposal 1.3:
When the single-DCI based STxMP PUSCH SDM/SFN is configured, the SRS port(s) of SRS resources in those two SRS resource sets configured for CB or NCB are determined as follows:
· For CB: the SRS ports in each SRS resource in the first SRS resource set are indexed as 1000~1000+NCB -1, where is the number of SRS ports configured in the first SRS resource set. And the SRS ports in each SRS resource in the second SRS resource set are indexed as 1000+NCB ~1000+2NCB-1;
· For NCB, the SRS port in (i+1)-th SRS resource in the first SRS resource set is 1000+i and the SRS port in (i+1)-th SRS resource in the second SRS resource set is 1000+NNCB+i, where NNCB is the number of SRS resources configured in the first SRS resource set for NCB.
For the PUSCH of STxMP SDM transmission, the PUSCH antenna ports are specified as follows: 
· The first precoding matrix is to be applied over PUSCH layers {0, ..., v1-1} and PUSCH antenna ports {0000, ..., 0000+p1-1}, where v1 is the number of layers indicated by the first TPMI, p1 is the number of SRS ports indicated by the first SRI.
· The second precoding matrix is to be applied over PUSCH layers {v1, ..., v1+v2-1} and PUSCH antenna ports {0000+p1, ..., 0000+p1+p2-1}, where v2 is the number of layers indicated by the second TPMI, p2 is the number of SRS ports indicated by the second SRI.


	1.4
	The bit-width of PTRS-DMRS association field?

Closed
	Huawei proposed that the second PTRS-DMRS field shall be 0 bits when SDM or SFN scheme is configured because it is not used.

Mod: 2nd PTRS-DMRS field being 0 bit when SDM or SFN seems to be reasonable design since this field is not used in STxMP scheme. 

Regarding the bit-width of PTRS-DMRS association field when SDM scheme is configured, Qualcomm and NTT DOCOMO provided proposals:
· Qualcomm proposed two options for this: Option 1: The PTRS-DMRS association field is always 2 bits when SDM is configured. Option 2: the bit width of PTRS-DMRS association field varies based on the configuration of maxrank and maxrankSdm when the SDM scheme is configured. 
· NTT DOCOMO also proposed that in some case for SDM and SFN, the bit-width of PTRS-DMR association field can be 0 bit.

Mod: Fixing the PTRS-DMRS association field to 2 bits works for SDM scheme but it might cause some 1- or 2-bit waste.  Determining the bit-width according to various configuration can save 1 or 2 bit in some cases. 

Proposal 1.4:
· When the single-DCI based STxMP PUSCH SDM/SFN scheme is configured, the DCI field Second PTRS-DMRS association is not present in the DCI.
· For the single-DCI based STxMP PUSCH SDM scheme, the bit-width of PTRS-DMRS association field is determined as follows:
· when maxRank = 1, maxRankSdm =1 and maxNrofPortsforSdm = 2, the bit-width is 0 bit;
· when maxRank =1, maxRankSdm = 1 and maxNrofPortsforSdm = 1, the bit-width is 1 bit.
· otherwise, 2 bits.
· For the single-DCI based STxMP PUSCH SFN scheme, 
· when maxRank = 1 and maxRankSfn = 1, the bit-width of PTRS-DMRS association field is 0 bit.
· Otherwise, 2 bits
 

	1.5
	How to indicate the association between PTRS port(s) and DMRS port(s)

Closed
	Question 1: We have agreed that for SFN scheme, 1st TPMI/1st SRI field is used to determined actual number of PTRS ports when maxNrofPorts = 2. However, how to determine the association between DMRS ports and PTRS ports for SFN does not have clear conclusion yet.
Question 2: The association between PTRS port and DMRS port for SDM when max number of ports is 1 does not have clear conclusion yet.

Huawei, Spreadtrum, CATT and NTT DOCOMO discussed the issue of indication of the association of PTRS and DMRS ports. Generally, the proposal is that the legacy Rel-15 tables in current spec can be reused.

Mod: For those cases, it seems reasonable to reuse the existing speciation for sTRP transmission. Since in SFN scheme, PUSCH and DMRS are transmitted from both panels in a SFN manner. And for SDM with PTRS port = 1, the legacy rule shall be reused.

Proposal 1.5:
· For single-DCI based STxMP PUSCH SFN transmission, the indication of association between the PTRS port(s) and DMRS port(s) follows the legacy specification for sTRP transmission reuse Table 7.3.1.1.2-25 and Table 7.3.1.1.2-26 of 38.212 to indicate the association between PTRS port(s) and DMRS port(s) when one PTRS port and two PTRS ports are configured for the SFN scheme, respectively.
· For single-DCI based STxMP PUSCH SDM scheme, when maxNrofPortsforSdm = 1, the indication of association between PTRS port and DMRS port follows the legacy specification for sTRP transmission. the 2-bit “PTRS-DMRS association” DCI field indicates the association between PTRS-DMRS port and the DMRS port according to the existing Table 7.3.1.1.2-25 in 38.212.


	1.6
	Support STxMP PUSCH SDM and SFN scheme in CG-PUSCH

Closed
	NTT DOCOMO proposed to support single-DCI based STxMP SDM and SFN scheme in CG-PUSCH

Proposal 1.6: Support single-DCI based SDM and SFN scheme in CG-PUSCH within one CG configuration
· For Type-1 CG-PUSCH, configure two SRI fields and two TPMI fields in CG configuration.
· For Type-2 CG-PUSCH, the SRS resource set indicator/SRI fields/TPMI fields in the activation DCI of the SDM/SFN are applied to the activated CG PUSCH.

	1.7
	Maximum number of layers in STxMP SFN PUSCH: 2 or 4?

Closed
	Regarding the maximum number of layers in single-DCI based STxMP PUSCH SFN. The views in the tdocs are:
· Alt1: 2 layers: 
· Panasonic, CMCC, 
· Alt2: 4 layers
· Ericsson, MediaTek, 

Mod: we should reach a conclusion on this issue since it is needed for UE capability reporting design.

Proposal 1.7: For the single-DCI based STxMP PUSCH SFN scheme, downselect one from the following:
· Alt1: the maximal number of layers is up to 2
· Alt2: the maximal number of layers is up to 4

	1.8
	Rate match to PTRS REs of PUSCH with single-DCI based STxMP SDM scheme
	Google proposed that when 2 PTRS ports are configured to STxMP SDM, the REs allocated to the PTRS of one panel shall be available for the PUSCH resource mapping of the PUSCH transmission of the other panel, in other words, the PUSCH of one panel does not rate match to the PTRS of the other panel. The reason for that is the mutual interference between panels could not be severe and asking one panel to reserve resource for PTRS of another panel seems not necessary.

Proposal 1.8: When PTRS ports number is 2 for single-DCI based STxMP PUSCH SDM, the PUSCH layers corresponding to one TPMI/SRI can be mapped on the REs of PTRS port corresponding to the other TPMI/SRI. 

	1.9
	DFT-s-OFDM waveform for single-DCI based STxMP PUSCH SDM/SFN
	These issues have been discussed in last couple of meetings and a couple of companies had strong concerns on them. This time, companies provide the views in tdocs as:
· Support DFT-s-OFDM waveform for STxMP SDM scheme
· Panasonic, Ericsson, Sharp
· Support DFT-s-OFDM waveform for STxMP SFN scheme
· Panasonic, Ericsson, CMCC, Sharp
· Do not support DFT-s-OFDM waveform for STxMP SDM/SFN
· Apple, Xiaomi
Ericsson also propose to add additional Antenna ports table for SDM so that we can indicate two DMRS ports for DFT-s-OFDM based SDM transmission with 2 layers. 
Mod: please input more views on these issues. 




Table 1-2: Company input for Issues 1.x
	Company 
	Comments

	Mod00
	Please share your views/inputs on the issues/proposals 1.x

	NTT Docomo
	Proposal 1.1/1.2/1.3: Support.
Proposal 1.4: Support. We are not sure about the ‘1 bit’ case. In legacy sTRP, we don’t have such mechanism that bit-width of PTRS-DMRS association field is 1-bit when maxRank=2.
Proposal 1.5/1.6: Support.
Proposal 1.7: Support Alt.2.
Proposal 1.8: Do not support. We think the interference should be avoided.
Proposal 1.9: Support 

	QC
	Proposal 1.1: Support.

Proposal 1.2: Not support. STxMP for SRS is non-essential at this stage. Also, the equivalent design for DL is not supported (simultaneous CSI-RS+CSI-RS with different beams). Furthermore, if we have SRS+SRS, should we also allow SRS+PUSCH or SRS+PUCCH? For Rel-18, it is already concluded that PUCCH+PUCCH or PUCCH+PUSCH are not supported (which are far more important/useful than SRS+SRS).

Proposal 1.3: Not support. Agree with the moderator. Also, if changes are needed, it is better to discuss TPs directly in the next meeting to better understand why current spec is unclear.

Proposal 1.4: Support in principle. 
For SDM scheme (second bullet), either the proposal or the alternative (Option 1: The PTRS-DMRS association field is always 2 bits when SDM is configured) should work, but the proposal (Option 2) can save 1 or 2 bits in DCI as FL mentioned.
For SFN (last bullet), it is not essential, but ok to have. This is because configuration of maxRank = 1 and maxRankSfn >1 does not make sense. Then, it is enough to follow the existing spec based on legacy maxRank.

Proposal 1.5: Ok in principle, but better to be more specific (e.g., for SDM when maxNrofPortsforSdm = 1, Table Table 7.3.1.1.2-25 shall be used).

Proposal 1.6: Our understanding is that SDM/SFN for CG is already supported, but ok to clarify. The same signaling (e.g., RRC param for Type 1) as Rel-17 TDM PUSCH should be used.

Proposal 1.7: Prefer Alt1, but can live with Alt2 if that is the majority view as long as UE can indicate the supported value (which should be common understanding anyway).

Proposal 1.8: Do not support. The proposal violates the definition of “two ports”. Then, should the same thing be done for DMRS ports as well? 

Issue 1.9: Our understanding is that DFT-s is already supported for SFN and multi-DCI. We could not find agreements that these schemes are only applicable to one waveform (OFDM). For SDM, additional spec impact is needed (which we support), but current draft spec already supports DTF-s for SFN / multi-DCI. In addition, for PUCCH, some formats are only specific to DFT-s. We do not have any agreements that SFN PUCCH is only applicable to a subset of PUCCH formats.

	ZTE
	Proposal 1.1: Support.

Proposal 1.2: Support, it is critical to match the sounding results of STxMP PUSCH well through enabling STxMP SRS for CB/NCB PUSCH from different panels. Regarding QC’s question on whether to support further combination of STxMP UL transmission, we think it is definitely irrelevant to this discussion herein, due to it is quite clear to enable STxMP SRS for CB/NCB as literally stated in this proposal.

Proposal 1.3: Support. As per the current specification of PUSCH precoding (see Clause 6.3.1.5, TS 38.211) in Rel-15/16/17, all layers and all antenna ports of one PUSCH is precoded by one precoder matrix. For single DCI based STxMP PUSCH transmission in SDM scheme in Rel-18, different layers/DMRS ports of one PUSCH are separately precoded by two precoder matrices. In the last meeting, it has already specified in TS 38.214 that v1 layers and v2 layers of one PUSCH are separated precoded by TPMI1 and TPMI2. Accordingly, the missing part that “p1 ports and p2 ports of one PUSCH are separated precoded by TPMI1 and TPMI2” should be accurately captured.

Proposal 1.4: 
· First bullet: Support, due to SRS resource set indicator field presents in DCI.
· Second bullet: Do not support. For the first sub-bullet, it is the same to the case of “maxRank=2 and maxNrofPorts=2” in Rel-15, where 2-bit PTRS-DMRS association field is still existed in DCI even though this indication is redundant. For the second sub-bullet, similarly, it is the same to the case of “maxRank=2 and maxNrofPorts=1” in Rel-15, where PTRS-DMRS association field in DCI is 2-bit instead of 1-bit. Technically, there is no ambiguity of both UE side and gNB side in terms of PTRS-DMRS association in the above cases. If this bullet is deemed necessary, we think the twin change of Rel-15 specs should be adopted at first.
· Third bullet: Likewise, we fail to see the necessity, this is the same to the case of “maxRank=2 and maxNrofPorts=2” in Rel-15, where 2-bit PTRS-DMRS association field is still existed in DCI even though this indication is redundant.

Proposal 1.5: Support.

Proposal 1.6: Support.

Proposal 1.7: Support Alt 1. To our understanding, PUSCH transmission layers depends on the generation of CW. As per the definition of STxMP PUSCH in SFN scheme, up to two layers can be generated of the single CW and then two UL beams are enabled to all of the same layers.

Proposal 1.8: Do not  support, we have the same question to QC in term of DMRS ports. 

Proposal 1.9: Do not  support.

	Samsung
	1.1: We can support

1.2: With an additional UE capability, we can be fine

1.3: We can share same view as FL. The PUSCH transmission associated with the panel can be distinguishable due to associated SRS resource set, i.e. PUSCH antenna ports {0000, …, 0000+p1-1} associated with the first SRS resource set and PUSCH antenna ports {0000, …, 000+p2-1} associated with the second SRS resource set. Therefore, re-ordering SRS ports and PUSCH ports is not needed.

1.4: For the first bullet and third, it is reasonable. We can support the first bullet and third bullet. However, we cannot support the second bullet because it is complicated. We prefer to reuse legacy.

1.5: We can support

1.6: We cannot support considering remaining RAN1 meeting (this meeting is last meeting for new feature). We are not sure that there is no additional missing feature to support sDCI based SDM and/or SFN CG PUSCH.

1.7: We support Alt1, i.e. up to 2. Considering purpose of SFN scheme (reliability), up to 2 layers are enough.

1.8: We cannot support. It requires new rate matching rule. We prefer to reuse legacy rule as possible as much.

1.9: We cannot support. We shared our strong concern on supporting DFT-s OFDM based STxMP scheme and RAN1 has introducing other scheme (dynamic switching between DFT-s OFDM and CP-OFDM) instead of multi-layer DFT-s OFDM scheme. 

	Xiaomi
	Proposal 1.1:  Support.
Proposal 1.2:  We share views with QC and prefer not to support STXMP SRS in this release. 
Proposal 1.3:  ok to clarify.
Proposal 1.4:  
Second bullet: Support in principle. The indication for maxNrof PortsforSdm =1 needs further discussion.
Third bullet: Support.
Proposal 1.5: Ok.
Proposal 1.6: Support. 
Proposal 1.7: We support Alt.1. 
Proposal 1.8: Not support.
Proposal 1.9: We prefer not to support this due to the potential spec impacts of applying the DWS introduced in R18 CE WI.


	Google
	Proposal 1.1: Do not support. As we mentioned, to use ‘11’ to indicate a layer swapping can provide better performance for PT-RS in SFN mode.

Proposal 1.2: Is it for a conclusion or agreement? Current spec does not have a restriction that simultaneous transmission of two SRS resource sets are not allowed, although we have a conclusion in Rel-17.

Proposal 1.3: We do not think this is needed

Proposal 1.4: We do not think the following bullet is necessary. This does not look to be a practical case, and we do not need to optimize this case.
· when maxRank =1, maxRankSdm = 1 and maxNrofPortsforSdm = 1, the bit-width is 1 bit.


Proposal 1.5: We are uncertain how to indicate the PT-RS and DMRS port association for SFN scheme without layer swapping.

Proposal 1.6:  It is better not to consider this at current stage.

Proposal 1.7: Support Alt1

Proposal 1.8: Support. The two PT-RS ports do not have to be orthogonal, which is similar to mDCI based PUSCH.

Proposal 1.9: We noticed there is another agenda item on dynamic waveform switching. If we support DFT-s-OFDM waveform for mTRP, are we going to support dynamic waveform switching as well?

	MediaTek
	Proposal 1.1: Support
Proposal 1.2: No additional agreement is needed
The legacy specification doesn’t have any restriction about preventing simultaneous SRS resource sets transmission, which implies the simultaneous SRS resource sets transmission can be achieved by NW scheduling. However, we are supportive to introduce a UE capability for indicating the support of simultaneous SRS resource set transmission.
Proposal 1.3: 
We appreciate FL’s clarification. According to FL’s comment, the UE will individually operate the UL precoding specified in Section 6.3.1.5 of TS38.211 for the layers corresponding to different TRPs, when two SRI/TPMI field are indicated for S-DCI based STxMP: 
[image: ]
Note that the individual precoding means the precoding matrix in the above spec is indicated by either 1st TPMI or 2nd TPMI, instead of derived by any combination of 1st TPMI  and 2nd TPMI. 
To align the understanding, we would like to give an example for discussing the UE behavior according to legacy spec: 
· Two SRS resource sets for CB with 2 SRS ports in each SRS resource
· NW schedules a STxMP PUSCH transmission with 2+2 layers, and two SRI/TPMI fields are indicated
In this example, both two SRS ports in different SRS resource sets are indexed as port 1000 and port 1001. For the first 2 layers for TRP1, the UE shall pre-code the first 2 layers on port 1000 and port 1001 by using the 1st SRI and 1st TPMI. And for last 2 layers for TRP2, the UE shall pre-code the last 2 layers on port 1000 and port 1001 by using the 2nd SRI and 2nd TPMI. As a result, for each antenna port, the UE will have the first and the second precoded results corresponding to the TRP1 and TRP2, and it is up to UE implementation to use the physical antenna port(s) on any of panel(s) to transmit the first and the second precoded results. 
If the above behavior is the common understanding for companies, we are okay with no enhancement on antenna port indexing or UL precoding. 
Proposal 1.4: Support in principle 
Option 1 to always have 2 bit-PTRS-DMRS association field is also fine to us. 
Proposal 1.5: Support 
Proposal 1.6: No need to have additional agreement, because it is already supported
Proposal 1.7: Prefer Alt 2 in our understanding
In our view, the maximal number of layers defines how many “different” data streams could be generated before precoding. Since the same data stream(s) is transmitted to two different TRPs in SFN scheme, the maximal number of layer(s) could be up to 4 layers
Proposal 1.8: Not support, prefer to follow the legacy rate matching rule for PTRS
Issue 1.9: Not support for SDM scheme
In addition, DFT-s-OFDM waveform for S-DCI based STxMP SFN scheme and M-DCI based STxMP are not precluded in the previous agreement for supporting those transmission scheme, which means those are already supported even without spec change.

	Lenovo
	Proposal 1.1: Support
Proposal 1.2: Not support. CSI-RS+CSI-RS is not supported for NCJT PDSCH as QC mentioned. Further, the SRS symbol overhead may not be a critical issue for STxMP operation.
Proposal 1.3: Not support. Agree with moderator’s assessment. Different PUSCH layers are associated with different SRS resources in different SRS resource sets. The UE can transmit the PUSCH layers on the same antenna ports as the associated SRS resources.
Proposal 1.4: 
For the first bullet: Support to make the spec more clear.
For the second bullet: 
· For the first sub-bullet: Support to save the 2 bits DCI overhead. 
· For the second sub-bullet: we are not sure how to transmit the single PTRS port for this case. Is it only transmitted by one panel to a single TRP?
For the third bullet: Seems legacy spec works well for this case.
Proposal 1.5: Support the SFN case. For the SDM scheme, does it means 2-bits PTRS-DMRS association field is always configured for this case?
Proposal 1.6: Support.
Proposal 1.7: Support Alt1.
Proposal 1.8: Not support.
Proposal 1.9: Support DFT-s-OFDM waveform for both SDM and SFN scheme. Some enhancements may be needed at least for DFT-s-OFDM waveform for SDM scheme. For example, two PTRS ports may be needed for this case.

	InterDigital
	Proposal 1.1: Support. 
Proposal 1.2: Our understanding is that current specification does not impose any restriction on simultaneous SRS transmission, so this proposal doesn’t seem necessary. 
Proposal 1.3: Agree with FL’s conclusion that this is not needed; the layer association is already clear based on SRS resource sets. 
Proposal 1.4: Support first and third bullet; for second bullet, prefer to use 2 bits like legacy. 
Proposal 1.5: Support. 
Proposal 1.6: Support. 
Proposal 1.7: Support Alt. 1. 
Proposal 1.8: Not support. 
Proposal 1.9: Not support for SDM. Our understanding is that SFN and mDCI already support it, but SDM requires additional specification impact which hasn’t been discussed. 

	Fujitsu
	Proposal 1.1: Support
Proposal 1.2: We are not sure this should be introduced.
Proposal 1.3: Agree with the FL. The functionality itself has no ambiguity. 
Proposal 1.4: For the second bullet, it is preferred to use 0 bit or 2 bit as in the legacy. For the third bullet, does it also include a “2 bit” case? Suggest to add “Otherwise, 2 bit”.
Proposal 1.5: Support.
Proposal 1.6: We think the intention is to support it within one CG configuration, i.e., not STxMP PUSCH + PUSCH between two separate CG configurations. Therefore, it is better clarified as “Support single-DCI based SDM and SFN scheme in CG-PUSCH within one CG configuration.”
Proposal 1.7: Support and slightly prefer Alt2.
Proposal 1.8: No support. This may work for STxMP SDM, but for STxMP SFN, PUSCH still needs to avoid both PTRS ports. In our view, a unified solution is easier and more preferred.

	OPPO
	Proposal 1.1: Support.
Proposal 1.2: Agree with companies that current spec does not restrict that simultaneous transmission of two SRS resource sets are not allowed. Therefore, the proposal seems not necessary.
Proposal 1.3: Agree with FL. The proposal seems not needed.
Proposal 1.4: First and third bullets are ok. For the second bullet, prefer to use 0 bit and 2 bits like legacy.
Proposal 1.5: Support.
Proposal 1.6: Support.
Proposal 1.7: Slightly prefer Alt1.
Proposal 1.8: Prefer to reuse legacy rule.

	Nokia/NSB
	Proposal 1.1: Support
Proposal 1.2: Support
Proposal 1.3:  Not support, agree with the moderator and QC that current specification is sufficient.
Proposal 1.6: Support (good to clarify in spec.)
Proposal 1.7: Support with Alt2
Proposal 1.7: Not support
Proposal 1.8:  We share the same view with QC that DFT-s-OFDM is already supported for SFN and m-DCI. 
 



	Sharp
	Proposal 1.1: Support.
Proposal 1.2: We don’t find any reason to achieve the agreement.
Proposal 1.3: Not support. Agree with the FL’s view.
Proposal 1.4: Support except for second sub-bullet in the second main-bullet. We prefer 0 or 2 bit with PTRS-DMRS association field.
Proposal 1.5: Support.
Proposal 1.6: Support.
Proposal 1.7: Support Alt1.
Proposal 1.8: Not support. Legacy rule should be reused.
Proposal 1.9: Not support for STxMP SDM. 

	CATT
	Proposal 1.1&1.2: Support.
Proposal 1.3:  Further discussions are needed.
Proposal 1.4&1.5: Not support. Currently these two proposals seem contradictory. If we agree on proposal 1.4, for the case mentioned in proposal 1.5 “when maxNrofPortsforSdm = 1,” the number of bit for PTRS-DMRS association field used will be 1 based on the second bullet in proposal 1.4, while the number of bits based on the legacy rules is 2. In this case, proposal 1.5 is not applicable. We suggest deleting the 1 bit cases introduced in proposal 1.4 as follows:
 Proposal 1.4:
· When the single-DCI based STxMP PUSCH SDM/SFN scheme is configured, the DCI field Second PTRS-DMRS association is not present in the DCI.
· For the single-DCI based STxMP PUSCH SDM scheme, the bit-width of PTRS-DMRS association field is determined as follows:
· when maxRank = 1, maxRankSdm =1 and maxNrofPortsforSdm = 2, the bit-width is 0 bit;
· when maxRank =1, maxRankSdm = 1 and maxNrofPortsforSdm = 1, the bit-width is 1 bit.
· otherwise, 2 bit.
· For the single-DCI based STxMP PUSCH SFN scheme, when maxRank = 1 and maxRankSfn = 1, the bit-width of PTRS-DMRS association field is 0 bit.

In this case, both proposal 1.4 &1.5 work. We can be supportive then.

Proposal 1.6: Generally fine. More discussions are preferred.
Proposal 1.7: Support alt2.
Proposal 1.8: Not support. We fail to see the necessity for the use case of this proposal. For sDCI based transmission, such configuration is not necessary as ideal backhaul is considered and two TRPs are jointly scheduled. 
Proposal 1.9: We are supportive on DFT-s-OFDM waveform for STxMP SFN scheme with no spec impact but do not support DFT-s-OFDM waveform for STxMP SDM scheme, which, on the contrary, has spec impact.


	NEC
	Proposal 1.1: OK. 
Proposal 1.2: Support. 
Proposal 1.3: support to have some clarification discussion. Regarding FL comments, we do see the mismatch between PUSCH port index and SRS port index, even the association between layers and SRS resources is clear. For example, for 4-layer STxMP SDM PUSCH, port 1000-1003 will be used, but due to the two 2-port SRS resources configuration and current TS description, we may have only port 1000-1001. To us, it seems not correct.
Proposal 1.6: Support. 
Proposal 1.7: Support Alt. 1, up to 2 layers per panel. 
Proposal 1.9: we are open to support STxMP SFN case. For SDM, we share the similar view that it needs to introduce multi-layer transmission for DFT-s-OFDM.


	FGI
	Proposal 1.1: Support.

Proposal 1.2: We are open to this topic but considering limited time in Rel-18, we think this topic can be down-prioritized in Rel-18.

Proposal 1.3: Support to clarify the unclear behavior in the current CR. However, regarding the second part of the agreement, it should be revised to “PUSCH antenna ports {00001000, ..., 00001000+p1-1}” and “PUSCH antenna ports {00001000, ..., 00001000+p1+p2-1}” since antenna ports for PUSCH start with 1000. Also, we note that following the definition of an antenna port in TS 38.211 (copied below), PUSCH port 1000 is uniquely defined, i.e., the current specifications regard PUSCH port 1000 associated with the first SRS resource set and the PUSCH port 1000 associated with the second SRS resource set as the same ports.

	Clause 4.4.1 in TS 38.211
An antenna port is defined such that the channel over which a symbol on the antenna port is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed.



Proposal 1.6: Support. We think single-DCI-based SDM and SFN for CG PUSCH can be supported with limited and obvious spec impacts.

Proposal 1.7: Support Alt1.

Proposal 1.8: Do not support. We share the same view as QC.

	vivo
	Proposal 1.1: support
Proposal 1.2: simultaneous transmission for SRS and SRS was not discussed previously and we are not confident what other spec impact is expected.
Proposal 1.3: prefer defining the same port index for SRS resources in two SRS resource sets respectively
Proposal 1.4: 
first bullet: Support
second bullet: do not support, it is un necessary to further reduce bit width.
third bullet: support 
Proposal 1.5: Ok with the proposal.
Proposal 1.6: support
Proposal 1.7: support Alt2. There is no reason to restrict maximum transmission layers to 2.
Proposal 1.8: OK to discuss.
Proposal 1.9: support two layers SDM for DFT-S-OFDM.

	LG
	Proposal 1.1/1.2: Support
Proposal 1.3: Do not Support. Current spec is clear and there is no ambiguity.
Proposal 1.4: Given that Fixing the PTRS-DMRS association field to 2 bits is simple and works, we prefer to fix it to 2bits when SDM is RRC configured.
Proposal 1.5: Support.
Proposal 1.6: Support
Proposal 1.7: Support Alt.2. Supporting up to 4 layers has no spec impact.
Proposal 1.8: Do not support. There is no evaluation on performance loss due to interference from the other panel.
Proposal 1.9: Do not support DFT-s-OFDM waveform for STxMP SDM.

	Huawei, HiSilicon
	Proposal 1.1: Support

Proposal 1.2: Not support. 
Supporting simultaneous SRS+SRS does not seem to be essential. In our view, before discussing whether or not to support simultaneous SRS+SRS transmission, the following two issues should be clarified: 1) Does current spec prohibit simultaneous CB/NCB SRS+SRS transmission (we haven’t found that it is prohibited)? 2) Proponents provide the extent of the specification impact if simultaneous SRS+SRS is explicitly specified considering we are in the last meeting of Rel-18.   

Proposal 1.3: Doesn’t seem required. Agree with FL assessment. 

Proposal 1.4: Support. 

The first and third bullets are useful and simple clarifications. The first and second sub-bullets of the second bullet save DCI payload and we prefer that RAN1 agrees on them. 

Further, regarding the second sub-bullet (“when maxRank =1, maxRankSdm = 1 and maxNrofPortsforSdm = 1, the bit-width is 1 bit”), in current spec, when maxRank=1, the bit-width of “PTRS-DMRS association field” is zero. While this makes sense for the legacy sTRP-based transmission, it is not applicable for the case that a single layer per panel is transmitted in the SDM scheme. Therefore, RAN1 should clarify that “when maxRank =1, maxRankSdm = 1 and maxNrofPortsforSdm = 1”, the PTRS-DMRS association field bit-width is 1 bit (supporting this sub-bullet of the proposal and save 1 bit) or 2-bits (following legacy mechanism without saving 1 bit).

Proposal 1.5: Support in principle. However, we prefer that RAN1 agrees on more specific proposals that are ready to be captured in the spec. We think agreeing on this proposal “as is” may create some debate during Editors’ CR discussions. We suggest the following: 
· For SFN: 

· Proposal: Reuse Table 7.3.1.1.2-25 and Table 7.3.1.1.2-26 of 38.212 to indicate the association between PTRS port(s) and DMRS port(s) when one PTRS port and two PTRS ports are configured for the SFN scheme, respectively.

· For SDM:

· Proposal: When maxNrofPortsforSdm = 1 [and maxRankSdm > 1], the 2-bit “PTRS-DMRS association” DCI field indicates the PTRS-DMRS association for the DMRS ports associated with the two TMPI/SRI fields according to the existing Table 7.3.1.1.2-25 in 38.212

Note that the above condition in the brackets for SDM is required if the optimization proposed by the second sub-bullet of the second bullet in Proposal 1.4 is agreed (“when maxRank =1, maxRankSdm = 1 and maxNrofPortsforSdm = 1, the bit-width is 1 bit”) otherwise the additional condition in the brackets should be removed.

Proposal 1.6: We prefer not to support this proposal at this late stage of the WI.
Unlike some other companies, we don’t think SDM/SFN with CG-PUSCH is currently supported in any of the Rel-18 agreements. Also, at least for SDM/SFN Type-1 CG-PUSCH, RAN1 needs to additionally discuss PTRS-DMRS association. 

Proposal 1.7: We prefer Alt1. SFN is mainly for coverage limited scenarios and we don’t see how 4 layers for SFN is needed in practice. 

Proposal 1.8: We think the proposal can work for SDM and are open to further discuss it. 




	Panasonic
	Proposal 1.1: We support.
Proposal 1.2: We support the proposal regarding simultaneous SRS transmission from the two panels.
Proposal 1.3: Do not support.
Proposal 1.9: We support. But one clarification question would be: Is adding additional Antenna ports table for SDM needed for DFT-s-OFDM based SDM transmission with 2 layers, since PUSCH ports are not shared?

	Apple
	P-1.1: support
P-1.2: Not support (SRS+SRS is out of scope)
P-1.3: Not support (not needed)
P-1.4: Not support the second sub-bullet (1st and 3rs are OK). 2nd sub-bullet adds more UE complexity to save 1 or 2 bits under special configurations.
P-1.5: Support, assuming here by legacy we mean Table 7.3.1.1.2-25
P-1.6: Support 
P-1.7: Alt1 (Alt2 basically means UE is transmitting 8 layers across two panels)
P-1.8: Not support (same view as QC)
P-1.9: Not support of DFT-S for m-panel transmission 


	Spreadtrum
	Proposal 1.1:  Support.
Proposal 1.2: No need to introduce additional agreement for STxMP SRS+SRS, as this transmission can be scheduled by gNB based on current spec.
Proposal 1.3:  It seems unnecessary to enhance the indexes of SRS ports and PUSCH ports, as the same PUSCH antenna port can associate with different SRS resource sets.
Proposal 1.4: For the second bullet, the use case needs to be clarified for the configuration with maxRankSdm = 1 and maxNrofPortsforSdm = 1. We think 2 PTRS ports are needed for SDM scheme to track noise for non-coherent antenna ports for two UE panels respectively.
Proposal 1.5: We think that it should be clarified firstly whether the association between PTRS port and DMRS port is determined by the first panel. Actually, when the actual number of PTRS ports is 2 for SFN scheme, the association between two PTRS ports and DMRS ports associated with two TPMI/SRI fields can be indicated separately by 2-bit PTRS-DMRS association field as for SDM scheme to ensure that each PTRS port can be associated with the strongest layer on each panel.  
Proposal 1.6: OK. 
Proposal 1.7: Support Alt.1. 
Proposal 1.8: Not support.

	Mod
	To summarize the inputs to each proposal/issue
Proposal 1.1 (codepoint 11)
· Support: NTT DOCOMO, QC, ZTE, Samsung, Xiaomi, MediaTek, Lenovo, IDG, OPPO, Nokia/NSB, Sharp, CATT, NEC, FGI, vivo, LG, Huawei/HiSilicon, Panasonic, Apple, Fujitsu, Spreadtrum 
· Concern: Google (prefer to use 11 to indicate layer swapping for SFN with 2 layers),

Proposal 1.2 (SRS simultaneous transmission)
· Support: NTT DOCOMO, ZTE, Samsung (adding subject to UE capability), MediaTek (already support but need to introduce UE capability), OPPO (already support), Nokia/NSB, CATT, NEC, LG, Panasonic, 
· Concern: QC, Xiaomi, Lenovo, IDG, Sharp, FGI (lower priority), vivo, Huawei/HiSilicon, Apple, Fujitsu, Spreadtrum,  

@Google, MediaTek, OPPO: based on my understanding, the current specification only says this transmission behavior for the SRS for beam management (in 38.214). During Rel-15, we did discuss the transmission issue for SRS for beam management and reach some conclusion which is why the spec has that description. But about the SRS for CB/NCB, even through we introduced two SRS resource sets in Rel-17, we did not discuss that issue and thus the spec was not updated for that too. That the spec does not use explicit wording to restrict that is not because it is supported, but it is because it was not discussed before. That is my understanding why an agreement is needed if it is to be supported.

Proposal 1.3 (indexing the PUSCH ports and SRS ports)
· Support: NTT DOCOMO, ZTE, Xiaomi (ok to clarify), MediaTek, FGI, 
· Concern: QC, Samsung, Google, Lenovo, Lenovo, IDG, OPPO, Nokia/NSB, Sharp,  vivo, LG, Huawei/HiSilicon, Panasonic, Apple, Fujitsu, Spreadtrum

CATT suggest more further discussion
@MediaTek: yes, the behavior you explained is my understanding. @All, please let us if that is not your common understanding.
@NEC: for your example of 4-layer SDM CB-based PUSCH (2+2), my understanding is ports 1000 and 1001 are used in both panels. 

Proposal 1.4 (PTRS-DMRS association DCI field bit-width)
The following companies are ok the 1st and 3rd sub-bullet of the second bullet (of SDM), and they are ok to support the 0 bit and 2 bits, but not ok with the 1 bit case:
· NTT DOCOMO, Samsung, Xiaomi, Google, IDG, OPPO, Sharp, CATT, vivo, Apple, Lenovo, Fujitsu, Spreadtrum
LG suggest to fix to 2 bits for SDM. 
ZTE only supports the first bullet and think the second bullet (SDM) and third bullet (SFN) are not needed.
QC, MediaTek and Huawei/HiSilicon are ok with the proposal. 
@All, please check the updated proposal 1.4, where the main change is the 2nd sub-bullet of the SDM case is removed. So now, the bits for SDM case is either 0 bit or 2 bits. For the 3rd bullet of SFN, per the suggestion by Fujitsu, adding “otherwise, 2 bits” to complete the description.  

Proposal 1.5 (indication of association between PTRS ports and DMRS ports)
Support/ok (in princple): NTT DOCOMO, QC (change to more specific table), ZTE,  Samsung,  Xiaomi, MediaTek, Lenovo, IDG, OPPO, Sharp, CATT, vivo, LG, Huawei/HiSilicon (wording change to more specific), Apple, Fujitsu
@ Lenovo: regarding your question, for SDM, per the latest revised proposal 1.4, it would be either 0 or 2 bits when SDM is configured.
@Spreadtrum: we have made agreement in previous meeting that the actual number of PTRS ports is determined by the TPMI of first panel. 
@all, the wording in proposal 1.5 is updated to be more specific per the suggestions by companies. 

Proposal 1.6 (STxMP SDM/SFN in CG-PUSCH)
· Support: NTT DOCOMO, QC (already support, better to clarify), ZTE, Xiaomi, MediaTek (already support), Lenovo, IDG, OPPO, Nokia/NSB, Sharp, CATT, NEC, FGI, vivo, LG, Apple, Fujitsu (some wording change), Spreadtrum, 
· Concern: Samsung, Google, Huawei/HiSilicon (because additional PTRS-DMRS association for type 1 needs discussion), 

@HW: regarding the “additional PTRS-DMRS association for Type 1 CG PUSCH”, my understanding is the current spec can be re-used and we do not need additional discussion:
	38.214 Section 6.2.3.1
For a PUSCH corresponding to a configured grant Type 1 transmission, the UE may assume the association between UL PT-RS port(s) and DM-RS port(s) defined by value 0 in Table 7.3.1.1.2-25 or value "00" in Table 7.3.1.1.1.2-26 described in Clause 7.3.1 of [5, TS38.212].



Proposal 1.7 (maxRank of SFN)
· Alt1 (max = 2): NTT DOCOMO, QC, ZTE, Samsung, Xiaomi, Google, Lenovo, OPPO, Sharp, NEC, FGI, Huawei/HiSilicon, Apple, IDG, Spreadtrum
· Alt2 (max = 4): QC (ok if majority), MediaTek, Fujitsu, Nokia/NSB, CATT, vivo, LG, 

@All, Alt1 is supported by more companies. I would suggest to conclude with Alt1. 
Proposal 1.8 (PUSCH rate match to REs of PTRS)
· Support: Google, vivo (ok to discuss), Huawei/HiSilicon (open to dicuss) 
· Concern: NTT DOCOMO, QC, ZTE, Samsung, Xiaomi, MediaTek, Lenovo, IDG, Fujitsu, OPPO, Nokia/NSB, Sharp, FGI, LG, Apple, Spreadtrum

Issue 1.9, whether to support DFT-s-OFDM in SDM/SFN
· Support SDM: NTT DOCOMO, Lenovo, vivo, Panasonic
· Support SFN: NTT DOCOMO, QC (SFN is already supported), Lenovo, Nokia/NSB (SFN is already supported), CATT, NEC, Panasonic, IDG, 
· Concern on both SDM/SFN: ZTE, Samsung (strong concern), Xiaomi, MediaTek, Sharp, LG, Apple, Fujitsu
· Concern on SDM: CATT (not SDM), NEC (SDM needs extra specification), IDG

@Google: my understanding is supporting DFT-s-OFDM in SDM or SFN does not necessarily mean supporting the dynamic waveform switch. The system can be configured to be DFT-s-OFDM or OFDM waveform and when the system is configured DFT-s-OFDM, the system can configure SDM scheme or SFN scheme if that is supported.
@ Panasonic: for your question: yes, additional DMRS table is needed to support SDM in DFT-s-OFDM. 



Round 2 Discussion
For the round 2 discussion, I would like to suggest to focus on proposal 1.4 and 1.6
Proposal 1.4:
· When the single-DCI based STxMP PUSCH SDM/SFN scheme is configured, the DCI field Second PTRS-DMRS association is not present in the DCI.
· For If the single-DCI based STxMP PUSCH SDM scheme is configured, the bit-width of PTRS-DMRS association field is determined as follows:
· when maxRank = 1, maxRankSdm =1 and maxNrofPortsforSdm = 2, the bit-width is 0 bit;
· otherwise, 2 bits.
· For If the single-DCI based STxMP PUSCH SFN scheme is configured, 
· when maxRank = 1 and maxRankSfn = 1, the bit-width of PTRS-DMRS association field is 0 bit.
· Otherwise, 2 bits

Proposal 1.6: Support single-DCI based SDM and SFN scheme in CG-PUSCH within one CG configuration
· For Type-1 CG-PUSCH, configure two SRI fields and two TPMI fields in CG configuration.
· For Type-2 CG-PUSCH, the SRS resource set indicator/SRI fields/TPMI fields in the activation DCI of the SDM/SFN are applied to the activated CG PUSCH.


	Company 
	Comments

	Mod00
	Please share your views/inputs on the proposals 1.4 and 1.6
Here is my assessment on each proposal:
For proposal 1.4: from my understanding, we do need something like that because the current spec only says: the bit-width of PTRS-DMRS field is 0 bit when maxRank =1. In Rel-18, the editor needs some conclusion for SDM and SFN to update the spec to clarify the design for SDM and SFN
For proposal 1.5: my reading about the spec is all the signalling is there for supporting SDM/SFN in CG-PUSCH, but it is good to have an explicit agreement to at least clarify that. @HW’s comments of “additional PTRS-DMRS association for Type 1 CG PUSCH”, as I explained in last round, the description in 38.214 can already resolve your concern.

	CATT
	 Proposal 1.4&Proposal 1.6: Support current version.

	NTT Docomo
	Support proposal 1.4 and 1.6. 

	Spreadtrum
	Fine with proposal 1.4&1.6.

	TCL
	Support proposal 1.4 and 1.6

	Samsung
	For the sake of progress, we can live with Proposal 1.4 and Proposal 1.6. 

	Nokia/NSB
	Support both proposals 1.4 and 1.6. 

	Transsion 
	Support both proposal 1.4 and 1.6. 

	LG
	Support both proposal 1.4 and 1.6. 

	Xiaomi
	Support both proposal 1.4 and 1.6. 

	Huawei, HiSilicon
	Proposal 1.4: Support.
Proposal 1.6: We still think DMRS-PTRS association for Type-1 CG-PUSCH should be discussed. As our FL pointed out, current spec says:

	38.214 Section 6.2.3.1
For a PUSCH corresponding to a configured grant Type 1 transmission, the UE may assume the association between UL PT-RS port(s) and DM-RS port(s) defined by value 0 in Table 7.3.1.1.2-25 or value "00" in Table 7.3.1.1.1.2-26 described in Clause 7.3.1 of [5, TS38.212].



However, for DG-PDSCH with SDM with two PTRS ports, RAN1 agreed to use Table 7.3.1.1.1.2-25a which is relevant to two panel/two TRP schemes. We suggest the following:

Proposal 1.6 (modified): Support single-DCI based SDM and SFN scheme in CG-PUSCH within one CG configuration
· For Type-1 CG-PUSCH, configure two SRI fields and two TPMI fields in CG configuration.
· For Type-1 CG-PUSCH single-DCI based SFN, the UE may assume the association between UL PT-RS port(s) and DM-RS port(s) defined by value 0 in Table 7.3.1.1.2-25 or value "00" in Table 7.3.1.1.1.2-26 described in Clause 7.3.1 of [5, TS38.212].
· For Type-1 CG-PUSCH single-DCI based SDM, the UE may assume the association between UL PT-RS port(s) and DM-RS port(s) defined by value 0 in Table 7.3.1.1.2-25 or value "00" in Table 7.3.1.1.1.2-25a described in Clause 7.3.1 of [5, TS38.212].
· For Type-2 CG-PUSCH, the SRS resource set indicator/SRI fields/TPMI fields in the activation DCI of the SDM/SFN are applied to the activated CG PUSCH.





Multi-DCI based STxMP PUSCH+PUSCH
Table 2-1 summary of Issue multi-DCI based STxMP PUSCH+PUSCH
	# 
	Issue
	Companies’ views and proposals suggested by Mod

	2.1
	RRC configuration of multi-DCI based STxMP PUSCH+PUSCH: How to configure the scheme of multi-DCI based STxMP PUSCH+PUSCH in RRC?  Do we need introduce a new dedicated RRC parameter?

Closed
	Regarding how to configure multi-DCI based STxMP PUSCH+PUSCH in RRC, there are two different views:
· Alt1: Introduce a dedicated RRC parameter (e.g., enableSTx2P) to indicate the multi-DCI based STxMP PUSCH+PUSCH. Configuring the RRC parameter enableSTx2P + two coresetPoolIndex values + two SRS resource sets for CB or NCB indicates the configuration of multi-DCI based STxMP PUSCH+PUSCH transmission
· Qualcomm, Hyundai, OPPO, 
· Alt2: No need to introduce a dedicated RRC parameter. Configuring two coresetPoolIndex values + configuring two SRS resource sets for CB or NCB indicates the configuration of multi-DCI based STxMP PUSCH+PUSCH. 
· Spreadtrum, Intel, 

Mod: This is high priority issue and we need to reach conclusion in this meeting. My understanding is those the proponents of these two Alt have different understanding on the behavior of Rel-17 TDM PUSCH repetition scheme. The proponents of Alts think that in Rel-17 specification, it is allowed to configure two SRS resource sets in multi-DCI based system, thus using two SRS resource set in multi-DCI based mTRP system is not sufficient to indicate the STxMP. In contrast, the proponents of Alt2 believe that the Rel-17 TDM PUSCH repetition scheme is designed only for single-DCI based system and thus configuring two SRS resource sets in multi-DCI based mTRP system is sufficient to indicate the rel-18 STxMP. Per my understanding, the Rel-17 specification does not explicitly restrict the configuration of two SRS resource sets in multi-DCI based system, but the discussion during Rel-17 did design the TDM repetition scheme for single-DCI based system 

Proposal 2.1: Regarding how to configure multi-DCI based STxMP PUSCH+PUSCH in RRC, down-select one from the followings:
· Alt1: Introduce a new RRC parameter (e.g., enableSTx2P) to indicate the multi-DCI based STxMP PUSCH+PUSCH. The multi-DCI based STxMP PUSCH+PUSCH is configured when the RRC parameter enableSTx2P is configured, two different coresetPoolIndex values are configured and two SRS resource sets for CB/NCB are configured.
· Alt2: The multi-DCI based STxMP PUSCH+PUSCH is configured when two different coresetPoolIndex values are configured and two SRS resource sets for CB/NCB are configured.
When multi-DCI based STxMP PUSCH+PUSCH is configured, the DCI field SRS resource set indicator is not present.


	2.2
	How to handle the legacy UL collision rules of PUSCH collision in one CC/BWP when multi-DCI based STxMP PUSCH+PUSCH is configured?

Closed
	Samsung, Sharp and Qualcomm discussed the issue of how to handle the UL PUSCH collision rule specified in legacy specification when multi-DCI based STxMP PUSCH+PUSCH is configured.
Both Samsung and Qualcomm suggested to perform those rules per TRP when multi-DCI based STxMP PUSCH+PUSCH is configured, i..e., it is performed per coresetPoolIndex. 

Proposal 2.2: When multi-DCI based STxMP PUSCH+PUSCH is configured, 
· all the existing dropping rules for resolving overlapping PUSCH for the cases of one PUSCH colliding overlapping with another PUSCH in one serving cell specified in legacy specifications for CG+DG overlap, CG+PUSCH with SP-CSI overlap, or PUSCH with SP-CSI + PUSCH with SP-CSI overlap are performed separately for each coresetPoolIndex value.   
· UL cancellation indication (CI) only applies to PUSCH/SRS with the same coresetPoolIndex value as the UL CI.


	2.3
	Number of PTRS port in multi-DCI based STxMP PUSCH+PUSCH

Closed
	NTT DOCOMO proposed that the number of PTRS ports per PUSCH in multi-DCI based PUSCH+PUSCH shall be restricted to 1.

Proposal 2.3: The number of PTRS port in a PUSCH of multi-DCI based STxMP PUSCH+PUSCH is restricted to 1.

	2.4
	Multi-DCI based PUSCH+PUSCH in DFT-s-OFDM waveform and PUSCH has 1 layer.
	Similar to the issue 1.9, this issue has also been discussed in last couple of meeting and some companies raised strong concern on it. For this meeting, companies provide views in the tdocs as follows:
· Support: CMCC, Sharp, Panasonic
· Not support: Google, Apple, Xiaomi

Mod: please input more views on this. 

	2.5
	DMRS sequence in multi-DCI based PUSCH+PUSCH transmission
	ZTE and Nokia/NSB suggested that there exist issue of DMRS sequence collision in multi-DCI based PUSCH+PUSCH transmission. As in the current spec, the DMRS-UplinkConfig in PUSCH-config is applicable to a particular BWP for all PUSCHs within a serving cell and the DMRS initialization ID is shared among the PUSCHs to two TRPs. They proposed to use method to differentiate the DMRS sequence for PUSCH of different TRPs, for example, different DMRS initialization ID per TRP.

Proposal 2.5: For multi-DCI based STxMP PUSCH+PUSCH, support to configure two different PUSCH DMRS initialization IDs associated with coresetPoolIndex values 0 and 1, respectively.


	
	
	




Table 2-2: Company input for Issues 1.x
	Company 
	Comments

	Mod00
	Please share your views/inputs on the issues 2.x

	NTT Docomo
	Proposal 2.1: Support Alt.1. In our understanding, in Rel-17 two SRS resource sets can be configured in multi-DCI.
Proposal 2.2: Support.
Proposal 2.3: Support. We think the restriction is needed so that the total number of PTRS ports is up to two in STxMP PUSCH+PUSCH.
Proposal 2.4: Support.

	QC
	Proposal 2.1: Support Alt.1. Our understanding is similar to FL. Also, this new RRC param is already used in draft spec 38.213, and is simpler to understand when the feature is configured.

Proposal 2.2: Support but prefer to be more specific rather than “all the existing dropping rules”. We had a TP to capture the exact changes that are needed. If TP cannot be discussed yet, we suggest the following:
Updated Proposal 2.2: When multi-DCI based STxMP PUSCH+PUSCH is configured, all the existing dropping rules for the cases of one PUSCH colliding with another PUSCH in one serving cell specified in legacy specifications for CG+DG overlap, CG+CG overlap, CG+PUSCH with SP-CSI overlap, or PUSCH with SP-CSI+PUSCH with SP-CSI overlap are performed separately for each coresetPoolIndex value.   


Proposal 2.3: Support.

Proposal 2.4: Our understanding is that it is already supported. Please see our reply in Section 2.1.

Proposal 1.5: Proposal is unclear. Network can schedule different DMRS ports to avoid any interference on DMRS.

	ZTE
	Proposal 2.1: Do not support. Even though two SRS resource sets can be configured in MDCI MTRP system as per the specifications in Rel-17, the UE can transmit either STxMP PUSCH+PUSCH or non-STxMP PUSCH+PUSCH depends on the scheduling result by two DCIs as long as the capability of STxMP PUSCH+PUSCH is reported. Hence we fail to see the necessity of Alt1. Besides, if go with Alt1, does it mean gNB needs to guarantee MDCI MTRP based PUSCH+PUSCH should be overlapped in time domains anytime? If so, it is over-demanded to NW implementation of MDCI MTRP with respect to the non-ideal backhaul assumption.

Proposal 2.2: Support. 

Proposal 2.3: Support. 

Proposal 2.4: Do not support.

Proposal 2.5: Support. Regarding to QC’s comment “Network can schedule different DMRS ports to avoid any interference on DMRS”, it is quit challenging to NW in fact because of the unawareness of MDCI MTRP operation with non-ideal backhaul assumption.

	Samsung
	2.1: Even though mTRP PUSCH repetition was targeting sDCI system in Rel-17, there is no explicit restriction on configuring two SRS resource sets in mDCI system as FL mentioned. We prefer Alt1 for clearer configuration on this feature. 

2.2: We can support in principle. For some cases, the PUSCH is not always dropped, for example, MAC does not generate the PDU for the deprioritized PUSCH if collision happens. In addition, same principle should apply to UL cancellation indication (CI). A UL CI associated with a coresetPoolIndex value should only indicate the PUSCH/SRS with the same coresetPoolIndex value. For better understanding, we suggest following modification: 

Proposal 2.2: When multi-DCI based STxMP PUSCH+PUSCH is configured, 
· all the existing dropping rulesrules for resolving overlapping PUSCHs for the cases of one PUSCH collidingoverlapping with another PUSCH in one serving cell specified in legacy specifications are performed separately for each coresetPoolIndex value.
· UL cancellation indication (CI) only applies to PUSCH/SRS with the same coresetPoolIndex value as the UL CI.

2.3: We can support. 

2.4: We cannot support. 

2.5: We don’t need this proposal. For mDCI based STxMP scheme, each DCI or RRC configuration ‘ConfiguredGrantConfig’ includes ‘DMRS sequence initialization’ field or ‘dmrs-SeqInitialization’. By gNB implementation, gNB can indicate/configure different initialization ID if the performance degradation is expected.

	Xiaomi
	Proposal 2.1: Support Alt.1.
Proposal 2.2: Support. 
Proposal 2.3: Support. 
Proposal 2.4: Do not support for the similar reason as S-DCI based STxMP.
Proposal 2.5: Not support. 

	Google
	Proposal 2.1: Support Alt2

Proposal 2.2: We noticed that PUCCH for TRP1 can still collide with PUSCH for TRP2, since the UE may fail to decode one of the DCIs scheduling the PUSCHs. Therefore, the existing rule should still be applicable for this case. 

Proposal 2.3: This can be discussed in UE feature.

Issue 2.4: At current stage, it is better not to consider this case, as it would require additional discussion in UL coverage enhancement agenda.

Proposal 2.5: We failed to see the necessity. 

	MediaTek
	Proposal 2.1: Okay with Alt1 to have clearer rule
Proposal 2.2: No need for additional agreement
We think it is a draft spec issue. When M-DCI based STxMP PUSCH with any combination of CG-PUSCHs and/or DG-PUSCHs is supported, that means any existing cancellation/dropping rule for preventing PUSCH collision should be only preformed among the PUSCHs corresponding to the same TRP. 
Proposal 2.3: Support
Proposal 2.4: No additional agreement is needed, since it has already supported

	Lenovo
	Proposal 2.1: We understand two SRS resource sets can only be configured for S-DCI based TDM PUSCH schemes in Rel-17 since there is no association between the two SRS resource sets and the coresetPoolIndex for M-DCI case. Alt2 is enough to identify M-DCI based STxMP PUSCH+PUSCH.
Proposal 2.2: Support.
Proposal 2.3: Support.
Proposal 2.4: Support.
Proposal 2.5: Seems this can be achieved by indicating different 𝑛SCID for different coresetPoolIndex value.

	InterDigital
	Proposal 2.1: Support Alt.1.
Proposal 2.2: Support. 
Proposal 2.3: Support. 
Proposal 2.4: Support. 
Proposal 2.5: This proposal doesn’t seem necessary, as network can avoid collisions through configuration. 

	Fujitsu
	Proposal 2.1: Alt1 is slightly preferred.
Proposal 2.2: Support.
Proposal 2.3: Support.

	OPPO
	Proposal 2.1: We prefer Alt1 to make the rule clearer.
Proposal 2.2: Support.
Proposal 2.3: Support.

	Nokia/NSB
	Proposal 2.1: Support Alt1
Proposal 2.2: 
· Before supporting such proposal, we think better to first clarify which dropping rules the proposal is referring to exactly, i.e., whether e.g., the joint operation with the ‘Rel-16 intra UE prioritization of different PHY priorities’ (or other legacy handling procedures) is assumed to be supported (or not). Such clarification would also be needed for the agreed operation for UCI multiplexing in case of STxMP (as we also discuss in our Tdoc). 
· Besides, although these are for S-DCI mode, the following aspects would also need to be discussed: (i) UCI multiplexing for the single-DCI based STxMP PUSCH+PUSCH, (ii) cases where UCI is scheduled on PUSCH (with or without UL-SCH), i.e., in case of aperiodic-CSI or semi-persistent CSI on PUSCH.

Proposal 2.4: Sharing the same understanding with QC, that this is already supported. 
Proposal 2.5: Support 
 


	Sharp
	Proposal 2.1: Support Alt1 for clearer rule.
Proposal 2.2: Support.
Proposal 2.3: Support.
Proposal 2.4: Support.
Proposal 2.5: That seems to be not needed. gNB can indicate different DMRS initialization IDs.

	CATT
	Proposal 2.1: Support Alt 1.
Proposal 2.2: Support. 
Proposal 2.3: Generally OK. 
Proposal 2.4: Support. 
Proposal 2.5: Generally OK.

	NEC
	Proposal 2.1: Support Alt.1.
 

	FGI
	Proposal 2.1: Support Alt 2.

Proposal 2.2: Support.

Proposal 2.3: Support.

Proposal 2.5: Support.

	vivo
	Proposal 2.1: support Alt1
Proposal 2.2: support
Proposal 2.3: do not support
Proposal 2.4: support
Proposal 2.5: seems not needed

	LG
	Proposal 2.1: Support.
Proposal 2.2: Support.
Proposal 2.3: Support. 
Proposal 2.5: Do not support.

	Huawei, HiSilicon
	Proposal 2.1: Support and we think Alt2 is sufficient.

Even though configuring 2 SRS resource sets may not be explicitly ruled out in Rel-17 TDM PUSCH, there are other RRC parameters such as “mappingPattern-r17” that are mandatory present in the case of TDM repetition but irrelevant in the case of mDCI PUSCH+PUSCH and UE can use its presence/absence to distinguish the two schemes. 
Further, we think that if RAN1 prefers an explicit solution, it is better to agree on a Rel-17 CR to clarify that Rel-17 TDM repetition is only applicable to the sDCI case. 

Proposal 2.2: Support. OK with Samsung modifications. 

Proposal 2.3: Not support. 

We are not justified why such a proposal is needed. There is no agreement in Rel-18 that the max number of PTRS ports for mDCI PUSCH+PUSCH should be limited to 2. We think that in mDCI-based PUSCH+PUSCH, each PUSCH transmission should follow the legacy sTRP transmission as much as possible. In legacy sTRP transmission, 2 PTRS ports are used when UE reports 'partialAndNonCoherent', or 'nonCoherent' capability. Similarly, if UE that supports mDCI-based PUSCH+PUSCH reports 'partialAndNonCoherent', or 'nonCoherent' capability, 2 PTRS ports per panel are required. 

Proposal 2.5: Not support.
This doesn’t seem to be required and can be handled by gNB implementation. Even though ideal backhaul is not assumed in the mDCI case, some coordination at the NW side is still expected. This is similar to mDCI-based NCJT PDSCH scenario where 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, or DM-RS ports in a CDM group indicated by two TCI states (ie, some NW side coordination is necessary). 



	Panasonic
	Proposal 2.1: We prefer Alt1 because it is clearer. 
Proposal 2.5: Do not support.

	Apple
	P-2.1: Support in principal (Question for clarification, this RRC parameter, enableSTx2P, is separate from the RRC parameters for sDCI based SDM/SF, right?
P-2.2: Support QC’s version
P-2.3: Support
P-2.4: Not support.
P-2.5: Not needed

	Spreadtrum
	Proposal 2.1: In Rel-17, the TDM scheme was designed for single-DCI based mTRP, where two SRS resource sets are configured and the second SRI field and SRS resource set indicator field are present in DCI. Even if Rel-17 spec does not restrict PUSCH TDM scheme in multi-DCI based mTRP, it should be clarified for DCI field (Is it necessary to include second SRI field and SRS resource set indicator field?) and the UE behavior (transmit PUSCH to one or two TRPs).
Proposal 2.2: Support.
Proposal 2.3: Support.

	Mod
	Proposal 2.1 (RRC configuration for mDCI based STxMP PUSCH+PUSC)
· Alt1: NTT DOCOMO, QC, Samsung, Xiaomi, MediaTek, IDC, Fujitsu, OPPO, Nokia/NSB, Sharp, CATT, NEC, vivo, [LG], Panasonic, [Apple], 
· Alt2: ZTE, Google, Lenovo, FGI, Huawei/HiSilicon,

@All, more companies support Alt1, I think maybe we can move with Alt1. 
@Apple, for your question, yes, I think the RRC parameter enableSTx2P, is separate from the RRC parameters for sDCI based SDM/SFN. However, it is all up to RAN2 design as long as the function is properly implemented. 
@LG and Apple: looks like you support Alt1 so I include your name under Alt1 for now. Please correct me if I am wrong. 
@Spreadtrum: one sub-bullet is added to clarify that when multi-DCI based STxMP PUSCH+PUSCH is configured, the DCI field SRS resource set indicator is not present.

Proposal 2.2 (how to handle legacy PUSCH collision rules)
· Support: NTT DOCOMO, QC (wording chaneg), ZTE, Samsung (with wording change), Xiaomi,  Lenovo, IDC, Fujitsu, OPPO, Sharp, CATT, FGI, vivo, LG, Huawei/HiSilicon, Apple, Spreadtrum
· Concern: 

MediaTek thinks no need extra agreement is needed but agree with the contents, i.e., per TRP collision handling, 
Nokia/NSB suggest to clarify the which dropping rules more precisely.  @Nokia/NSB, regarding your 2nd comments on S-DCI mode, my understanding is that in single-DCI based STxMP SDM scheme, there is no two PUSCH + PUSCH, instead we only have one PUSCH. The UCI would just multiplex to that PUSCH according to the current spec. It seems no additional design is needed.
@All, the proposal 2.2 is updated based on the suggestion by QC and Samsung. 

Proposal 2.3 (single PTRS ports in PUSCH+PUSC)
· Support: NTT DOCOMO, QC, ZTE, Samsung, Xiaomi, MediaTek, Lenovo, IDC,  Fujitsu, OPPO, Sharp, CATT, FGI, LG, Apple, Spreadtrum
· Concern: vivo, Huawei/HiSilicon

Google suggest to discuss this in UE feature. 

Proposal 2.4 (multi-DCI based STxMP PUSCH+PUSCH in DFTs-OFDM)
· Support: NTT DOCOMO, QC (already support), MediaTek (already support), Lenovo, IDC, Nokia/NSB (already support), Sharp, CATT, vivo, 
· Concern: ZTE, Samsung, Xiaomi, Google, Apple, 

Proposal 2.5 (DMRS sequence initialization)
· Support: ZTE, Nokia/NSB, CATT, FGI
Concern: QC, Samsung, Xiaomi, Google, Lenovo (not needed), IDC, Sharp (not needed), vivo (not needed), LG, Huawei/HiSilicon, Panasonic, Apple, 



Round 2 Discussion

Updated Proposal 2.2: When multi-DCI based STxMP PUSCH+PUSCH is configured, 
· the existing rules for resolving overlapping PUSCH for the cases of one PUSCH overlapping with another PUSCH in one serving cell specified in legacy specifications at least for CG+DG overlap, CG+CG overlap CG+PUSCH with SP-CSI overlap, or PUSCH with SP-CSI + PUSCH with SP-CSI overlap are performed separately for each coresetPoolIndex value.   
· UL cancellation indication (CI) only applies to PUSCH/SRS with the same coresetPoolIndex value as the UL CI.

Proposal 2.3: The number of PTRS port in a PUSCH of multi-DCI based STxMP PUSCH+PUSCH is restricted to 1.
	Company 
	Comments

	Mod00
	Please share your views/inputs on the proposal 2.2 and 2.4
Re proposal 2.2: no company raised concern to this proposal and some companies suggested wording changes/adding one new bullet. Please check the latest proposal 2.2

Re proposal 2.3: from the last round, we have the following views:
· Support: NTT DOCOMO, QC, ZTE, Samsung, Xiaomi, MediaTek, Lenovo, IDC,  Fujitsu, OPPO, Sharp, CATT, FGI, LG, Apple, Spreadtrum
· Concern: vivo, Huawei/HiSilicon
Looks like it is possible we can reach an conclusion here.

	CATT
	Updated Proposal 2.2: Support.
Proposal 2.3: OK with majority.

	NTT Docomo
	Support proposal 2.2 and 2.3. 

	Spreadtrum
	Support proposal 2.2 and 2.3.

	TCL
	Support proposal 2.2
Do not support proposal 2.3. MDCI based MTRP operation can be regarded as two STRP operations. The number of PTRS port is determined by the capability of coherent properties of antennas for STRP operation. So we do not think this proposal is necessary.

	Samsung
	We support Proposal 2.2 in principle but we think AP-CSI should be considered also. In addition, channels with both same and different priorities should be considered.

We can support Proposal 2.3.

	Mod
	I forget to include “CG+CG overlap” in the text of proposal 2.2, fixed it.

	Nokia/NSB
	Before supporting the (updated) Proposal 2.2, as we commented earlier, a clarification is needed on whether the proposal and the ‘overlapping PUSCHs’ covers the cases where e.g., ‘Rel-16 intra UE prioritization of different PHY priorities’ is configured.

Support proposal 2.3. 

Mod: I think the cases of “different PHY priorities is configured” are covered in the proposal. “overlapping PUSCHs” means any two overlapping PUSCHs, no matter they have same or different priorities.   

	Transsion 
	We support Proposal 2.2 in principle but we think CG+CG overlapping should be considered also. In addition, PUSCH with different priorities should be considered.
Mod: Yes, the CG+CG case is added. 

Support proposal 2.3.

	LG
	Support proposal 2.2 and 2.3.

	Mod
	I received some comments based on the offline discussion between QC, ZTE and Samsung on proposal 2.2 and accordingly, make two changes in proposal 2.2:
· Add “at least” in first bullet 
· Delete the second bullet because the second bullet is for inter-UE case, which is out of the scope of our discussion on STxMP.



STxMP PUCCH SFN
Table 3-1 summary of Issues of STxMP PUCCH
	# 
	Issue
	Companies’ views and proposals suggested by Mod

	3.1
	RRC configuration of STxMP PUCCH SFN scheme: in PUCCH-Config or PUCCH-resource?
Closed
	The question is where to configure the RRC parameter of STxMP SFN scheme for PUCCH transmission, in PUCCH-config vs PUCCH resource? I.e., whether we configure the scheme to all the PUCCH resources in one BWP or we configure the scheme per PUCCH resource. Companies have two different views:

· Alt1: configured in PUCCH-resource, i.e., configured it per PUCCH resource
· Spreadtrum, vivo, Intel, CATT, Fujitsu, Samsung, Sharp, Qualcomm, MediaTek
· Alt2: configured in PUCCH-Config
· Panasonic, ZTE, Qualcomm 

Qualcomm and MediaTek proposed that if Alt1 is suggested (i.e., RRC is configured per PUCCH resource), it should be subject to UE capability to support configuring SFN in some PUCCH resources and Rel-17 TDM repetition scheme in some other PUCCH resource(s).
Mod: configuring per PUCCH resource is supported by more companies and the suggestion of Qualcomm and MediaTek can resolve the concerns on ‘dynamic switch’ between Rel-18 SFN and Rel-17 TDM through PUCCH resource indication. Thus, I would like to suggest to move forward with Alt1 + adding UE capability. 
Proposal 3.1: Introduce one RRC parameter in PUCCH-resource to configure STxMP SFN scheme per PUCCH resource:
· When this RRC parameter is configured and two TCI states are configured in one PUCCH resource, the STxMP SFN scheme is configured to this PUCCH resource.
· It is subject to UE capability to support configuring Rel-18 STxMP SFN scheme in some PUCCH resource(s) and configuring Rel-17 TDM repetition scheme in some other PUCCH resource(s) in the same CC.


	
	
	




Table 1-2: Company input for Issues 3.1
	Company 
	Comments

	Mod00
	Please share your views on the issue/proposal

	NTT Docomo
	Proposal 3.1: Support Alt.1.

	QC
	Proposal 3.1: Support.

	ZTE
	Proposal 3.1: Do not support, we think Alt2 should be adopted upon the follows:
· First, dynamic switching between STxMP SFN scheme and sTRP scheme of PUCCH should be supported. In Rel-17, dynamic switching between MTRP TDM scheme and sTRP scheme of PUCCH repetition is done by the indication of PRI field in DCI upon the indicated PUCCH resource activated with one or two spatial relations via MAC CE. This principle will be reverted by Alt 1 due to RRC-based configuration of STxMP SFN scheme per PUCCH resource. By comparison, Alt 2 can completely inherit this mechanism to fulfill dynamic switching between STxMP SFN scheme and sTRP scheme of PUCCH.
· Second, given that dynamic switching between STxMP SDM/SFN scheme and Rel-17 MTRP TDM scheme of PUSCH transmission is precluded in Rel-18, the necessity of dynamic switching between STxMP SFN scheme and Rel-17 MTRP TDM scheme of PUCCH transmission is agnostic.  Consequently, it is sufficient to enable STxMP SFN PUCCH transmission in UE specific (presumably same as PUCCH-config specific in this case), rather than PUCCH resource specific.

	Samsung
	3.1: We can support. In addition, we suggest to discuss how to handle periodic/semi-persistent SFN PUCCH if indicated TCI states are not valid for STxMP scheme (i.e. reference RSs from two indicated TCI are not included in the one group of group based L1-beam reporting).
So, we suggest followings as updated Proposal 3.1:

Proposal 3.1: Introduce one RRC parameter in PUCCH-resource to configure STxMP SFN scheme per PUCCH resource:
· When this RRC parameter is configured and two TCI states are configured in one PUCCH resource, the STxMP SFN scheme is configured to this PUCCH resource.
· It is subject to UE capability to support configuring Rel-18 STxMP SFN scheme in some PUCCH resource(s) and configuring Rel-17 TDM repetition scheme in some other PUCCH resource(s) in the same CC.
· FFS: how to transmit P/SP SFN PUCCH if two TCI states are not valid for STxMP SFN scheme


	Xiaomi
	We prefer Alt.2. 

	Google
	Proposal 3.1: Support

	MediaTek
	Proposal 3.1: Support

	Lenovo
	Proposal 3.1: Support Alt1 for flexibility.

	InterDigital
	Support Alt.1.

	Fujitsu
	Proposal 3.1: Support

	OPPO
	Proposal 3.1: Support

	Nokia/NSB
	Proposal 3.1: Support with Alt1

	Sharp
	Proposal 3.1: Support.

	CATT
	Proposal 3.1: Support.

	FGI
	Proposal 3.1: Support (Alt1).

	LG
	Proposal 3.1: Support

	Huawei, HiSilicon
	Proposal 3.1: Support

	Panasonic
	Proposal 3.1: We do not support. This was not supported for previous multi-TRP transmission schemes in legacy, and we think it is confusing to treat STxMP differently. Also the wording of the proposal:
•	It is subject to UE capability to support configuring Rel-18 STxMP SFN scheme in some PUCCH resource(s) and configuring Rel-17 TDM repetition scheme in some other PUCCH resource(s) in the same CC.
Does this allow having both configurations for one PUCCH resource? 

	Apple
	P-3.1: Support

	Spreadtrum
	Proposal 3.1: Support.

	Mod
	Proposal 3.1 (RRC configuration of STxMP SFN for PUCCH)
· Support: NTT DOCOMO, QC, Samsung, Google, MediaTek, Lenovo, IDC, Fujitsu, OPPO, Nokia/NSB, Sharp, CATT, FGI, LG, Huawei/HiSilicon, Apple, Spreatrum
· Concern: ZTE (Alt2), Xiaomi (Alt2), Panasonic.

@Panasonic: for you question: the proposal does not allow to have both configuration for one PUCCH resource. It means that the system can configure STxMP SFN for one PUCCH resource but configure TDM scheme for another PUCCH, not the same PUCCH resource. 
@Samsung: I guess the issue in the FFS bullet you suggested is not related with the RRC configuration of PUCCH SFN scheme. Actually, in my understanding, the issue of “two TCI states are not valid for STxMP”  could be a general question to all the STxMP, not limited to P/SP PUCCH resource. So I would suggest not to include this bullet here in the proposal. It can be discussed separately.



Round 2 Discussion (closed)
Proposal 3.1: Introduce one RRC parameter in PUCCH-resource to configure STxMP SFN scheme per PUCCH resource:
· When this RRC parameter is configured and two TCI states are configured in one PUCCH resource, the STxMP SFN scheme is configured to this PUCCH resource.
· It is subject to UE capability to support simultaneously configuring Rel-18 STxMP SFN scheme in some PUCCH resource(s) and configuring Rel-17 TDM repetition scheme in some other PUCCH resource(s) in the same CC.
· A UE does not expect to be configured with both STxMP SFN scheme and Rel-17 TDM repetition scheme in a same PUCCH resource at the same time.
· A UE does not expect to be configured with both STxMP SFN scheme and the Rel-17 repetition number parameter pucch-RepetitionNrofSlots in a same PUCCH resource at the same time.

Here is updated proposal 3.1
Updated Proposal 3.1: Introduce one RRC parameter in PUCCH-config to configure STxMP SFN scheme. When this RRC parameter is configured:
· When two indicated TCI states are applied to one PUCCH resource, the STxMP SFN scheme is enabled to this PUCCH resource.
· When one TCI state is applied to one PUCCH resource, the sTRP transmission is enabled to this PUCCH resource.
· It is subject to UE capability to support enabling Rel-18 STxMP SFN scheme and the Rel-17 repetition number parameter pucch-RepetitionNrofSlots in a same PUCCH resource at the same time.
When this RRC parameter is not configured:
· When two indicated TCI states are applied to one PUCCH resource, the Rel-17 TDM scheme with unified TCI states is enabled to this PUCCH resource.
· When one TCI state is applied to one PUCCH resource, the sTRP transmission is enabled to this PUCCH resource.


	Company 
	Comments

	Mod00
	That is views collected from round 1:
· Support: NTT DOCOMO, QC, Samsung, Google, MediaTek, Lenovo, IDC, Fujitsu, OPPO, Nokia/NSB, Sharp, CATT, FGI, LG, Huawei/HiSilicon, Apple, Spreatrum
· Concern: ZTE (Alt2), Xiaomi (Alt2), Panasonic.
Furthermore, I added “simultaneously” in the second bullet. Hope it can clarify the description better.

	Mod 01
	I received some offline comments on Proposal 3.1 from Apple. Apple wants to clarify that (1) Rel-18 STxMP SFN and Rel-17 TDM scheme can not be configured to in one same PUCCH resource (2) The UE does not expect to be configured with Rel-18 STxMP SFN scheme and the Rel-17 repetition number parameter  pucch-RepetitionNrofSlots in the same PUCCH resource at the same time.  For that, two bullets are added to the proposals. 

	Panasonic
	Supporting the proposal above means that when the PUCCH resource is changed, the UE can switch from Release 17 PUCCH repetition to Release 18 SFN STxMP. One clarification question: Is there any benefit for this type of operation, as opposed to just using RRC switching between Release 17 PUCCH repetition and Release 18 SFN STxMP? For PUSCH we do RRC switching between SFN STxMP and Release 17 PUSCH repetition.

Mod: right, companies want to support this flexibility. If this RRC parameter is configured in PUCCH-config, such flexibility is lost.

	CATT
	Support the first version. The latest two bullets can be acceptable with discussions.

	NTT Docomo
	In our understanding, the second last bullet covers the last bullet, because “configured with Rel-17 TDM repetition scheme” covers “configured with pucch-RepetitionNrofSltos” and “configured with nrofSlots”.
Could FL or proponent please clarify what is the difference between these two bullets?

Mod: Rel-17 TDM repetition scheme is actually beam-sweeping time-domain repetition transmission. Configuring only repetition number but not two beams, the PUCCH resource transmission is only repetition, no beam sweeping, which is not the Rel-17 TDM repetition scheme.  Regarding the Rel-18 SFN scheme, I understand some companies think that the PUCCH resource of Rel-18 SFN scheme can also be configured with a repetition number, where the same PUCCH transmission with SFN scheme will be transmitted repeatedly in multiple slots. The intention of the last bullet suggested by Apple is that they do not want to support the combination of SFN scheme + rel-17 per PUCCH repetition number, but they are ok with the combination of SFN scheme + rel15 PUCCH repetition number. 

	Spreadtrum
	Fine with the updated proposal.

	TCL
	Support this proposal

	Samsung
	We can support in principle. For two added last bullets, we can be fine with the first bullet but I think second bullet is not needed. Without clear reason, we don’t need to introduce limitation.

	Mod
	Please check the updated proposal 3.1 after the offline session.

	Nokia/NSB
	We share the same view with Samsung. It remains unclear why the last bullet is required.

	Transsion 
	Support in principle. We think the last bullet is not needed.

Mod: The last bullet with UE capability is address different concerns from different companies. Some company (for example Apple) prefer not to support the combination of STxMP SFN scheme + the dynamic repetition number which was introduced in rel-17. However, some other companies think restricting that is too much. That is why we put it to UE capability to seek a middle ground.

	Panasonic
	A clarification question regarding the last bullet, to help us understand the proposal:
When STxMP SFN scheme is configured for a PUCCH resource, and pucch-RepetitionNrofSlots for the mentioned PUCCH resource is configured to be greater than 1, then is the UE doing TDMed PUCCH repetitions, with every transmission occasion being transmitted in STxMP SFN manner?
If so, we think this is a new transmission scheme and might have further spec impact, and at this stage, we do not agree with this proposal. 
Mod: No, the “pucch-RepetitionNrofSlots” does not mean rel-17 TDM beam sweeping repetition scheme. This RRC parameter was introduced by coverage AI to add flexibility of repetition number. Configuing SFN and this number to one PUCCH means the same SFN PUCCH will be repeated multiple times in different slots, not the combination of rel-17 TDM beam sweeping repetition scheme + SFN scheme.

	LG
	We support the proposal. 

	Xiaomi
	We share the same  view that this is a new transmission scheme and we prefer to discuss together with PUSCH, so we can support without the last bullet. 

	MediaTek
	Support the proposal in principle. And we suggest updating the proposal to have the clearer understanding as follow: 
Updated Proposal 3.1: Introduce one RRC parameter in PUCCH-config to configure STxMP SFN scheme. 
· When two indicated TCI states are applied to one PUCCH resource
· If the RRC parameter is configured, the Rel-18 STxMP SFN scheme is enabled to this PUCCH resource.
· If the RRC parameter is not configured, the Rel-18 TDM repetition is enabled to this PUCCH resource. 
· When one TCI state is applied to one PUCCH resource, the sTRP transmission is enabled to this PUCCH resource.
· It is subject to UE capability to support enabling Rel-18 STxMP SFN scheme and the Rel-17 repetition number parameter pucch-RepetitionNrofSlots in a same PUCCH resource at the same time.

Mod: I would suggest to discuss the issue of  configuring “rel-18 TDM repetition” separately. 
Mod: After some offline discussion, I think we can add a separate bullet to clarify the behavior of rel-17 TMD scheme with respect to the TCI states for mTRP introduced in rel-18. That means: if the RRC parameter for SFN is not configured: the rel-17 TDM scheme is enabled when two TCI states are applied to one PUCCH, otherwise, it is sTRP transmission.

	Mod
	One separate bullet with two sub-bullet to clarify the case when the SFN RRC parameter is configured, the Rel-17 TDM is enable if two TCI states, and sTRP otherwise

	Huawei, HiSilicon
	Support



Beam Reporting for STxMP
Table 4-1 summary of Issues of beam management for STxMP
	# 
	Issue
	Companies’ views and proposals suggested by Mod

	4.1
	Enhance MPE reporting for STxMP transmission
	Spreadtrum, CATT and Qualcomm proposed to enhance the beam MPE reporting for STxMP transmission:
· Qualcomm proposed to configured two MPE resource pools associated with two SRS resource sets for STxMP transmission.
· Spreadtrum proposed to enhance MPE report mechanism to effectively support STxMP transmission
· CATT suggested to report the power backoff value when the sum of two PUSCHs is larger than power limit.

Mod: While the group based beam reporting is enhanced to support STxMP transmission, it seems that beam MPE also needs enhance to allow the UE to report per panel power off information for Tx beams on each panel.
Proposal 4.1: To facilitate MPE mitigation for STxMP transmission, support the following enhancement on Rel-17 MPE reporting:
· The UE is configured with two SSB/CSI-RS resource pools for MPE reporting.
· For each pool, the UE can report N (=1,2,3,4) pairs of P-MPR value and SSBRI/CRI through PHR MAC CE.


	4.2
	Enhance capability set index reporting for STxMP
	NEC, Lenovo and Xiaomi discuss the enhancement of capability set index reporting for STxMP transmission. The proposal is to a report capability set index for each the beam pair reported for STxMP transmission.

Proposal 4.2: In the Rel-18 group-based beam reporting for STxMP, the UE can report one capability set index for each reported pair of SSBRIs or CRIs.

	
	
	




Table 1-2: Company input for Issues 4.x
	Company 
	Comments

	Mod00
	Please share your views/inputs on the issues/proposals 4.x

	NTT Docomo
	Proposal 4.1: Support.
Proposal 4.2: Support.

	QC
	Proposal 4.1: Support.
Proposal 4.2: Not support given that asymmetric panels is not supported in Rel-18.

	ZTE
	Proposal 4.1: Fine if majority prefers.
Proposal 4.1: Fine if majority prefers.

	Samsung
	4.1: We think this issue should be discussed in 9.1.1.1
4.2: We don’t support due to time limitation. 

	Xiaomi
	Proposal 4.1: Support
Proposal 4.2: Support. For UE equipped with 4panels, eg. 22-port panels and 24-port panels, it is still needed for the UE to report the information about the number of ports for the set of panels selective for the reported beam pair. But different beam pairs may be sent from different type of panels. In this sense, this information need to be reported.

	Google
	Proposal 4.1: We should defer the discussion, since this depends on the definition of per-panel Pcmax. If the two UL beams from the two panels are overlapping with each other, the EIRP for each panel cannot be independent; otherwise, the EIRP for each panel can be independent. The first issue is how to define the per-panel Pcmax, and then we can determine whether to report a single P-MPR or a pair of P-MPR.

Proposal 4.2: Do not support

	MediaTek
	Proposal 4.1: Not support.
Proposal 4.2: Not support

	Lenovo
	Proposal 4.1: Support
[bookmark: OLE_LINK3]Proposal 4.2: Support

	InterDigital
	Proposal 4.1: This can be discussed under 9.1.1.1.
Proposal 4.2: Not support. Panels are assumed symmetric for Rel.18. 

	OPPO
	Proposal 4.1: Support.
Proposal 4.2: Not support.

	Nokia/NSB
	Proposal 4.1: Support
Proposal 4.2: if the intension of the proposal is to enhance Rel-17 capability set reporting by enabling support for antenna panels with same or different number of UL SRS antenna ports, we are fine to support it.  

	Sharp
	Proposal 4.1: Support
Proposal 4.2: Not support.

	CATT
	Proposal 4.1: Support.
Proposal 4.2: Not support. We failed to see the necessity for this proposal. Further discussions are needed.

	NEC
	Proposal 4.1: Support in general
Proposal 4.2: Support. To our understanding, it is not necessarily related to symmetric panels but to be used to differentiate the legacy single-panel and Rel-18 multi-panel beam report. 

	FGI
	Proposal 4.1: Support.
Proposal 4.2: Support.

	vivo
	Proposal 4.1: target device is FWA/CPE then we don’t see necessity to discuss MPE
Proposal 4.2: fail to see the benefit to report capability set index since only RRC signalling can change the number of SRS ports to schedule the reported capability set index with SRS ports different from the currently used.

	LG
	Proposal 4.1: Support.
Proposal 4.2: Support.

	Huawei, HiSilicon
	Proposal 4.1: We prefer to discuss this issue after finalizing the power control mechanism for STxMP in 9.1.1.1. Also, it may be better to discuss the MPE issue in the same agenda item.

Proposal 4.2: We don’t see the need as asymmetric panels are not supported.


	Panasonic
	Proposal 4.1: We agree that MPE reporting enhancement is needed. But we need to discuss whether the enhancement proposed is enough. 
First, we do not support having two pools. There is no reason. This is similar to the discussion in AI 9.1.1.1 of having a pool of TCI states per TRP and it was not agreed. 
Another question is whether the MPE reporting for one panel is independent of the MPE value reported for the second panel. So we should consider joint MPE reporting for two beams together, similar to group-based beam reporting which is used to determine compatible beams. 
We can agree on a more general enhancement and use the remaining meetings to develop this further. 

	Apple
	P-4.1: Tend not to support (better to be discussed in 9.1.1.1 as part of power control mechanism)
P-4.2: OK if majority agreed

	Spreadtrum
	Proposal 4.1: Support. In addition, the triggering condition (joint or separate triggering) and association between each {P-MPR, SSBRI/CRI} in the pair of {P-MPR, SSBRI/CRI} and TRP/panel/resource pool also should be considered. 
Proposal 4.2: Support

	Mod
	Proposal 4.1 (MPE for STxMP)
· Support: NTT DOCOMO, QC, Xiaomi, OPPO, Nokia/NSB, Sharp, CATT, NEC, FGI, LG
· Do not support: MediaTek, Lenovo, vivo, Spreadtrum
· ZTE fine with majority
· Samsung, IDC, Huawei/HiSilicon, Apple: discuss in 9.1.1.1, 
· Google, Huawei/HiSilicon: defer this discussion considering the per-panel Pcmax or first finishing the power control mechanism,  
· Panasonic: generally ok with MPE enhancement but need more discussion more details, for example joint MPE reporting for two panels.

Proposal 4.2 (reporting UE capability set index)
· Support: NTT DOCOMO, Xiaomi, Lenovo, NEC, FGI, LG, Apple, Spreadtrum
· Concern: QC (because asymmetric panels are not supported in Rel-18), Samsung (timeline issue), Google, MediaTek, IDC, OPPO, Sharp, CATT, vivo, 
· ZTE fine with majority, 



Round 2 Discussion
In round 1, quite a few companies raised concerns on either proposal 4.1 or proposal 4.2. For 4.1, companies proposed to discuss it in 9.1.1.1 or wait for the progress in power control discussion since it is related with power control. Given that, no proposals are made for round 2. 


Other Issues 
Table 5-1 Company inputs for other issue
	Company
	Input

	QC
	We have a question: Should PHR issues be discussed in this sub-agenda or in 9.1.1.1?

	ZTE
	We propose to discuss whether/how to enable TPR/panel-specific DL CSI acquisition via SRS for STxMP UE in MTRP operation.

Upon the UE capability of supporting STxMP UL in Rel-18, it should be supported that different SRS resources can be transmitted from different panels and towards to different TRPs. Consequently, it is very critical to enable TRP/panel-specific DL CSI acquisition via SRS for STxMP UE in MTRP operation, especially for acquiring per TRP/panel DL CSI for MTRP PDSCH transmission. According to our elaboration in R1-2306614, it can be verified that TRP/panel specific DL CSI acquisition via SRS for STxMP UE in MTRP operation cannot be acquired by the current specification. Consequently, further discussion is needed herein.

	Samsung
	1) We need to discuss whether ‘SFN PUCCH’ + # of repetition =1 is treated as PUCCH repetition or single PUCCH transmission. It can affect UCI reliability when SFN PUCCH is overlapped with PUSCH.
If ‘SFN PUCCH’ + # of repetition =1 is treated as repetition, UE will transmit SFN PUCCH and drop PUSCH
If ‘SFN PUCCH’ + # of repetition =1 is treated as single transmission, UE can multiplex UCI in SFN PUCCH on overlapped PUSCH according to overlapping rule. 
Because UE’s behavior can be different according to assumption, RAN1 should discuss.

2) Timeline issue for scheduling STxMP PUSCHs should be discussed. 
In legacy, when a PDCCH schedules a PUSCH, the timeline requirement should be satisfied according to the TS 38.214 specification. Compared with legacy, the UE needs to prepare one more PUSCH for a serving cell, it would require more time for the UE to prepare the PUSCH. Additional timeline would be necessary for multi-DCI based STxMP PUSCH+PUSCH scheduling.

3) We need to discuss how the UE transmits RRC based STxMP scheme (CG+CG PUSCH or P/SP SFN PUCCH) if two indicated TCI states are not feasible to support simultaneous UL transmission.

	Google 
	We suggest we clarify the UE behaviour for mDCI based PUSCH when the same HARQ process is indicated by both DCIs.

Proposal 5: For mDCI based PUSCH, clarify whether the UE should transmit the same TB or different TBs on the scheduled PUSCHs for the following cases:
· Case 1: Same HARQ process and NDI value for the DCIs
· Case 2: Same HARQ process and different NDI values for the DCIs

In addition, we think we should consider a mechanism for the UE to report whether the UL Tx beams are partially overlapping with each other or not, so that the NW can determine the per-panel Pcmax configuration.
Proposal 7: To facilitate the Pcmax configuration for each panel, support the UE to report whether the UL Tx beams are overlapping or not for each reported group of CRIs/SSBRIs for Rel-18 group based beam report.



	Huawei, HiSilicon
	We think the following two points needs to be addressed:
1- Our understanding is that 2 PTRS ports can be configured for SDM regardless of the reported codebook capability of the UE. However, the existing 38.214 spec states that “If a UE has reported the capability of supporting full-coherent UL transmission, the UE shall expect the number of UL PT-RS ports to be configured as one if UL-PTRS is configured.” We think it is necessary to clarify that if a UE has reported the capability of supporting full-coherent UL transmission, it should still be possible to configure 2 PTRS ports for the SDM scheme:  
Proposal: For SDM scheme, maximum of 2 PTRS ports can be configured even if UE has reported the capability of supporting full-coherent UL transmission.
2- Currently, UE only reports one codebook capability that is applicable to the transmitting panel. In STxMP where two panels are used for the transmission, each panel may have different capability to support UL codebook type. For example, one panel may support fullCoherent/partialCoherent/nonCoherent codebook, while the other panel may only support partialCoherent/nonCoherent codebook. In such a case, the legacy mechanism on reporting a single UE level codebook capability is sub-optimal as the more conservative choice among the two possibilities would have to be reported. For instance, in the above example, if the legacy mechanism is used, ‘partialCoherent’ must be reported for the UE. In our view, in order for the gNB to obtain the codebook capability of each panel, panel specific codebook capability should be reported for STxMP.

Proposal: Support panel specific codebook capability reporting for STxMP.




	Mod
	@QC: yes, the PHR is discussed in 9.1.1.1

	
	



Round 2 Discussion
Regarding the input in round 1:
@QC: the PHR is treated in 9.1.1.1
@ZTE: the enhancement to SRS for antenna switch seems to not be part of the STxMP PUSCH/PUCCH work.
@Samsung, please propose particular design for your proposals.
@Google, your proposal 7 is related with power control, please propose it in 9.1.1.1
@HW: we do not support asymmetric panels, so your proposal of panel specific codebook capability is not captured.
@All, the following proposal are made based on the inputs of Google and HW:
Proposal 5.1: For multi-DCI based STxMP PUSCH, clarify whether the UE should transmit the same TB or different TBs on the scheduled PUSCHs for the following cases:
· Case 1: Same HARQ process and NDI value for the DCIs
· Case 2: Same HARQ process and different NDI values for the DCIs

Proposal 5.2: For SDM scheme, maximum of 2 PTRS ports can be configured even if UE has reported the capability of supporting full-coherent UL transmission. (Closed)
Proposal 5.3: When a PUCCH transmission with STxMP SFN scheme is overlapping with a PUSCH, the UE transmits the PUCCH and does not transmit the PUSCH.

Proposal 5.4: Additional scheduling timing gap between DCI and PUSCH is introduced for multi-DCI based STxMP PUSCH+PUSCH.

	Company 
	Comments

	Mod00
	Please share your views/inputs on the proposal 5.1 and 5.2

	CATT
	Proposal 5.1: We support that same TB can be used for both cases without extra spec impact. For non-ideal backhaul case, two TRPs can pre-allocate HARQ process ID, thus it can be ensured when they conduct independent scheduling. For ideal backhaul case, two TRPs can communicate to schedule same TB. 
	
Proposal 5.2: Clarification is needed. Does this mean that full-coherent transmission is applied to both panels? We can be supportive if this is the case which means that 2 PTRS ports are configured for both of the full-coherent panels.

Mod: the intention of this proposal from HW is to resolve one issue that the current description in 38.214 causes to rel-18 SDM:
	38.214, Section 6.2.3.1

If a UE has reported the capability of supporting full-coherent UL transmission, the UE shall expect the number of UL PT-RS ports to be configured as one if UL-PTRS is configured.


And I guess if the UE supports full-coherent transmission, that is applied to both panels because we only support symmetric panels in rel-18 STxMP.

	NTT Docomo
	Proposal 5.2: Support.

	Samsung
	For proposal 5.1, we think both TRPs should share same TB and schedule together. So, we think  Case 2 is way to support the same TB transmission like retransmission.

We can fine with Proposal 5.2 only for SDM case.
Mod: I think it make senses to be only for SDM. Please note, the proposal does include “For SDM transmission…”

In the first round, we suggest to discuss on SFN PUCCH with repetition=1. For more clear discussion, we think SFN PUCCH STxMP scheme is reliability scheme and if SFN PUCCH STxMP is colliding with PUSCH, SFN PUCCH STxMP should be prioritized than PUSCH. Therefore, we suggest follow proposal:

Proposal 5.3: If SFN PUCCH STxMP scheme is overlapping with PUSCH, the UE transmits the SFN PUCCH and does not transmit the PUSCH.

To support mDCI based STxMP scheme, the additional preparation time can be required. So, we propose following:
Proposal 5.4: Additional timeline is introduced for multi-DCI based STxMP PUSCH+PUSCH scheduling.


	Mod
	Two new proposals 5.3 and 5.4 are added per Samsung’s input

	Nokia/NSB
	On proposal 5.1, we have a similar view as CATT, and think that the transmission of same TB may be supported without additional specs impact.

Support Proposal 5.2

	MediaTek
	On proposal 5.1, from Google’s comment, the issue is assuming that “the same HARQ process is indicated by both DCIs”, we suggest updating the proposal with better clarification: 
Proposal 5.1: For multi-DCI based STxMP PUSCH, if the scheduled PUSCHs are indicated with the same HARQ process number via two DCIs, clarify whether the UE should transmit the same TB or different TBs on the scheduled PUSCHs for the following cases:
· Case 1: Same HARQ process and NDI value for the DCIs
· Case 2: Same HARQ process and different NDI values for the DCIs
And we prefer Case 1.

On proposal 5.2, we have one question for clarification: When the UE reports its capability for supporting of full-coherent transmission, does it mean the UE could support full-coherent transmission across different panels? 
Mod: For your question on 5.2: no, it does not mean full-coherent transmission across 2 different panels.  In rel-18 STxMP, we do not assume any assumption on the ‘coherence’ between 2 panels because the precoders are applied on each panel separately and independently. 

	Huawei, HiSilicon
	Proposal 5.2: Support. 
the existing 38.214 spec states that “If a UE has reported the capability of supporting full-coherent UL transmission, the UE shall expect the number of UL PT-RS ports to be configured as one if UL-PTRS is configured.” 
However, for the SDM scheme, if a UE report the capability of supporting full-coherent UL transmission, it should still be possible to configure 2 PTRS ports; where the first PTRS port is associated with a DMRS port of the first panel and the second PTRS port is associated with a DMRS of the second panel.














Proposals for Online Discussion

Contributions in RAN1#114
1) R1-2306392	UL Precoding for Multi-panel Transmission	Panasonic
2) R1-2306463	Remaining Issues Multi-panel Uplink Transmission	InterDigital, Inc.
3) R1-2306538	Discussion on UL precoding indication for multi-panel transmission	Huawei, HiSilicon
4) R1-2306554	Discussions on UL precoding indication for multi-panel transmission	Ruijie Network Co. Ltd
5) R1-2306614	Enhancements on UL precoding indication for multi-panel transmission	ZTE
6) R1-2306634	Discussion on UL precoding indication for multi-panel transmission	Spreadtrum Communications
7) R1-2306737	Further discussion on UL precoding indication for multi-panel transmission	vivo
8) R1-2306806	UL precoding indication for multi-panel transmission	Ericsson
9) R1-2306849	UL precoding indication for multi-panel transmission	Intel Corporation
10) R1-2306936	UL precoding indication for multi-panel transmission	Lenovo
11) R1-2306954	On Simultaneous Multi-Panel Transmission	Google
12) R1-2307011	UL precoding indication for multi-panel transmission	LG Electronics
13) R1-2307058	Remaining issues on UL precoding indication for multi-panel transmission	CATT
14) R1-2307121	Discussion on UL precoding indication for multi-panel transmission	NEC
15) R1-2307151	Discussion on UL precoding indication for multi-panel transmission	Fujitsu
16) R1-2307180	Discussion on UL precoding indication for multi-panel transmission	CMCC
17) R1-2307265	Remaining issues on UL precoding indication for multi-panel simultaneous PUSCH transmissions	Apple
18) R1-2307352	Enhancements on multi-panel uplink transmission	xiaomi
19) R1-2307463	Discussion on multi-panel transmission	NTT DOCOMO, INC.
20) R1-2307516	Discussion on UL precoding indicaton for multi-panel transmission	OPPO
21) R1-2307592	Discussion on UL precoding indication for multi-panel transmission	Hyundai Motor Company
22) R1-2307610	Precoder Indication for Multi-Panel UL Transmission	Nokia, Nokia Shanghai Bell
23) R1-2307665	Views on UL precoding indication for STxMP	Samsung
24) R1-2307731	Views on UL multi-panel transmission	Sharp
25) R1-2307760	Discussion on UL precoding indication for multi-panel transmission	Transsion Holdings
26) R1-2307859	Discussion on power control for STxMP	ASUSTeK
27) R1-2307912	Simultaneous multi-panel transmission	Qualcomm Incorporated
28) R1-2308072	Remaining issues on simultaneous UL transmission across multi-panel	MediaTek Inc.
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