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1. Introduction
This contribution summarizes the issues that are proposed by companies’ contribution for codebook based transmission in RAN1 #93 meeting.
2. UE feature related issues
There are some proposals below that are related to UE feature.
2.1 Codebook coherency and SRS resource set related
Vivo: 
· PUSCH codebook coherency subset reflects UE RF implementation and thus it is effective also for non-codebook based UL transmission.
· For Uplink beam management
· Supported max number of SRS resource sets reflects number of analog beams per panel;
· Supported max number of SRS resource sets reflects total number of panels;
· Maximum number of SRS port per resource in SRS resources reflects total number of digital TRX chains per panel for above 6GHz operation;
· Simultaneous SRS Tx is only applicable for non-codebook based UL transmission;

There are the following alternatives:
· Alt 1: Support all the proposals above
· Alt 2: Support some of the proposals (please comment which one to be supported)
· Alt 3: Discuss the proposals in other agenda, i.e. UE feature list, non-codebook based transmission or BM

Companies views:
	Companies
	Views

	Vivo
	Support Alt1

	Intel
	Support Alt3

	OPPO
	Alt3. It is better to discuss them in UE feature disussion.

	Ericsson
	[bookmark: _Hlk514152529]We would like to understand the proposals better.  As commented above, the proposals overlap with other agenda points.  
Also, the spec impact is not clear just yet.   The related proposal #2 from vivo’s R1-1806039 has a text proposal that constrains to one PT-RS port for both codebook based and non-codebook based operation.  This seems to belong better in the PT-RS agenda point.

	Samsung
	Similar view as Ericsson, spec impact is not clear, and also agree that the proposal is suitable for other agenda items, so, support Alt 3

	DOCOMO
	Support Alt3.

	ZTE
	Alt 3. The proposals are not clear from our perspective, and we are not sure why these proposals are related to codebook based UL.

	Huawei/HiSilicon
	Support Alt 3. It is unclear for us how above proposals are really linked with CB PUSCH agenda. They can be discussed under BM, NCB PUSCH agenda. For the 1st bullet, spec impact is unclear. The 2nd bullet is more related to BM. For the 3rd bullet, the motivation is unclear. The 4th bullet is related to NCB. 
Given limited RAN1 time, it is more important from the gNB perspective to understand preferred SRS configurations, if they are configured for CB PUSCH.

	Qualcomm
	Support Alt3

	CATT
	Alt 3

	LGE
	Alt 3. Similar view with OPPO that it is better to discuss in UE capability. 

	Nokia
	Alt3: these proposals shall be discussed in other agenda.



The situation is as follows:
· Alt 1: Support all the proposals above: vivo
· Alt 2: Support some of the proposals (please comment which one to be supported): no company
· Alt 3: Discuss the proposals in other agenda, i.e. UE feature list, non-codebook based transmission or BM: Intel, OPPO, Ericsson, Samsung, Docomo, ZTE, Huawei/HiSilicon, Qualcomm, CATT, LGE, Nokia/NSB

Feature lead’s suggestion: As majority view is to support Alt3 (13) compared to Alt1 (1) and Alt2 (0), do not discuss it in this AI.

2.2 SRS resource related
Qualcomm:
· [bookmark: _Toc510445411][bookmark: _Toc510772003][bookmark: _Toc510857573][bookmark: _Toc513455733][bookmark: _Toc513462612][bookmark: _Toc513848789][bookmark: _Toc513881349]The number of SRS resources for codebook based transmission is a UE capability.

There are the following alternatives:
· Alt 1: Support number of SRS resources for codebook based transmission as a UE capability
· Alt 2: Do not support number of SRS resources for codebook based transmission as a UE capability

Companies views:
	Companies
	Views

	Qualcomm
	Support Alt1

	Intel
	Support Alt1

	OPPO
	Alt2. The motivation of two SRS resoruces for codebook are UL dynamic beam/antenna selection. Since the number of Tx beam in uplink and antenna switching are already UE capabilities, additional capabiliy on SRS resource number is redundant. Further enhancement/signaling on UL multiple panels should be discussed in Rel-16.

	Ericsson
	Support Alt 1.  The number of SRS resources needed for codebook based operation can be different than for non-codebook based operation, antenna switching, or beam management.  Also, a UE capable of say 4 layer non-codebook based operation using reciprocity will need 4 SRS resources, but these will not likely be created with 4 analog beams, but instead digitally precoded.  If such a UE also supports codebook based operation with 4 layers, it would need only one SRS resource.

	Samsung
	Support Alt 1 with the clarification that the max #SRS resources for CB-based UL Tx is 2 (according to the agreement). 

	DCOMO
	Support Alt2. We share view with OPPO. How many SRS resources are configured is up to gNB implementation.

	ZTE
	Alt 1.

	Huawei/HiSilicon
	Support Alt1. 
Whether/how to use two SRS resources for CB PUSCH is decided by the UE. Other UE capability designed for UL BM and SRS antenna switching cannot explicitly recommend the gNB the preference of UE implementation and SRS configuration, if one/two SRS resources are configured for CB PUSCH. That’s only the motivation that we have introduced separated set-uses for different SRS sets.  Therefore, this capability can provide useful information to the NW for SRS resource configuration for CB PUSCH, in order to ensure a good trade-off between UL performance benefit, UE antenna implementation and SRS overhead, which is only known by the UE.

	CATT
	Alt 2

	LGE
	Alt2. Generally, we are fine to separate UE capabilty regarding SRS configuration according to SRS-SetUse. However for UL codebook based transmission, the max. number of SRS resources is already limited as 2. In addition, the precoder for each SRS resource can be determined in digital domain, not necessarilly in analog/RF domain, so that there is no H/W difference for supporting one or two SRS resources. Only difference would be the computation of the SRS beams in the baseband processor but the required computation would not be much/no different between one and two SRS(s) beam calculation because a UE can handle its own beam granularity, e.g., the UE can use a pre-determined beam set to beamform each SRS resource. Therefore, additional capability on # of  SRS resources for codebook based UL is not needed.

	Nokia
	Support Alt 2. For CB-based transmission, there are only two choices for number of SRS resources: 1 or 2. Usually we shall have independent features/operations between CB-based transmission and uplink beam management. But this is related to UE capability. If there is already a UE capability indicating number of Tx beams, it seems redundant to have another UE capability on number SRS resources for CB-based transmissions.



The situation is as follows:
· Alt 1: Support number of SRS resources for codebook based transmission as a UE capability: Qualcomm, Intel, Ericsson, Samsung, Huawei/HiSilicon
· Alt 2: Do not support number of SRS resources for codebook based transmission as a UE capability: OPPO, DOCOMO, CATT, LGE, Nokia/NSB

Feature lead’s suggestion: There is no majority view, Alt1 (6) vs. Alt2 (6), the following is proposed for a quick check:
Proposal 1: 
· Support number of SRS resources for codebook based transmission as a UE capability.

3. Antenna Selection
The following proposals are related to antenna selection.
Vivo:
For 1T2R, 1T4R, 2T4R UEs at least for below 6GHz scenarios, clarify with following for open loop and close loop UE antenna selection behavior:
· For the same SRS resource, UE is not mandated to transmit with the same antenna for different transmissions;
· For different SRS resources, UE is not mandated to transmit with different antennas;
· For consecutive PUSCH transmission associated with the same SRS resource, UE is not mandated to use the same set of antennas;

Huawei/HiSilicon:
To provide robust single port transmission for PUSCH transmission with DCI format 0_0, NR should support closed-loop port selection.  Details on how to indicate the UE antenna port can be further studied.

There can be the following alternatives for this issue:
· Alt1: For DCI format 0_0, support closed-loop port selection
· Alt2: For DCI format 0_0, do not support closed-loop port selection in Rel-15

Companies views:
	Companies
	Views

	Huawei/HiSilicon
	Support Alt1

	Intel
	Support Alt2

	OPPO
	Alt.2

	Ericsson
	Alt 2. Introducing closed loop antenna port selection for DCI format 0_0 would either require an additional field in DCI, or to reinterpret DCI content in some new way.  It is late to add a new feature like this in Rel-15.

	Samsung
	Alt 2

	DOCOMO
	Support Alt2. If antenna port selection is needed, ulTxConfig can be configured.

	ZTE
	Alt 2. The motivation and benefit are not clear.

	Qualcomm
	Support Alt2

	CATT
	Alt 2

	LGE
	Alt2. Similar view with Ericsson and it is better to discuss this new feature in the next relaease. 

	Nokia
	Support Alt 2.



The situation is as follows:
· Alt1: For DCI format 0_0, support closed-loop port selection: Huawei/HiSilicon
· Alt2: For DCI format 0_0, do not support closed-loop port selection in Rel-15: Intel, OPPO, Ericsson, Samsung, DOCOMO, ZTE, Qualcomm, CATT, LGE, Nokia/NSB

Feature lead’s suggestion: As majority view is to support Alt2 (11) compared to Alt1 (2), do not discuss this issue.

4. Clarification on 2 SRS resources
The following proposals are related to 2 SRS resources and GP:
Ericsson:
· Specify minimum gaps to be used between SRS resources used in codebook based transmission
· Use the gaps defined for antenna switching in Table 6.2.1.2-1 of 38.214.
· Use the approach proposed in [2], further discussing in which section of 38.214 to specify
Intel:
The UE antenna port in different SRS resources in a resource set used for codebook based transmission should be different and the guard period used for SRS resources for antenna switching can be reused for the SRS resources for codebook based transmission.
Oppo:
For codebook based transmission, no enhancement for antenna switching is needed. The association between SRS resource(s) and UE antenna port(s) is up to gNB configuration or UE implementation (if GP is configured) without specification impact.
Huawei/HiSilicon:
Support UE capablity to report the minimum guard period between two symbols conveying SRS resource(s) configured for CB based PUSCH and the candidate value set can be {none, 0, 1, 2} symbols. 	
Nokia/NSB:
For codebook based uplink transmission, support either 
i) a fixed guard period (GP) value between two SRS resources, or
ii) UE capability reporting of a fixed GP value between two SRS resources.

Qualcomm:
[bookmark: _Toc510445412][bookmark: _Toc510772004][bookmark: _Toc510857574][bookmark: _Toc513455734][bookmark: _Toc513462613][bookmark: _Toc513848790][bookmark: _Toc513881350][bookmark: _Toc513848791][bookmark: _Toc513881351]Reuse the minimum GP between SRS resources of the SRS resource set for antenna switching as the minimum GP between SRS resources of the SRS resource set for codebook based UL transmission, if the SRS resources are transmitted in the same slot. 
GP is needed before and after the SRS resource.
There are the following alternatives:
· Alt1: Specify GP for SRS resources for codebook based transmission, and the GP is based on the GP for antenna switching
· Alt2: Specify GP for SRS resources for codebook based transmission, and the GP is based on UE capability
· Alt3: Do not specify GP for SRS resources for codebook based transmission and whether to switch UE antenna port(s) or not for different SRS resources is up to UE implementation

Companies views:
	Companies
	Views

	Ericsson
	Support Alt1.  Prefer it over Alt 2 for simplicity’s sake.  For Alt 3, it is unclear the UE needs when it reports multi-SRS capability and uses codebook based operation.  

	Intel
	Support Alt1 

	Oppo
	Support Alt3

	Huawei/HiSilicon
	Support Alt2/Alt1
In our understanding, although we are neutral to support Alt 1, it can be more beneficial to report it based on UE capability to enable more flexible UE antenna implementations where some UE may switch PUSCH  (virtual) antenna ports faster or slower depending on UE preferred UE antenna port mapping to configured SRS ports. From UE perspective, required GP for SRS resources used for PUSCH CAN be different from the GP for SRS resources used for antenna switching which is only used for DL CSI acquisition, if necessary. PUSCH antenna selection and SRS antenna switching are not always bundled. Reusing the gap specified for SRS switching is safe, but may lead to resource waste.

	Nokia/NSB
	Support Alt1/Alt2

	Qualcomm
	Support Alt1

	Samsung
	Alt 1

	DOCOMO
	Support Alt1 or 2

	ZTE
	Alt 1. Reusing gap from antenna switching is a simple and safe choice.

	CATT
	Alt 3. As we commented in last meeting PUSCH antenna selection is a new feature which needs to be further scrutinized. The reason for multiple SRS resources for codebook  based UL transmision was agreed many meetings ago was considering UE capability of analog beam. Anetenna switching for SRS has diffrent purpose, and we see some companies are already seeing furhter issues and proposing GP before and after SRS, that means more overhead but the motivation of SRS switching is for DL CSI, meaning that improving DL performance at the cost of UL overhead. Now, if GP is specified between 2 SRS resources for codebook based UL transmission, where the intention is to support antenna selection for PUSCH, then further GP will also be required before and after SRS, which incurs overhead in UL. We are not confident yet the benefit of antenna selection in this case considering large overhead. And, current spec still somehow allows antenna selection when 2 SRS resrouces configured if gNB configures SRS and other UL channels propoerly then it could be up to UE implementation.

	LGE
	Alt3. This seems just an optimization issue, in that SRS resource configurations themselves are gNB implemantation issues. For example, for UE configured with antenna switching with GP, gNB can configure SRS resources for codebook-based UL with proper symbol locations (considering the GP). Overall, whether to switch UE antenna port(s) or not for different SRS resources is up to UE implementation.




The situation is as follows:
· Alt1: Specify GP for SRS resources for codebook based transmission, and the GP is based on the GP for antenna switching: Ericsson, Intel, Huawei/HiSilicon, Nokia/NSB, Qualcomm, Samsung, DOCOMO, ZTE, 
· Alt2: Specify GP for SRS resources for codebook based transmission, and the GP is based on UE capability: Huawei/HiSilicon, Nokia/NSB, DOCOMO, 
· Alt3: Do not specify GP for SRS resources for codebook based transmission and whether to switch UE antenna port(s) or not for different SRS resources is up to UE implementation: OPPO, CATT, LGE

Feature lead’s suggestion: As majority view is to support Alt1 (10) compared to Alt3 (3), and companies supporting Alt2 can also support Alt1, we propose Alt1 based on majority view:
Proposal 2: 
· Specify GP for SRS resources for codebook based transmission, and reuse GP for SRS resources for antenna switching as GP for SRS resources for codebook based transmission.

Further, vivo suggests adding the following bullet, suggest a quick check after proposal 2 is agreed.
· For SRS resources transmission with GP in-between, UE is not mandated to transmit with different antennas

5. Power control for PUSCH
The following proposals are related to power control for PUSCH transmission.
Ericsson:
Proposal (for agenda item 7.1.6)
· 
UL power control for PUSCH should be modified such that UEs configured to ‘partial coherence’ and ‘non coherence’ using codebook based transmission can transmit with a total power  independent on rank, allowing the UE to transmit at its maximum rated power.

Samsung:
Proposal: for UL power control, PUSCH is scaled by a factor  and the resulting scaled power is then split equally across the antenna ports on which the non-zero PUSCH is transmitted, where 
· for non-codebook based UL transmission, 
· for codebook based UL transmission, 
· , and
· , where
·  = #coherent port groups (for the “most coherent” TPMIs) as in Table 4,
·  = #coherent port groups (for the “most coherent” TPMIs) with a non-zero PUSCH,
·  = #configured ports for the transmission, and
·  = #ports with a non-zero PUSCH transmission.

CATT proposes one TP:
------------------------------------------------------Start of TP for 38.213---------------------------------------------------------------
[bookmark: _Toc510987631]5.1	Physical uplink shared channel





For PUSCH, a UE first scales a linear value  of the transmit power  on UL BWP , as described in Subclause 12, of carrier  of serving cell , with parameters as defined in Subclause 7.1.1, by the ratio of the number of antenna ports with a non-zero PUSCH transmission to the number of configured antenna ports for the transmission scheme except that:
· 

When the number of configure antenna port for the transmission scheme is 1, the scaled power  equals to the transmit power ;
· 

When the DCI field of Precoding information and number of layers in Subclause 7.3.1.1.2 of [TS 38.212] is mapped to index 0 for codebook based transmission, the scaled power  equals to the transmit power ;
· 

When a UE with pusch-TransCoherence set to “nonCoherent”or “partialNonCoherent” and DCI field of SRI in Subclause 7.3.1.1.2 of [TS 38.212] is mapped to index 0 for non-codebook based transmission, the scaled power  equals to the transmit power ;
· 

When a UE with pusch-TransCoherence set to “partialNonCoherent” and DCI field of SRI in Subclause 7.3.1.1.2 of [TS 38.212] is mapped to indexes that indicating one SRS resource other than index 0 for non-codebook based transmission, , the scaled power  is the transmit power  scaled by ratio 1/2; 
· 

When a UE with pusch-TransCoherence set to “fullCoherent” and the transmission scheme is non-codebook based UL transmission, the scaled power  equals to the transmit power ;

. The resulting scaled power is then split equally across the antenna ports on which the non-zero PUSCH is transmitted. The UL BWP  is the active UL BWP.
----------------------------------------------------------------End of TP -------------------------------------------------------------------

There are the following alternatives:
· Alt1: For codebook based transmission, the power scaling for PUSCH is based on number of coherent port group based on coherence of precoder, number of coherent port group with non-zero PUSCH transmission, number of ports for transmission, and number of ports with a non-zero PUSCH transmission. 
· Alt2: For codebook based transmission, adopt the TP above.
· Alt3: Do not support additional enhancement of power scaling for PUSCH for codebook based transmission.
· Alt4: Discuss it in power control agenda

Companies views:
	Companies
	Views

	Ericsson
	Support Alt 4, although our proposal captured above is also acceptable to us .
Regarding Alt 3, this doesn’t address that 38.213 isn’t really usable as it is.  Section 7.1 of 38.213 refers to ‘antenna ports’.  It is unclear what ports are meant and how to determine the number of ports, etc.  So Alt 3 does not seem a way to make the spec work.
Actually, it was decided in RAN1#92bis that this should be discussed under the power control agenda point.
Conclusion
For further discussion in RAN1#93
· K value for group common TPC is the minimum of the configured K2 values plus one.
· Applies for both PUCCH, PUSCH, SRS
· Power scaling

That said, this issue spans a few agenda points.  My suggestion would be that UL MIMO folk should either join the power control online, or there should be some offline with the right mix of UL MIMO and power control experts present.  But this is of course up to the chair’s guidance.

	Samsung
	Support Alt1. suggest to have some discussion in MIMO session first, so that the MIMO folks can understand the issue and have some inputs for the PC folks, and we can then request the chair to have a joint session with PC   

	CATT
	Support Alt2. It cannot be alt 4 as it was deferred from power control session to MIMO last meeting. 

	Intel
	Support Alt3

	OPPO
	Alt.4

	DOCOMO
	Support Alt1, but Alt4 is also fine for us.

	ZTE
	Alt 4. It’s more related to PC. Further, whether UE can share power among antennas should depend on detailed UE antenna structure, e.g., whether independent PAs or a shared PA is used. We think more discussion (maybe a joint offline discussion between UL MIMO and PC) is needed to understand how this power scaling works for different types of UE antenna structure.

	Huawei/Hisilicon
	Support Alt4. Similar view as ZTE.

	Qualcomm
	Support Alt-4.

	LGE
	Alt3 which is the same as LTE. Alt4 is also okay if necessary. 

	Nokia
	Alt 4.



The situation is as follows:
· Alt1: For codebook based transmission, the power scaling for PUSCH is based on number of coherent port group based on coherence of precoder, number of coherent port group with non-zero PUSCH transmission, number of ports for transmission, and number of ports with a non-zero PUSCH transmission: Ericsson, Samsung,  
· Alt2: For codebook based transmission, adopt the TP above: CATT
· Alt3: Do not support additional enhancement of power scaling for PUSCH for codebook based transmission: Intel, LGE
· Alt4: Discuss it in power control agenda: Ericsson, OPPO, ZTE, Huawei/HiSilicon, Qualcomm, LGE, Nokia/NSB

Feature lead’s suggestion: As majority view is to support Alt4 (9) compared to Alt1 (2), Alt2 (1) and Alt3 (2), do not discuss it in this AI.

6. Editorial Change
6.1 PUSCH port and SRS port mapping 
TP1: (Ericsson)
>>>>>>>>>>>> Start text proposal >>>>>>>>>>>>
6.1.1.1	Codebook based UL transmission
[bookmark: _Hlk494787931]For codebook based transmission, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank from the DCI, given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [TS 38.212], where the TPMI is used to indicate the precoder to be applied over the antenna ports {0…ν-1} and that corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the precoder to be applied over the antenna ports {0…ν-1} and that corresponds to the SRS resource. The transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to higher layer parameter nrofSRS-Ports in SRS-Config, as defined in Subclause 6.3.1.5 of [4, TS 38.211]. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.



The set of antenna ports  to which PUSCH is mapped in subclause 6.3.1.5 of [4, TS 38.211] are antenna ports for codebook based precoding, whereis equal to the higher layer parameter nrofSRS-Ports  in SRS-Config.
>>>>>>>>>>>> End text proposal >>>>>>>>>>>>

TP2: (CATT)
-------------------------------------------------------Start of TP for 38.214--------------------------------------------------------------
6.1.1.1	Codebook based UL transmission




For codebook based transmission, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank from the DCI, given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [TS 38.212], where the SRI, TPMI and the transmission layer are given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [TS 38.212], or the SRI, TPMI and the transmission rank are given by high layer parameters srs-ResourceIndicator and precodingAndNumberOfLayers in rrc-ConfiguredUplinkGrant in configuredGrantConfig for Type 1 codebook based transmission with a configured grant,  the TPMI is used to indicate the precoder to be applied over the antenna ports {0…ν-1} and the set of antenna ports  in subclause 6.3.1.5 of [4, TS 38.211] are the SRS ports in the SRS resource selected by the SRI with an increasing orderthat corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the precoder to be applied over the antenna ports {0…ν-1} and the set of antenna ports  in subclause 6.3.1.5 of [4, TS 38.211] are the SRS ports in the SRS resource. When only one antenna port is configured for the SRS resource(s) for codebook based transmission, the transmission rank is 1, and the antenna port  in subclause 6.3.1.5 of [4, TS 38.211] is the SRS port in the SRS resource selected by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured the antenna port  in subclause 6.3.1.5 of [4, TS 38.211] is the SRS port in the SRS resource. that correspond to the SRS resource. The transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to higher layer parameter nrofSRS-Ports in SRS-Config, as defined in Subclause 6.3.1.5 of [4, TS 38.211]. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.
<Unrelated part omitted>
-----------------------------------------------------------------End of TP ----------------------------------------------------------------

TP3 (Nokia)
Support to capture the reference text in 38.214 to address the SRS port mapping for codebook based transmission:
· 
“For codebook based transmission, the set of antenna ports  are one-to-one mapped to the SRS ports in the selected SRS resource by the SRI with an increasing order when two SRS resources are configured, or the SRS ports in the configured SRS resource with an increasing order if only one SRS resource is configured.”

There are the following alternatives:
· Alt1: Support TP1 
· Alt2: Support TP2
· Alt3: Support TP3
· Alt4: Do not support TP1, TP2 or TP3

Companies views:
	Companies
	Views

	Ericsson
	Support Alt1
Regarding Alt 2 : Section 6.1.2.3 seems to cover the Alt 2 text related to configured grants already ; clarification on the difference would be helpful.  

Regarding the text on mapping  in Alt’s 2 and 3, I agree some change is needed.  I would guess the intentions of Alts 1-3 are quite similar, and so a  merged proposal should not be too hard to reach at the meeting.  A comment from my side is that it’s not clear why we need to talk about if one or two SRS resources are configured.  Also, 38.211 currently indicates that SRS (as well as precoded PUSCH and DMRS) is carried on antenna ports starting with 1000, and it’s better to refer to port numbers than ‘SRS’, ‘DMRS’, or ‘PUSCH’ ports.

	CATT
	Support Alt2 

	Nokia/NSB
	Support Alt3

	Intel
	Support Alt3

	Samsung
	We are fine with either alternative (Alt 1 – 3), they are similar, perhaps a joint proposal can be worked out.

	DOCOMO
	Support Alt3.

	Huawei, Hisilicon
	Merged proposal of Alt 1~3 is ok. Regarding configured grant PUSCH transmission case, we are fine with CATT’s proposal but we need to add one more clarification on SRI timing reference. Current text says “The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.”. But for configured grant case PDCCH does not carry the SRI. So, we better change the highlighted text to “PDCCH carrying the SRI or PDCCH scheduling PDSCH that carries the SRI”.

	Qualcomm
	Support Alt-3.

	LGE
	Slightly prefer Alt 2, and agree with Samsung that joint discussions are needed.



The situation is as follows:
· Alt1: Support TP1: Ericsson, Samsung
· Alt2: Support TP2: CATT, LGE, Samsung
· Alt3: Support TP3: Nokia/NSB, Intel, DoCoMo, Qualcomm, Samsung
· Alt4: Do not support TP1, TP2 or TP3:

Feature lead’s suggestion: As majority view is to support Alt3 (6) compared to Alt1 (2), Alt2 (3) and Alt4 (0), and 3 companies suggest a merged TP, the following is proposed. Since companies agree that a TP is needed but suggest different wording, one possible way is to provide a reference TP to editor based on majority view and editor can refine the wording.

Proposal 3: 
· Add the following text in section 6.1.1.1 in 38.214.
· 
“For codebook based transmission, the set of antenna ports  are one-to-one mapped to the SRS ports in the selected SRS resource by the SRI with an increasing order when two SRS resources are configured, or the SRS ports in the configured SRS resource with an increasing order if only one SRS resource is configured.”
· Note that editor can refine the wording for the text above.

6.2 Clarification on spatial domain filter for PUSCH when scheduled by DCI format 0_0
Intel proposes one TP:
[bookmark: _Toc510988218]6.1.1.1	Codebook based UL transmission
[bookmark: _Hlk508460611]For codebook based transmission, when PUSCH is scheduled by DCI format 0_1, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank from the DCI, given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [TS 38.212], where the TPMI is used to indicate the precoder to be applied over the antenna ports {0…ν-1} and that corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the precoder to be applied over the antenna ports {0…ν-1} that correspond to the SRS resource. The transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to higher layer parameter nrofSRS-Ports in SRS-Config, as defined in Subclause 6.3.1.5 of [4, TS 38.211]. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.


There are the following alternatives:
· Alt1: Support above TP
· Alt2: Do not support above TP

Companies views:
	Companies
	Views

	Intel
	Support Alt1

	Ericsson
	Support Alt 1 in principle.  In addition to the beam management issue raised by Intel in R1-1806504, we think this clarifies fallback with DCI 0_0.  For fallback, the UE does not determine its precoder on SRI, TPMI, nor TRI.  Note that single antenna port can also be scheduled by DCI 0_1.  Also, ‘if’ might be slightly more clear than ‘when’ in this context.
Therefore, we’d suggest something like the following (where the yellow highlighted parts are different from Alt 1): ‘For codebook based transmission, if PUSCH is scheduled by DCI format 0_1, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank from when one or more of these is present in the DCI’

	Samsung
	Support Alt 1

	DOCOMO
	Support Alt 1

	ZTE
	Alt 1

	[bookmark: OLE_LINK14]Huawei/Hisilicon
	Support Alt 1

	Qualcomm
	Support Alt 1

	CATT
	Alt 1 with other details on DCI 0_0 and configuredgrant 

	LGE
	Alt 1. 

	Nokia
	Alt 1.



The situation is as follows:
· Alt1: Support above TP: Intel, Ericsson (with minor update), Samsung, DOCOMO, ZTE, Huawei/HiSilicon, Qualcomm, CATT, LGE, Nokia/NSB
· Alt2: Do not support above TP

Feature lead’s suggestion: As majority view is to support Alt1 (12) compared to Alt2 (0), the following is proposed.

Proposal 4: 
· Adopt the following TP for 38.214.
6.1.1.1	Codebook based UL transmission
For codebook based transmission, if PUSCH is scheduled by DCI format 0_1, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank from the DCI, given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [TS 38.212], where the TPMI is used to indicate the precoder to be applied over the antenna ports {0…ν-1} and that corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the precoder to be applied over the antenna ports {0…ν-1} that correspond to the SRS resource. The transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to higher layer parameter nrofSRS-Ports in SRS-Config, as defined in Subclause 6.3.1.5 of [4, TS 38.211]. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.


6.3 Clarification on SRS resource for codebook based transmission
There are two TPs on clarification of SRS resource for codebook based transmission.
TP1 (OPPO):
6.1.1.1	Codebook based UL transmission
A UE shall not expect to be configured with the higher layer parameter codebookSubset set to 'partialAndNonCoherent' when higher layer parameter nrofSRS-Ports in SRS-ResourceSet with usage configured to be”codeBook” SRS-Config indicates two SRS antenna ports are configured.
For codebook based transmission, the UE may be configured with a single SRS-ResourceSet with usage configured to be”codeBook” SRS resource set and only one SRS resource can be indicated based on the SRI from within the SRS resource set. The maximum number of configured SRS resources for codebook based transmission is 2. If AP-SRS is configured for a UE, the SRS request field in DCI triggers the transmission of AP-SRS resources.
When multiple SRS resources are configured in SRS-ResourceSet with usage configured to be”codeBook”, the UE shall expect that higher layer parameter nrofSRS-Ports  in the SRS-ResourceSetSRS-Config shall be configured with the same value in all SRS resources, and the higher layer parameter resourceType in the SRS-ResourceSet shall be configured with the same value in all SRS resources.

TP2 (Ericsson):
>>>>>>>>>>>> Begin text proposal >>>>>>>>>>>>
A UE shall not expect to be configured with the higher layer parameter codebookSubset set to 'partialAndNonCoherent' when higher layer parameter nrofSRS-Ports in SRS-Config indicates two SRS antenna ports are configured per SRS resource used for codebook based transmission.
For codebook based transmission, the UE may be configured with a single SRS resource set and only one SRS resource can be indicated based on the SRI from within the SRS resource set. The maximum number of configured SRS resources for codebook based transmission is 2. If aperiodic AP-SRS is configured for a UE, the SRS request field in DCI triggers the transmission of aperiodic AP-SRS resources.
When multiple SRS resources are configured, the UE shall expect that higher layer parameter nrofSRS-Ports  in SRS-Config shall be configured with the same value in all SRS resources used for codebook based transmission, and the higher layer parameter resourceType in SRS-ResourceSet shall be configured with the same value in all SRS resources used for codebook based transmission.
>>>>>>>>>>>> End text proposal >>>>>>>>>>>>

There are the following alternatives:
· Alt1: Support TP1
· Alt2: Support TP2
· Alt3: Support part of the TP1 or TP2 (please specify which part you support)
· Alt4: Do not support TP1 or TP2

Companies views:
	Companies
	Views

	OPPO
	Support Alt1

	Ericsson
	Support Alt2. Alt 1 is OK, but suggest ‘set to’ rather than ‘configured to be’ for brevity and consistency.

	Samsung
	Alt 1, Alt 2

	DOCOMO
	Either of Alt1 or 2 works. (Slightly Alt1 is preferable)

	ZTE
	Either Alt 1 or Alt 2 is fine

	Huawei/Hisilicon
	Support both Alt 1 and Alt 2

	Qualcomm
	Either Alt 1 or Alt 2.

	CATT
	Alt 1 with replacing “configured to be” by “set to” 

	LGE
	Alt1, Alt 2 

	Nokia
	There is no much difference between Alt 1 and Alt 2. Suggest combining.



Feature lead’s suggestion: a merged TP is proposed as follows based on companies’ suggestion

Proposal 5: 
· Adopt the following TP for 38.214.

6.1.1.1	Codebook based UL transmission
A UE shall not expect to be configured with the higher layer parameter codebookSubset set to 'partialAndNonCoherent' when higher layer parameter nrofSRS-Ports in SRS-ResourceSet with usage set to ”codeBook” SRS-Config indicates two SRS antenna ports are configured.
For codebook based transmission, the UE may be configured with a single SRS-ResourceSet with usage set to ”codeBook” SRS resource set and only one SRS resource can be indicated based on the SRI from within the SRS resource set. The maximum number of configured SRS resources for codebook based transmission is 2. If AP- aperiodic SRS is configured for a UE, the SRS request field in DCI triggers the transmission of AP- aperiodic SRS resources.
When multiple SRS resources are configured in SRS-ResourceSet with usage set to ”codeBook”, the UE shall expect that higher layer parameter nrofSRS-Ports in the SRS-ResourceSet SRS-Config shall be configured with the same value in all SRS resources, and the higher layer parameter resourceType in SRS-ResourceSet shall be configured with the same value in all SRS resources.


6.4 Procedure of UL transmission for PUSCH with configured grant
The following proposal and corresponding TP are proposed by CATT:
Proposal 3: Capture the procedure of codebook based Type 1 PUSCH transmission with configured grant in subclause 6.1.1.1 of TS38.214.

There are following alternatives:
· Alt1: Define the procedure of codebook based Type 1 PUSCH transmission with configured grant in subclause 6.1.1.1 of TS38.214.
· Alt2: Do not define the procedure of codebook based Type 1 PUSCH transmission with configured grant in subclause 6.1.1.1 of TS38.214.

Companies views:
	Companies
	Views

	CATT
	Support Alt1

	
	



Feature lead’s suggestion: in last meeting, we have agreed to let editor handle this issue as the agreement below, it looks we do not need to discuss it. We are also open to see other companies view.

Agreement 
Text alignment between section 6.1.2.3 of 38214 and the UL MIMO parts in section 6.1.1 in terminology.  Remove references to TPMI, TRI, etc, and use the DCI field names from 38.212 as section 6.1.2.3 does now. 38.214 editor to make necessary changes.


7. PT-RS related issue
7.1 PT-RS port and UE capability on coherent transmission
Vivo proposes the following TP:
[bookmark: _Toc510988240]6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
< Unchanged parts are omitted >
If a UE has reported the capability of supporting full/partial/non-coherent for PUSCH codebook coherency subset  full-coherent UL transmission, the UE shall, regardless of what is configured for txConfig in PUSCH-Config, expect the number of UL PT-RS ports to be configured as one if UL-PTRS is configured.
< Unchanged parts are omitted >

There can be the following alternatives:
· Alt1: Support above TP
· Alt2: Do not support above TP
· Alt3: Discuss it in PT-RS agenda

Companies views:
	Companies
	Views

	vivo
	Support Alt1

	Intel
	Support Alt2/Alt3

	OPPO
	Alt3

	Ericsson
	Alt 3

	Samsung
	Alt 3

	DOCOMO
	Alt 3

	ZTE
	Alt 2 or Alt 3

	Huawei/Hisilicon
	Alt 3

	Qualcomm
	Alt 3

	CATT
	Alt 3

	LGE
	Alt 1. We are ok with TP. 

	Nokia
	Alt 3.



Feature lead’s suggestion: as majority view is to support Alt3, do not discuss it in this AI.

7.2 On 4 port PT-RS for codebook based transmission
Lenovo:
· Up to 4 PT-RS ports should be supported for UL codebook based transmission with non-coherent ports.
· Four-port PTRS should be configured by higher layer parameters if a UE reporting its capability of ‘NonCoherent’ transmission with four antenna ports.
· For non-coherent UL transmission, each PT-RS port is associated with a transmission layer transmitted with a corresponding SRS port.

There can be the following alternatives :
· Alt1: Support all the proposals above
· Alt2: Support some of proposals above (please specify which is supported)
· Alt3: Do not support any proposals above
· Alt4: Discuss it in PT-RS agenda

Companies views:
	Companies
	Views

	Lenovo
	Support Alt1

	Intel
	Support Alt3. We have agreed that in Rel-15 up to 2 PT-RS APs are supported. 

	OPPO
	Alt.3

	Ericsson
	Alt 3.  Adding more than 2 PT-RS ports is not in the scope of Rel-15.

	Samsung
	Alt 3

	DOCOMO
	Alt3

	ZTE
	Alt 3 or Alt 4

	Huawei, Hisilicon
	Alt 3 or Alt 4.

	Qualcomm
	Alt 4

	CATT
	Alt 4

	LGE
	Alt3. Similar view with Intel and Ericsson that more than 2 PT-RS is out of scope in Rel-15. 

	Nokia
	Alt 4.



[bookmark: _GoBack]Feature lead’s suggestion: as majority view is to support Alt3, do not discuss 4 PT-RS APs.
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