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1. Introduction
In [1], RAN2 asked the following questions for CR for TS38.300 for MIMO evolution.
	RAN2 have discussed introduction of the feature; Two TAs for multi-DCI in TS 38.300 and have endorsed the attached CR (R2-2311292). Also, RAN2 agreed to respectfully ask RAN1 for double-checking of the CR.
	R2-2311127	Draft 38.300 CR for introduction of 2-TA enhancement	NTT DOCOMO, INC.	draftCR	Rel-18	38.300	17.6.0	B	NR_MIMO_evo_DL_UL-Core
Noted. Will be used as baseline for further updates. Will send to RAN1 for checking. 


Question 1.
RAN2 respectfully ask RAN1 to take the attached CR for TS 38.300 (R2-2311292) which is endorsed in RAN2 into account and ask for feedback if there is any issue.

On each of the other features than Two TAs for multi-DCI, i.e., Unified TCI framework extension, CSI enhancements, Increased number of orthogonal DMRS ports, SRS enhancement targeting TDD CJT and 8 TX, UL precoding indication for multi-panel transmission, and SRI/TPMI enhancement for enabling 8 TX UL, it is up to RAN1 whether and how to make changes to TS 38.300.
Question 2.
RAN2 respectfully ask RAN1 to consider whether and how to make changes to TS 38.300 with regard of each of features other than Two TAs for multi-DCI.


2. Answer 1
2.1. 
2.2. 
2.3. 
Based on companies’ inputs, the views for two TA are summarized:
· No issue: OPPO, Docomo, Lenovo, Ericsson, Samsung, Huawei/HiSilicon, Nokia/NSB
· Add “TAG associated with one CORESETPoolIndex”: vivo, ZTE

	vivo: In RAN1#113, following agreement was made:
	Agreement
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, the baseline feature is revised as follows:
· UE expects that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESET Pool Index correspond to one TAG  
· Association of TAG ID with UL/joint TCI state is via RRC configuration 
· Above does not impact the association of the indicated TCI states and coresetPoolIndex values as agreed in previous meetings in 9.1.1.1.


According to above agreement, the UL/Joint TCI states of UL signals/channels associated to one CORESET pool Index correspond to one TAG ID, hence it should be correctly reflected in the spec. RAN1 suggests following revision to the endorsed CR in section 6.12 in 38.300.
----unchanged part removed----  
For inter-cell and intra-cell multi-DCI multi-TRP operation, up to two TAGs with associated TAG IDs can be configured per serving cell. Each UL/Joint TCI state is associated with a TAG ID associated to one coresetPoolIndex and the UE applies the timing advance of the TAG ID associated with the UL/joint TCI state utilized for UL transmission.
----unchanged part removed----  



Proposed answer 1A: (Alt.1: No issue)
RAN1 confirms there is no issue on the agreed CR for TS38.300 (R2-2311292) for Two TAs for multi-DCI.

Proposed answer 1B: (Alt.2: Add “TAG associated with one CORESETPoolIndex”)
RAN1 suggests the following update to TS38.300 for Two TAs for multi-DCI.
	6.12    Multiple Transmit/Receive Point Operation
*** Unchanged parts are omitted ***
For inter-cell and intra-cell multi-DCI multi-TRP operation, up to two TAGs with associated TAG IDs can be configured per serving cell. Each UL/Joint TCI state is associated with a TAG ID associated to one coresetPoolIndex and the UE applies the timing advance of the TAG ID associated with the UL/joint TCI state utilized for UL transmission.
*** Unchanged parts are omitted ***


Support 1A: OPPO, Docomo, Lenovo, Ericsson, Samsung, Huawei/HiSilicon, Nokia/NSB, ASUSTeK
Support 1B: vivo, ZTE

Please provide your views, if any.
	Company
	Comment

	Ericsson
	Support Alt1. CORESETPoolindex is not mentioned anywhere else in 38.300, it would strange to introduce it now.

	Samsung
	Support 1A.

	OPPO
	Support 1A. 
We don’t have to list every details of 2TA (TAG associated with one CORESETPoolIndex) for this case in TS 38.300, since it is high level description of Stage 2. 

	Docomo
	Support 1A. We agree Ericsson’s comment.

	Nokia/NSB
	Support 1A

	Moderator
	Based on the inputs, my suggestion is to take 1A.

	New H3C
	Support 1A

	ZTE
	Support 1B.
Given that first bullet in the above agreement and the following agreement endorsed in Monday online session, it is needed to capture the basic feature of two TA for MDCI MTRP. Regarding Ericsson’s comment, we think it is proper to replace the update part “associated with one coresetPoolIndex” to “scheduled by one DCI”.

Agreement
Revert the following working assumption:
· Working Assumption: A UE may report that it supports that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESETPoolIndex correspond to both TAGs

	ASUSTeK
	Support 1A.

	
	

	
	

	
	



3. Answer 2
3.1. 
3.2. 
3.3. 
OPPO and vivo inputs there is no issue for not capturing other than two TA in TS38.300. However, several companies find some issues for other than two TA.
3.1 8Tx
Ericsson, Nokia, Samsung, Huawei/HiSilicon, Docomo, ZTE propose the max number of UL MIMO layer should be 8, and the number of codeword should be 1 or 2.
Proposed answer2.1:
For 8Tx, Rel.18 MIMO supports 5-8 layer transmission with two codewords. However, it is not captured in TS38.300. Hence, the following spec. change is suggested.
	[bookmark: _Toc20387917][bookmark: _Toc51971270][bookmark: _Toc37231867][bookmark: _Toc29375996][bookmark: _Toc46501922][bookmark: _Toc52551253][bookmark: _Toc139017983]5.3.1	Uplink transmission scheme
Two transmission schemes are supported for PUSCH: codebook based transmission and non-codebook based transmission.
For codebook based transmission, the gNB provides the UE with a transmit precoding matrix indication in the DCI. The UE uses the indication to select the PUSCH transmit precoder from the codebook. For non-codebook based transmission, the UE determines its PUSCH precoder based on wideband SRI field from the DCI.
A closed loop DMRS based spatial multiplexing is supported for PUSCH. For a given UE, up to 4 8 layer transmissions are supported. The number of code words is one for 1-4 layer transmissions and two for 5-8 layer transmissions. When transform precoding is used, only a single MIMO layer transmission is supported.
*** Unchanged parts are omitted ***


Support/fine: Ericsson, Nokia, Samsung, Huawei/HiSilicon, Docomo, OPPO, Nokia7NSB, ASUSTeK
Concern:
Please provide your views, if any.
	Company
	Comment

	Samsung
	Support.

	OPPO
	Support.

	Docomo
	Support.

	Nokia
	Support

	Moderator
	Based on the inputs, my suggestion is to support the proposal.

	New H3C
	Support

	ZTE
	Support. In additional, as per our comment of DMRS, the wording “A closed loop” can be removed accordingly.

	ASUSTeK
	Support. Besides, “spatial multiplexing” for UL or “UL spatial multiplexing” was terms used in LTE. We are not sure if it should be replaced with other term which is more inline with NR stage 3 spec. While if other companies think that would not cause any confusion, we would be fine to keep it as it is.

	
	

	
	

	
	

	
	



3.2 DMRS
Ericsson, Nokia, Samsung, Huawei/HiSilicon, Docomo, ZTE propose the max number of DMRS ports for PDSCH should be doubled. Docomo, ZTE propose the same text for PUSCH.
Proposed answer2.1:
For DMRS, Rel.18 MIMO supports enhanced type1 and enhanced type2 DMRS, which double the max number of DMRS ports of type 1 and type 2 DMRS, for both PDSCH and PUSCH. However, they are not captured in TS38.300. Hence, the following spec. change is suggested.
	[bookmark: _Toc51971258][bookmark: _Toc20387906][bookmark: _Toc29375985][bookmark: _Toc37231855][bookmark: _Toc52551241][bookmark: _Toc46501910][bookmark: _Toc139017971]5.2.1	Downlink transmission scheme
A closed loop Demodulation Reference Signal (DMRS) based spatial multiplexing is supported for Physical Downlink Shared Channel (PDSCH). Up to 8, and 12, 16, and 24 orthogonal DL DMRS ports are supported for type 1, and type 2, enhanced type 1, and enhanced type 2 DMRS respectively. Up to 8 orthogonal DL DMRS ports per UE are supported for SU-MIMO and up to 4 orthogonal DL DMRS ports per UE are supported for MU-MIMO. The number of SU-MIMO code words is one for 1-4 layer transmissions and two for 5-8 layer transmissions.
*** Unchanged parts are omitted ***
5.3.1	Uplink transmission scheme
Two transmission schemes are supported for PUSCH: codebook based transmission and non-codebook based transmission.
For codebook based transmission, the gNB provides the UE with a transmit precoding matrix indication in the DCI. The UE uses the indication to select the PUSCH transmit precoder from the codebook. For non-codebook based transmission, the UE determines its PUSCH precoder based on wideband SRI field from the DCI.
A closed loop DMRS based spatial multiplexing is supported for PUSCH. Up to 8, 12, 16, and 24 orthogonal UL DMRS ports are supported for type 1, type 2, enhanced type 1, and enhanced type 2 DMRS respectively. For a given UE, up to 4 layer transmissions are supported. The number of code words is one. When transform precoding is used, only a single MIMO layer transmission is supported.
*** Unchanged parts are omitted ***


Support/fine: Docomo, ZTE, Ericsson, Samsung, OPPO, Nokia/NSB
Concern:
Please provide your views, if any.
	Company
	Comment

	Ericsson
	Can we take the opportunity to remove “closed loop” before DMRS? What does it even mean?

	Samsung
	Support.

	OPPO
	Support the change. 

	Docomo
	Support. 

	Moderator
	I agree with Ericsson’s comment. Although, it is not due to Rel.18 MIMO, is it acceptable to remove the yellow part?

	Moderator
	Based on the inputs, my suggestion is to support the proposal (including the yellow update).

	New H3C
	Support

	ZTE
	Support. We also think “a closed loop” is ambiguous and can be removed.

	
	

	
	

	
	

	
	



3.3 STxMP
[bookmark: _Hlk150353658]Docomo, Nokia/NSB, Samsung, ZTE propose to enhance TS38.300 for STxMP. 
Samsung finds there is no description of abbreviation of “SFN”.
Proposed answer2.3:
In TS38.300, Rel.17 M-TRP PUSCH repetition and Rel.17 M-TRP PUCCH repetition are captured in section 6.12. However, Rel.18 STxMP is not captured in TS38.300. Hence, the following spec. change is suggested.
	[bookmark: _Toc139018034][bookmark: _Hlk55989480]6.12	Multiple Transmit/Receive Point Operation
[bookmark: _Hlk55989232]In Multiple Transmit/Receive Point (multi-TRP) operation, a serving cell can schedule the UE from two TRPs, providing better coverage, reliability and/or data rates for PDSCH, PDCCH, PUSCH, and PUCCH.
There are two different operation modes to schedule multi-TRP PDSCH transmissions: single-DCI and multi-DCI. For both modes, control of uplink and downlink operation can be done by physical layer and MAC layer, within the configuration provided by the RRC layer. In single-DCI mode, the UE is scheduled by the same DCI for both TRPs and in multi-DCI mode, the UE is scheduled by independent DCIs from each TRP.
There are two different operation modes for multi-TRP PDCCH: PDCCH repetition as in Clause 5.2.3 and Single Frequency Network (SFN) based PDCCH transmission. In both modes, the UE can receive two PDCCH transmissions, one from each TRP, carrying the same DCI. In PDCCH repetition mode, the UE can receive the two PDCCH transmissions carrying the same DCI from two linked search spaces each associated with a different CORESET. In SFN based PDCCH transmission mode, the UE can receive the two PDCCH transmissions carrying the same DCI from a single search space/CORESET using different TCI states.
For multi-TRP PUSCH repetition, according to indications in a single DCI or in a semi-static configured grant provided over RRC, the UE performs PUSCH transmission of the same contents toward two TRPs with corresponding beam directions associated with different spatial relations. For multi-TRP PUCCH repetition, the UE performs PUCCH transmission of the same contents toward two TRPs with corresponding beam directions associated with different spatial relations.
For inter-cell multi-TRP operation, for multi-DCI PDSCH transmission, one or more TCI states can be associated with SSB with a PCI different from the serving cell PCI. The activated TCI states can be associated with at most one PCI different from the serving cell PCI at a time.
For single-DCI multi-TRP Simultaneous Transmission with Multi-Panel (STxMP) Spatial Domain Multiplexing (SDM) PUSCH transmission, different layers of one PUSCH are separately transmitted towards two TRPs with corresponding beam directions associated with different spatial relations. For single-DCI multi-TRP STxMP SFN PUSCH transmission, same layers of one PUSCH are transmitted towards two TRPs with corresponding beam directions associated with different spatial relations. For multi-DCI based multi-TRP STxMP PUSCH+PUSCH transmission, two PUSCHs are transmitted towards two TRPs with corresponding beam directions associated with different spatial relations. For single-DCI multi-TRP STxMP SFN PUCCH transmission, one PUCCH are transmitted towards two TRPs with corresponding beam directions associated with different spatial relations.
*** Unchanged parts are omitted ***


Support/fine: Docomo, ZTE, Samsung, OPPO, Ericsson, Nokia/NSB
Concern:
Please provide your views, if any.
	Company
	Comment

	Ericsson
	Support

	Samsung
	Support

	OPPO
	Support

	Docomo
	Support.

	Nokia
	Support

	Moderator
	Based on the inputs, my suggestion is to support the proposal.

	New H3C
	Support

	ZTE
	Support.

	Huawei, HiSilicon
	Regarding STxMP, we don’t think such a long paragraph with repetitive text regarding UL Tx beams is required. We suggest the following condensed version:
We also think this should be removed. Please bear in mind that “spatial relation” is a legacy word for beam. STxMP is under uTCI framework and we don’t normally use the word spatial relation for a beam determined by the indicated TCI. To avoid confusion we think “with corresponding beam directions associated with different spatial relations” should be removed.  

	
	

	
	

	
	


3.4 Unified TCI for multi-TRP
Nothing is captured for unified TCI in the current TS38.300. ZTE and Samsung propose TP for unified TCI for multi-TRP.
Proposed answer 2.4:
RAN1 suggests the following change for unified TCI extension for multi-TRP operation.

Alt.1: (ZTE’s version) 
	6.12	Multiple Transmit/Receive Point Operation
*** Unchanged parts are omitted ***
For inter-cell multi-TRP operation, for multi-DCI PDSCH transmission, one or more TCI states can be associated with SSB with a PCI different from the serving cell PCI. The activated TCI states can be associated with at most one PCI different from the serving cell PCI at a time.
For intra and inter-cell multi-TRP operation, multiple joint TCI state(s) or DL/UL TCI state(s) can be indicated for both DL/UL channel(s)/RS(s) toward respective TRPs by unified TCI framework.
*** Unchanged parts are omitted ***



Alt.2: (Samsung’s version) 
	6.12	Multiple Transmit/Receive Point Operation
*** Unchanged parts are omitted ***
For inter-cell multi-TRP operation, for multi-DCI PDSCH transmission, one or more TCI states can be associated with SSB with a PCI different from the serving cell PCI. The activated TCI states can be associated with at most one PCI different from the serving cell PCI at a time.
The above described multi-TRP modes can be operated under unified TCI framework, wherein an indicated TCI state specific to a TRP can be applied to at least UE-dedicated receptions on PDCCH/PDSCH, dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources specific to the same TRP. In the single-DCI mode, different TCI states for different TRPs are indicated – via a single TCI codepoint – by the same DCI for both TRPs, while in the multi-DCI mode, different TCI states for different TRPs are respectively indicated by independent DCIs from each TRP.
*** Unchanged parts are omitted ***


Support/fine with Alt.1: ZTE
Support/fine with Alt.2: Samsung
Concern: Ericsson, OPPO, Docomo, Nokia/NSB
Please provide your views, if any.
	Company
	Comment

	Ericsson
	Not needed. This provides clearly higher level of detail than what we have in 38.300. There is no description about what a TCI state is, so it just becomes confusing.

	Samsung
	There are several places describing TCI state(s) throughout 38.300 (e.g., the texts related to inter-cell multi-DCI operation above). To address Ericsson’s comments, we would like to suggest to simply the corresponding texts as below, which is also aligned with ZTE’s proposal. 
For the intra and inter-cell multi-TRP operations described above, an indicated TCI state specific to a TRP can be applied to DL/UL channel(s)/signal(s) specific to the same TRP under unified TCI framework.

	OPPO
	In our reading, we failed to find any unified TCI framework description in Rel-17 for single-TRP. Then the reader would be surprised to see unified TCI framework for multi-TRP extension in Rel-18. 
Hence we suggest not to mention unified TCI framework in multi-TRP session in TS 38.300 which is high level description as mentioned by Ericsson. 

	Docomo
	Not support. Even in Rel.17, there is no description of unified TCI in TS38.300. If Rel.17 does not specify it, there is no reason to specify for Rel.18 unified TCI for mTRP.

	Nokia/NSB
	We think that in fact the existing mentioned of TCI does the job. Nothing extra is needed!

	Moderator
	Based on the inputs, my suggestion is to remove the proposal.

	New H3C
	Support removing this proposal

	ZTE
	We still think that Alt1 exactly reflect the unified TCI framework for mTRP. It should be noticed that, different from Rel-17, this Rel-18 enhancement is relevant to mTRP operation, for which there is the corresponding clause 6.12 in the current spec TS 38.300.

	
	

	
	

	
	

	
	




4 Comments to draft LS reply
Draft LS reply: R1-2312359_Draft reply LS on Stage-2 CR for MIMO evolution_v01.docx
If there is any issue on the draft, please provide your comments below.
	Company
	Comment

	Huawei, HiSilicon
	Thanks for the draft reply LS and sorry for a late reply. 

Regarding STxMP, we don’t think such a long paragraph with repetitive text regarding UL Tx beams is required. We suggest the following condensed version:
For single-DCI multi-TRP Simultaneous Transmission with Multi-Panel (STxMP) Spatial Domain Multiplexing (SDM) PUSCH transmission, different layers of one PUSCH are separately transmitted towards two TRPs with corresponding beam directions associated with different spatial relations. For single-DCI multi-TRP STxMP SFN PUSCH transmission, same layers of one PUSCH are transmitted towards two TRPs with corresponding beam directions associated with different spatial relations. For multi-DCI based multi-TRP STxMP PUSCH+PUSCH transmission, two PUSCHs are transmitted towards two TRPs with corresponding beam directions associated with different spatial relations. For single-DCI multi-TRP STxMP SFN PUCCH transmission, one PUCCH are transmitted towards two TRPs with corresponding beam directions associated with different spatial relations.


	Mod
	Thank Huawei for your comment. 
However, the yellow highlighted part already exists in 38.300 for R17 mTRP PUSCH/PUCCH. So, for consistency, I think it is better to keep the text.
	6.12      Multiple Transmit/Receive Point Operation
[…]
For multi-TRP PUSCH repetition, according to indications in a single DCI or in a semi-static configured grant provided over RRC, the UE performs PUSCH transmission of the same contents toward two TRPs with corresponding beam directions associated with different spatial relations. For multi-TRP PUCCH repetition, the UE performs PUCCH transmission of the same contents toward two TRPs with corresponding beam directions associated with different spatial relations.




	Huawei, HiSilicon
	We still think this should be removed. Please bear in mind that “spatial relation” is a legacy word for beam. STxMP is under uTCI framework and we don’t normally use the word spatial relation for a beam determined by the indicated TCI. To avoid confusion we think “with corresponding beam directions associated with different spatial relations” should be removed.  

	Mod
	I see the text “spatial relation” is not term for STxMP with unified TCI. I removed the yellow highlighted part as your suggestion in v01.

	
	

	
	

	
	

	
	

	
	

	
	

	
	



5 Conclusion
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