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1. [bookmark: _Ref521334010]Introduction
This document is made for preparing draft LS on MIMOevo by the following contributions.
R1-2311004	LS on MIMOevo	RAN2, Ericsson
RAN2 is requesting RAN1 input on RRC signalling related to Rel-18 MIMO. To be handled in agenda item 8.1. To be moderated by Eko (Samsung).
Relevant tdocs:
R1-2310976	Discussion on LS on MIMOevo	Ericsson
R1-2311004	LS on MIMOevo	RAN2, Ericsson
R1-2311070	Draft reply LS on MIMOevo	vivo
R1-2311210	Draft reply LS to RAN2 on MIMOevo	ZTE
R1-2311223	Discussion on LS on RRC parameters for MIMOevo	OPPO
R1-2311372	Draft Reply LS on MIMOevo	Lenovo
R1-2311373	Draft reply LS on MIMOevo	CATT
R1-2311738	Draft LS reply on MIMOevo	Nokia, Nokia Shanghai Bell
R1-2311802	Draft reply LS on MIMOevo	Samsung
R1-2311958	Draft reply LS on MIMOevo	MediaTek Inc.
R1-2312238	Discussion of LS on MIMOevo RRC parameters	Huawei, HiSilicon


2. Discussion
2.1. Field applyIndicatedTCI-State in IE CSI-AssociatedReportConfigInfo

In RAN2 current understanding, the field applyIndicatedTCI-State may be configured per resource of per resource set, in which case each resource in a resource set may have different value for the field. 
	applyIndicatedTCI-State-r18    CHOICE {
         perset-r18             ENUMERATED {first, second}     
         perresource-r18        SEQUENCE (SIZE(1..maxNrofAP-CSI-RS-ResourcesPerSet)) OF   ENUMERATED {first, second}     
    }                                                                                           

Question 1a: RAN2 would like to confirm if this is the correct understanding?
Draft Answer on Question 1a: 
Yes, this is the correct understanding. (there seems to be a typo in the question above – should be “per resource or per resource set”).
	Company
	Input

	Mod
	Q1a seems stable. All companies said that this is correct understanding. One typo is spotted, so it could be included in reply LS.
Please provide your view on Draft Answer above.

	QC
	Fine with FL’s answer

	OPPO
	Okay with both answer and identified typo from FL. 

	Ericsson
	Support

	Huawei, HiSilicon
	RAN2 text seems to be a bit confused. It states that if the TCI indication is per resource set, the value of the field can be different for different resources per set. We suggest the following:

For aperiodic CSI-RS, the parameter applyIndicatedTCI-State can be configured per resource or per resource set. If it is configured per resource, the resources in a resource set may have different value of this field.


	MediaTek
	Okay to the answer 

	ZTE
	Support

	Nokia
	OK with the proposed answer.

	Mod-V2
	No change on the initial Draft Answer for Q1a, and we can put this answer in reply LS.




In IE CSI-AssociatedReportConfigInfo, the resourcesForChannel2 was restricted not to be used with unified TCI state. However, RAN2 assumes in Release-18 field resourcesForChannel2 is enabled with unified TCI state.
Question 1b: RAN2 would like to confirm if the above is the correct understanding?
Draft Answer on Question 1b: 
Yes, this is the correct understanding.
	Company
	Input

	Mod
	Q2a seems stable. 
Please provide your view on Draft Answer above.

	QC
	Fine with FL’s answer

	OPPO
	Just to ask a clarified question: the reason that resourceForChanel2 was not allowed to follow indicated TCI state is simply because unified TCI framework in Rel-17 only supports single TRP? But in Rel-18, unified TCI extension for multi-TRP is supported. Is this correct understanding?
[Mod] Regarding the question, that is my understanding. If companies have different understanding, please feel free to correct.

	Ericsson
	Fine with FL answer

	Huawei, HiSilicon
	OK

	MediaTek
	Okay to the answer

	ZTE
	Support

	Nokia
	OK with the proposed answer.

	Mod-V2
	No change on the initial Draft Answer for Q1b, and we can put this answer in reply LS.




Question 1c: If answer to Q1b is yes, RAN2 would like to further ask, whether the parameter applies to both resourcesForChannel and resourcesForChannel2 and whether same value/values are used or these should have separate configurations?
Draft Answer on Question 1c: 
The parameter applyIndicatedTCI-State should apply two separate values to resourcesForChannel and resourcesForChannel2 respectively.
	Company
	Input

	Mod
	At least Draft Answer is okay, but further discussion is needed, at least for the following points.
· Whether same or different parameters are used?
· If it is based on different parameters, whether different parameters have same value or not?
Please provide your view.

	QC
	Fine with FL’s answer

	Ericsson
	Do not support. The parameter applyIndicatedTCI-State can only have one value. The simplest way is to introduce another parameter (which can be configured indepently)

	
	

	Huawei, HiSilicon
	We prefer to change “two separate values” to “two different values”. Since ResourcesForChannel and resourcesForChannel2 are two resource sets used for mTRP beam pair reporting, they should correspond to different TRP

	MediaTek
	It’s more clear to use a different parameter instead of the same one, and the different parameter can provide different values from that of applyIndicatedTCI-State.

	ZTE
	We share the similar views as E/// that another separate parameter analogue to ‘applyIndicatedTCI-State’ can be apply to resourcesForChannel2.

	Nokia
	Do not support. Wel also have the view that the parameters can have the same values. As a sidenote, the correct citation for resourcesForChannel2 is clause 5.2.1.4.2 in 38.214.



[bookmark: _GoBack]Round2 on Question 1c
Based on inputs, Draft Answer for Q1c is revised as follows, having one additional parameter named applyIndicatedTCI-State2 which is separately defined with applyIndicatedTCI-State.
Draft Answer on Question 1c: 
Two different parameters applyIndicatedTCI-State and applyIndicatedTCI-State2 can be applied to resourcesForChannel and resourceForChannel2, respectively. applyIndicatedTCI-State and applyIndicatedTCI-State2 shall have different value of “first” or “second”.
	Company
	Input

	Ericsson
	Support

	Nokia
	OK

	MediaTek
	OK

	Mod-V3
	We can put this answer in reply LS.




2.2. Simultaneous TCI state update/common TCI state update
[bookmark: _Hlk148607917]In Release-17, there is feature for simultaneous unified TCI state update (based on simultaneousU-TCI-UpdateListx-r17). 
Question 2a: RAN2 would like to ask if this would apply also for Release-18 unified TCI state extension for mTRP? That is, whether the simultaneousU-TCI-UpdateListx-r17 is expected to apply to new Rel-18 MAC CEs?
Draft Answer on Question 2a: 
Yes, the simultaneousU-TCI-UpdateListx-r17 is expected to apply for Rel-18 eUTCI as well.
	Company
	Input

	Mod
	Q2a seems stable.
Please provide your view on Draft Answer above.

	QC
	Fine with FL’s answer

	OPPO
	Okay with the answer from FL.

	Ericsson
	Support

	Huawei, HiSilicon
	We think it is up to RAN2 whether or not to reuse the same parameter. We prefer the following answer:

Simultaneous TCI state update for a list of CCs is also supported in Rel-18. Reusing simultaneousU-TCI-UpdateListx-r17 or introducing new RRC parameters for Rel-18 simultaneous unified TCI state update is up to RAN2.


	MediaTek
	Fine with the update from HW

	ZTE
	Support. In our views, we do NOT identify a strong requirement for having a new RRC parameter. If I am missing anything, please raise them. 

	Nokia
	Fine with the proposed answer. 

	Mod-V2
	No change on the initial Draft Answer for Q2a, and we can put this answer in reply LS.




Question 2b: Is there any restrictions in configuring the serving cells of one list for sDCI mTRP, mDCI mTRP or sTRP operation?
Answer on Question 2b: 
It has been agreed in RAN1 that cells operated as sDCI mTRP, mDCI mTRP and sTRP should not be configured in the same list, i.e., they should be configured with separate lists for simultaneous unified TCI state(s) update. Other than this, there is no further/other restriction(s).
	Company
	Input

	Mod
	Q2b seems stable.
Please provide your view on Draft Answer above.

	QC
	Fine with FL’s answer

	OPPO
	Okay with the answer from FL.

	Ericsson
	Support

	Huawei, HiSilicon
	OK

	MediaTek
	Support 

	ZTE
	Support

	Nokia
	Fine with the proposed answer. 

	Mod-V2
	No change on the initial Draft Answer for Q2b, and we can put this answer in reply LS.




Question 2c: Is it correct understanding that the Rel-18 simultaneous TCI state update applies to both DL-only/Joint TCI state and ul-TCIState?
Answer on Question 2c: 
Yes, it is the correct understanding.
	Company
	Input

	Mod
	Q2c seems stable.
Please provide your view on Draft Answer above.

	QC
	Fine with FL’s answer

	OPPO
	Okay with the answer from FL.

	Ericsson
	Support

	Huawei, HiSilicon
	OK

	MediaTek
	Support

	ZTE
	Support

	Nokia
	Fine with the proposed answer. 

	Mod-V2
	No change on the initial Draft Answer for Q2c, and we can put this answer in reply LS.




2.3. Reference CC/BWP for TCI state list configurations
The reference CC/BWP includes the Rel-17 TCI state pool (a list of TCI states) for PDSCH/PDCCH/PUSCH/PUCCH. This is understood as signalling optimization for UL/DL or joint TCI state list configuration when UE is configured with unified TCI state operation.

Question 3a: RAN2 would like to ask if this optimization of using reference CC/BWP should be applied to Release-18 features and if so which?
Draft Answer on Question 3a: 
Yes, using reference CC/BWP for simultaneous TCI state(s) update should be applied to Rel-18 eUTCI as well. As agreed in RAN1, separate lists should be configured for sDCI mTRP, mDCI mTRP and sTRP operations, so the reference CC/BWP should be configured accordingly.
	Company
	Input

	Mod
	Q3a seems stable.
Please provide your view on Draft Answer above.

	QC
	Fine with FL’s answer

	OPPO
	Okay with the answer from FL.

	Ericsson
	Support

	Huawei, HiSilicon
	We think the answer is a bit confusing. Our understanding is that “Simultaneuous TCI state(s) update” corresponds to up to 4 CC lists which facilitate having a common activation MAC-CE/ TCI indicating DCI for all CCs in the list. 
Reference CC is an independent feature from the “simultaneous TCI update” feature. When reference CC is configured for a CC, all its configured TCI state are also applicable to the CC. This feature was supported only to reduce the RRC overhead and has no impact on MAC-CE/DCI. 
Therefore, the restrictions for CC list do not necessarily and verbatim apply to the reference CC feature. We suggest the following answer:


Yes. An mTRP CC1 can be potentially configured as the reference for another mTRP CC2 as long as both CC1 and CC2 follow unified TCI and both apply joint DL/UL TCIs or both apply separate UL and DL TCIs.

	MediaTek
	Reference CC/BWP and simultaneous TCI state(s) update should be separate features, which can be configured/used independently. We prefer a simple answer to this question:

Draft Answer on Question 3a: 
Yes, reference CC/BWP should be applied to Rel-18 eUTCI as well.

	ZTE
	Slightly prefer MTK’s version, short but exactly reflecting what we have, if companies may need to argue the details from FL proposal. 

	Nokia
	Fine with the proposed answer. 



Round2 on Question 3a
Based on inputs, Draft Answer for Q3a is revised as MTK’s suggestion which is simple.
Draft Answer on Question 3a: 
Yes, reference CC/BWP should be applied to Rel-18 eUTCI as well.
	Company
	Input

	Ericsson
	Support

	LG
	Support.

	Nokia
	OK

	MediaTek
	Support

	Mod-V3
	We can put this answer in reply LS.

	
	




[bookmark: _Hlk148562561]Question 3b: If the response to Q3a is yes for 2TA operation for mDCI mTRP, RAN2 would like to ask how the tag_id_ptr per TCI state configuration should be understood here. Whether the tag_id_ptr in the TCI state refers to the TAG of the serving cell where the TCI state is configured or to the TAG of the serving cell where the TCI state is applied?
Draft Answer on Question 3b:
The tag_id_ptr in the TCI state refers to the TAG of the serving cell where the TCI state is configured.
	Company
	Input

	Mod
	Q3b seems stable.
Please provide your view on Draft Answer above.

	QC
	Our understanding is that the tag_id_ptr in the TCI state refers to the TAG of the serving cell where the TCI state is applied. This is similar to legacy R16 multi-CC TCI activation, where the TCI content is based on that of the serving cell where the activated TCI state is applied.

Also, in this case, the serving cell where the TCI state is configured and the serving cell where the TCI state is applied should be configured with the same two TAG IDs “tag-id” and “tag-Id2” under the corresponding “ServingCellConfig” for the two serving cells”

	OPPO
	The question has not been discussed in RAN1 yet. But from our understanding, for the CC without a pre-configured TCI state pool, the tag_id_ptr in the TCI state refers to the serving cell where the TCI state is applied, rather than where the TCI state is configured.

	Ericsson
	Do not support. Prefer to indicate TAG_id directly in the TCI state – this would avoid the issue

	Huawei, HiSilicon
	We think When a serving cell applies the TCI state configured in the reference cell, the TAG ID associated with the TCI state should refer to the TAG of the serving cell where the TCI state is applied.


	MediaTek
	Share the same understanding with QC, OPPO, HW – It is the TAG of the serving cell where the TCI state is applied.

	ZTE
	We share the same views with MTK, QC, OPPO and HW.

	Nokia
	It may be enough to assume that the tag_id_ptr in the TCI state refers to the TAG of the serving cell where the TCI state is applied, which, depending on the assumption, may or may not be the same as the tag id of the serving cell where the TCI state is configured.



Round2 on Question 3b
Based on inputs, Draft Answer for Q3b is revised as follows: The only change is from “TCI state is configured” to “TCI state is applied”.
Draft Answer on Question 3b: 
The tag_id_ptr in the TCI state refers to the TAG of the serving cell where the TCI state is applied.
	Company
	Input

	Ericsson
	Support

	LG
	Sorry for late join. We think that it is natural that the tag_id_ptr in the TCI state refers to the TAG of the serving cell where the TCI state is configured, for the consistency that non-reference CC/BWP(s) refers TCI state of reference CC/BWP which includes beam RS and power control parameters. Even though the draft answer is not our preference, we can live with the draft answer if majority supports.

However, QC’s point regarding whether the two TAG IDs “tag-id” and “tag-Id2” for reference CC/BWP and non-reference CC/BWP(s) should be the same or not is valid discussion point. We think that the two TAG IDs should be the same, to eliminate any UE ambiguity.
[Mod] Thanks for your input and flexibility. Re QC’s point, it could be discussed further later.

	Nokia
	OK

	MediaTek
	OK

	Mod-V3
	We can put this answer in reply LS.

	
	

	
	




2.4. [bookmark: _Hlk147996081]Field n1-n2-codebookSubsetRestrictionList-R18(CJT) and n1-n2-codebookSubsetRestriction-r18(Doppler) in IE CodebookConfig

Furthermore, for both CJT and CJT-PS codebooks, RAN1 indicates in the RRC parameter list and in LS R1-2308396 that only hard amplitude restriction is supported (i.e., no soft amplitude restriction). This restriction has been capture in TS 38.214 clause 5.2.2.2.8 and 5.2.2.2.10 in the CR R1-2308716. 
	The bitmap parameter n1-n2-codebookSubsetRestriction-CJT-r18 is configured per CSI-RS resource and for at least one of the  CSI-RS resources, and it is configured as described in Clause 5.2.2.2.5, where only the bit values ‘00’ or ‘11’ of Table 5.2.2.2.5-6 are configurable. If parameter n1-n2-codebookSubsetRestriction-CJT-r18 is not configured for a CSI-RS resource, no restriction is applied to the selection of vectors  corresponding to that resource.
The bitmap parameter n1-n2-codebookSubsetRestriction-Doppler-r18 is configured as described in Clause 5.2.2.2.5, where only the bit values ‘00’ or ‘11’ of Table 5.2.2.2.5-6 are configurable.



RAN2 understanding is that the following savings could be possible in IE CBSR-r18 which is used to configure values for Field n1-n2-codebookSubsetRestrictionList-R18(CJT) and n1-n2-codebookSubsetRestriction-r18(Doppler).
For example, for ,  each beam restriction group contains  beams. A total of 139 bits are needed if  2bits are used for each beam as in legacy CBSR, i.e.,   , k=0,1,2,3. 
eight-two                              BIT STRING (SIZE (139)),
 
 
When 1bit is used for each beam in CBSR for Rel-18 type II for CJT,  only 75 bits are needed, i.e.,   , k=0,1,2,3.  A saving of almost 50%  
eight-two                              BIT STRING (SIZE (75)),
 

Question 4: RAN2 would like to ask RAN1 to provide the exact values for the IE CBSR-r18 which currently has same values as in Release-16 field n1-n2-codebookSubsetRestriction-r16:
	Company
	Input

	Mod
	For Q4, further discussion seems needed. 
Per agreement in RAN1#114 as follows, 1 or 2 bits can be decided by RAN2, and in R1-2311802, depending on 1 or 2 bits, the RRC structure could be different.

Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding CBSR, whether to use only 1 bit or 2 bits per beam in a beam-group restriction is up to RAN2
· Note: RAN1 has previously agreed to support only 2 hypotheses per beam in a beam-group restriction for Rel-18 Type-II CJT codebook
· Send an LS to RAN2 regarding this conclusion

Given above information, please provide your view.

	QC
	With hard-only CBSR, it is reasonable to use 1 bit instead of 2 bits, for restriction of each SD basis in bit sequence  for each configured oversampling group , where the oversampling group config  can be either =11 bits (N2>1), or 0 bit (N2=1).
The bit sizes for {N1,N2} cases we calculated are:
CBSR-r18 ::=    CHOICE {
                        two-one                                BIT STRING (SIZE (8)),
                        two-two                                BIT STRING (SIZE (27)),
                        four-one                               BIT STRING (SIZE (16)),
                        three-two                              BIT STRING (SIZE (35)),
                        six-one                                BIT STRING (SIZE (24)),
                        four-two                               BIT STRING (SIZE (46)),
                        eight-one                              BIT STRING (SIZE (32)),
                        four-three                             BIT STRING (SIZE (59)),
                        six-two                                BIT STRING (SIZE (59)),
                        twelve-one                             BIT STRING (SIZE (48)),
                        four-four                              BIT STRING (SIZE (75)),
                        eight-two                              BIT STRING (SIZE (75)),
                        sixteen-one                            BIT STRING (SIZE (64))
}


	OPPO
	We are fine to use 1 bit instead of 2 bits for hard only amplitude restriction. RAN1 can provide the bit size for 1 bit to RAN2 as required, and whether to use 1 bit or 2 bits can be up to RAN2. 

	Ericsson
	Support QCs proposal.
RAN2 asks RAN1 to provide the exact mapping. Many discussion documents provide the list, which QC listed above. 

	ZTE
	We may provide the exact size if 1-bit is used as an answer, whish seems sufficient. Then for exactly, value, after a quick check, for four-two, the size should be 43 rather than 46: 11 + 8*4 

four-two                               BIT STRING (SIZE (43)),


	Nokia
	We are fine with the QC answer provided above.



Round2 on Question 4
Based on inputs, Draft Answer for Q4 is made as follows: 
Draft Answer on Question 4: 
If RAN2 decides to use 1 bit (to save RRC signaling overhead), the exact values for the IE CBSR-r18 will be as follows.
CBSR-r18 ::=    CHOICE {
                        two-one                                BIT STRING (SIZE (8)),
                        two-two                                BIT STRING (SIZE (27)),
                        four-one                               BIT STRING (SIZE (16)),
                        three-two                              BIT STRING (SIZE (35)),
                        six-one                                BIT STRING (SIZE (24)),
                        four-two                               BIT STRING (SIZE (43)),
                        eight-one                              BIT STRING (SIZE (32)),
                        four-three                             BIT STRING (SIZE (59)),
                        six-two                                BIT STRING (SIZE (59)),
                        twelve-one                             BIT STRING (SIZE (48)),
                        four-four                              BIT STRING (SIZE (75)),
                        eight-two                              BIT STRING (SIZE (75)),
                        sixteen-one                            BIT STRING (SIZE (64))
}

	Company
	Input

	Ericsson
	Support

	Nokia
	OK

	Mod-V3
	We can put this answer in reply LS.

	
	




2.5. CMR configurations for codebooks
The L1 parameter excel has the following rows related to how NZP CSI-RS resources are configured for using the Release-18 codebooks:

Row 21 numberOfCMR-r18 in IE CSI-ReportConfig
Row 33 cmrCJT-K-r18 in IE NZP-CSI-RS-ResourceSet
Row 47 cmrDopplerK-r18 in IE NZP-CSI-RS-ResourceSet

Question 5: RAN2 would like to ask if the above parameters could be captured as field description restrictions for nzp-CSI-RS-Resources in IE NZP-CSI-RS-ResourceSet as configuration restrictions for the size of NZP-CSI-RS-ResourceSet?
Draft Answer on Question 5: 
Yes, numberOfCMR-r18, cmrCJT-K-r18, and cmrDopplerK-r18 can be captured as field description restrictions for nzp-CSI-RS resources in IE NZP-CSI-RS-ResourceSet.
	Company
	Input

	Mod
	Q5 seems stable.
Please provide your view on Draft Answer above.

	QC
	The answer is “Yes”

	OPPO
	Fine with FL’s answer.

	Ericsson
	Support the FL answer.

	ZTE
	Support

	Nokia
	ok

	Mod-V2
	No change on the initial Draft Answer for Q5, and we can put this answer in reply LS.




3. Conclusion
TBD based on discussion. 






