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Introduction
[bookmark: _Ref494215420]In this contribution, we discuss and give our views on some of the UE features for FeMIMO.


Discussion
Unified TCI for intra- and inter-cell beam management
FG 23-1-1
In our views, a basic feature is needed for intra-cell beam management. Basic FG includes components 1/4/5/6/8. Besides, components 2/9/12/13 should be in a separate FG which is for CA. While components 3/7/10/11 are additional capabilities which can be grouped into different FGs. 
Regarding component 14, noted that this component is not about beam application time, and the capability has been defined in Rel-15 (timeDurationForQCL). It is not necessary to define another UE capability in Rel-17.
Proposal 1: For FG 23-1-1, suggest to group the following components as follows,
· Components 1/4/5/6/8 should be in the basic FG
· Components 2/9/12/13 should be in a new FG
· Components 3/7/10/11 should be grouped into multiple FGs different from the above two FGs
Proposal 2: For FG 23-1-1, suggest to remove component 14.
FG 23-1-2
The components 2-17 can be divided into 3 FGs. Components 2/3/4/5/7/8/9/10/11 can be grouped into the basic FG. Components 6 is an additional capability which should be in a separate FG. Similar as FG 16-1g, components 12/13 should be in a separate FG.
Proposal 3: For FG 23-1-2, suggest to group the following components as follows,
· Components 2/3/4/5/7/8/9/10/11 should be in the basic FG
· Component 6 should be in a separate FG
· Components 12/13 should be in a separate FG
FG 23-1-4
Regarding the UE capability value set, since there’s no consensus on supporting another UE capability type, the UE capability value set will only contain the max supported number of SRS ports. Therefore, UE capability value set should be revised to UE capability value.
Proposal 4: For FG 23-1-4, UE capability value set should be revised to UE capability value.

BM enhancement for M-TRP
FG 23-5-2
Regarding component 2 and 3, we think they are the basic factors for MTRP BFR enhancement. We are fine to keep them in FG23-5-2.
Proposal 5: For FG23-5-2, suggest to remove the brackets on component 2 and component 3.

FG 23-5-2a
In RAN1#106bis-e meeting, we have the following agreement on association between BFD-RS set and PUCCH-SR resource.
Agreement
Support to configure an association between a BFD-RS set on SpCell and a PUCCH-SR resource / SR configuration for per TRP BFR.
· FFS: Configure an association between a BFD-RS set on SCell and a PUCCH-SR resource / SR configuration for per TRP BFR
A UE capability signaling is introduced for indicating the support of this association. Above applies only for multi-DCI case.
Thus, we prefer to remove the bracket on component 2 of FG23-5-2a. Regarding the default behavior, i.e., if UE not supporting the capability, in our understanding, it means that it is up to UE’s implementation to determine the association between BFD-RS set and PUCCH-SR resource.
Proposal 6: For FG23-5-2a, suggest to remove the brackets on component 2.

HST SFN
FG 23-6-1
For component 1, the second bracket and content in it should be deleted, for the sake of that there is no default QCL assumptions for COREET. In addition, default QCL assumption is only considered in FR2, and it is not proper as one basic feature for both FR1 and FR2.
In RAN1#106bis-e, we have the following agreement on the combination of PDCCH transmission and PDSCH transmission.
Agreement
Support combination of Rel-17 SFN PDCCH scheme 1 and single-TRP PDSCH 
· This is optional UE feature
· Note: The support of such combination scheme is for URLLC use-case only.
Thus, we think scheme A PDCCH scheduling single TRP PDSCH should be one separated FG/component. Even if one UE supports SFN scheme A PDCCH scheduling scheme A PDSCH, it also have the freedom not to support single TRP PDSCH scheduled by scheme A PDCCH.
Proposal 7: For component 1 of FG 23-6-1, suggest to delete ‘[and default QCL assumption with two TCI states for PDCCH]’
Proposal 8: Suggest to split component 1 of FG 23-6-1 as below:
· Component 1: Support of SFN scheme A for PDCCH scheduling SFN scheme A PDSCH
· Component 2: Support of SFN scheme A for PDCCH scheduling single TRP PDSCH
· Candidate value: {Support, not support}

FG 23-6-1b
To align with the name of FG23-6-1b, we prefer to remove scheme A for PDCCH. 
Proposal 9: For component 1 of FG 23-6-1b, prefer to remove ‘scheme A’ in the first bracket.

FG 23-6-2b
Since FG23-6-2 has yet included SFN scheme B for PDCCH scheduling SFN Scheme B PDSCH, to avoid duplication, we prefer to remove ‘scheme B’ in second bracket.
Proposal 10: For component 1 of FG 23-6-2b, prefer to remove ‘scheme B’ in the second bracket.

CSI enhancement for M-TRP
FG23-7-1
For component 1, we prefer to add ‘N’ before ‘NZP CSI-RS resource pairs’, to make it more clear on the definition of N.
Proposal 11: Suggest to revise component 1 of FG23-7-1 as ‘Support of N NZP CSI-RS resource pairs used as CMR (channel measurement resource) pairs for NCJT measurement hypothesis: Support of N=1’.
For component 2, regarding the candidate values, we prefer to keep ‘2’. In LTE NC-JT, only two CMR resources are configured to be measured for one CSI report. Likewise, at least for FR1, Ks,max =2 is OK for NR system. For FR2, Ks,max =4 seems to be capable of providing more measurement results with the assumption of multiple different beams in a CSI report. However, beam measurement and reporting could be firstly carried out before CSI acquisition, and proper beam could be selected out for CSI measurement. Thus, we think Ks,max =2 cam be used for both FR1 and FR2. 
Proposal 12: For component 2 of FG23-7-1, the candidate values should include ‘2’.
For g in component 4, we suggest to remove the bracket, since we have the following agreement in RAN1#104e.
Agreement
For CSI measurement associated to a reporting setting CSI-ReportConfig for NCJT, [at least for multi-DCI based and single-DCI based schemes (scheme 1a)], NZP CSI-RS resources for channel measurement are associated to different TRPs/TCI states at resource level 
· CMRs corresponding to different TRPs respectively shall be configured within the same resource set (i.e. scheme 1-2) and have the same number of ports among CMRs.
· At least ‘typeI-SinglePanel’ codebook is supported 
· FFS: Other codebook types 
· Note that RAN1 shall strive to finalize NCJT CSI enhancement with single reporting setting firstly. 
· The support of larger than 32 ports across two CMRs is optional for a UE supporting Rel. 17 mTRP CSI
Proposal 13: Suggest to remove the bracket for g in component 4 of FG23-7-1.
FG23-7-3
For FG23-7-3, since component 2 of FG23-7-1 has already included ‘8’ in the candidate value, so we suggest to remove FG23-7-3.
Proposal 14: Suggest to delete FG23-7-3.

SRS
FG 23-8-1
For component 1, we prefer to remove the bracket, and keep the content in the bracket, for the reason that not only it actually reflects the function of flexible SRS triggering, but also it could provide enough flexibility for gNB and also consider UE’s complexity.
Proposal 15: For component 1 of FG23-8-1, we prefer to remove the bracket.
Regarding component 2, the motivation is not clear to us, and more clarification is needed.
New FG:
In RAN1#106bis-e meeting, a separate capability on number of max aperiodic SRS sets for 1T4R and 1T2R/2T4R was agreed.
Agreement:
For extension of aperiodic antenna switching SRS configurations for <=4Rx, support N=4 for 1T4R and N=2 for 1T2R/2T4R.
· The above extension is UE optional
[bookmark: _GoBack]In addition, we also notice that the latest 38.214 has captured this capability as ‘extension of aperiodic antenna switching SRS configuration’. In detail, if UE supports the ‘extension of aperiodic antenna switching SRS configuration’, up to 4 aperiodic SRS resource set can be configured for 1T4R, and up to 2 aperiodic SRS resource set can be configured for 1T2R/2T4R.
Therefore, we propose to add one new FG to reflect the above agreement and align with the latest specification.
Proposal 16: Suggest to introduce one new FG to reflect the extension of aperiodic SRS resource set.
	23. NR_FeMIMO
	23-8-x
	Extension of aperiodic antenna switching SRS configuration
	Support of maximum 4 aperiodic SRS resource sets for 1T4R and maximum 2 aperiodic resource sets for 1T2R/2T4R.



Conclusion
In this contribution, we gave our views on some of the UE features for FeMIMO. The following proposals are achieved:
Proposal 1: For FG 23-1-1, suggest to group the following components as follows,
· Components 1/4/5/6/8 should be in the basic FG
· Components 2/9/12/13 should be in a new FG
· Components 3/7/10/11 should be grouped into multiple FGs different from the above two FGs
Proposal 2: For FG 23-1-1, suggest to remove component 14.
Proposal 3: For FG 23-1-2, suggest to group the following components as follows,
· Components 2/3/4/5/7/8/9/10/11 should be in the basic FG
· Component 6 should be in a separate FG
· Components 12/13 should be in a separate FG
Proposal 4: For FG 23-1-4, UE capability value set should be revised to UE capability value.
Proposal 5: For FG23-5-2, suggest to remove the brackets on component 2 and component 3.
Proposal 6: For FG23-5-2a, suggest to remove the brackets on component 2.
Proposal 7: For component 1 of FG 23-6-1, suggest to delete ‘[and default QCL assumption with two TCI states for PDCCH]’
Proposal 8: Suggest to split component 1 of FG 23-6-1 as below:
· Component 1: Support of SFN scheme A for PDCCH scheduling SFN scheme A PDSCH
· Component 2: Support of SFN scheme A for PDCCH scheduling single TRP PDSCH
· Candidate value: {Support, not support}
Proposal 9: For component 1 of FG 23-6-1b, prefer to remove ‘scheme A’ in the first bracket.
Proposal 10: For component 1 of FG 23-6-2b, prefer to remove ‘scheme B’ in the second bracket.
Proposal 11: Suggest to revise component 1 of FG23-7-1 as ‘Support of N NZP CSI-RS resource pairs used as CMR (channel measurement resource) pairs for NCJT measurement hypothesis: Support of N=1’.
Proposal 12: For component 2 of FG23-7-1, the candidate values should include ‘2’.
Proposal 13: Suggest to remove the bracket for g in component 4 of FG23-7-1.
Proposal 14: Suggest to delete FG23-7-3.
Proposal 15: For component 1 of FG23-8-1, we prefer to remove the bracket.
Proposal 16: Suggest to introduce one new FG to reflect the extension of aperiodic SRS resource set.
	23. NR_FeMIMO
	23-8-x
	Extension of aperiodic antenna switching SRS configuration
	Support of maximum 4 aperiodic SRS resource sets for 1T4R and maximum 2 aperiodic resource sets for 1T2R/2T4R.
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