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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
During the last meeting, RAN1 has made the following agreement.
Agreement: in RAN1#107e
· [bookmark: _Hlk88173311]The following are the components of the feature “joint TCI for intra-cell operation”
1. Joint DL/UL TCI update with their components: (configuration mechanism, [QCL rules,] applicable source and target signals, MAC-CE -based TCI]  activation assignment) 
2. Common cross multi-CC TCI update and activation (involving RRC common TCI state pool)
3. Association between TCI state and UL PC settings except for PL RS [for PUCCH, PUSCH, and SRS] 
4. Beam misalignment between the DL source RS in the TCI state to provide spatial relation indication and the PL-RS 
5. [MAC-CE+DCI-based TCI state indication (including TCI state activation, use of DCI formats 1_1/1_2 with and without DL assignment)]
6. [TCI states pool for configured reference BWP/CC shared by a set of BWP/CC]
7. [Maximum number of CCs configured with BFR]
8. [R17 mechanism reusing R15/16 signalling to indicate R17 TCI for individual DL channel/RS that cannot share the same unified TCI as UE-dedicated PDCCH/PDSCH]
9. [Configuration of both R17 TCI and R15/16 TCI and spatial relation]
10. The maximum number of configured joint TCI state pools across all BWPs and all CCs in a band
11. [The maximum number of configured joint TCI states across all BWPs and all CCs in a band]
12. [The maximum number of configured joint TCI states per CC [in a band]]
13. [Support The maximum number of MAC-CE activated joint TCI states [per BWP per CC/across all BWPs and all CCs in a band]]
14. [Support any Whether a particular DL RS that is a valid target DL RS of a Rel-15/16 TCI state based on the Rel-15/16 QCL rules can be configured as a target DL RS of Rel-17 DL TCI (hence the Rel-17 DL TCI state pool)]
15. [The minimum beam application time between PUCCH of ACK and the first slot in Y symbols per SCS]
16. [The minimum time gap between the beam indication PDCCH and first slot where beam is applied]
· This list gives no guidance as to how to group these components into FGs. They may be mapped to one or more FGs and one or more of these FGs may be agreed as basic. Specifically, different FGs can be grouped together through notes “a UE supporting this FG must also support FG 23-x-y”. This allows to create “basic” FGs while allowing, e.g., different types for different components/candidate values.
· The purpose of this list is to find the individual components without having to worry about the signalling structure

Agreement in RAN1#106b-e
The following working assumption is confirmed with revision in RED.
On Rel.17 unified TCI framework, for any DL RS that does not share the same indicated Rel-17 TCI state(s) as UE-dedicated reception on PDSCH and for UE-dedicated reception on all or subset of CORESETs in a CC, but can be configured as a target DL RS of a Rel-17 DL TCI (hence the Rel-17 DL TCI state pool), Rel-17 mechanism(s) which reuse the Rel-15/16 TCI state update signalling/configuration design(s) are used to update/configure such DL RS(s) with Rel-17 TCI state(s).
· Applies for both intra-cell and inter-cell beam indication

Working Assumption in RAN1#107-e
The UE is not expected to be configured with Rel-15/Rel-16 TCI/SpatialRelationInfo if the UE is configured with Rel-17 TCI in any CC in a band
· The CC list for Rel-16 multi-CC beam indication should not contain any CC configured with Rel-17 TCI  

Regarding component 8, one related agreement has been achieved in RAN11#106b-e shown above. In our understanding, for any DL channel/RS does not share the common beam, in general, there are two ways to configure and indicate the TCI state for these Dl channels/RSs : one way is shown as the agreement where R17 mechanism reusing R15/16 signalling to indicate R17 TCI, another way is to reuse R15/16 signalling to indicate R15/R16 TCI. However, in RAN1#107e meeting, one working assumption is achieved where it states that Rel-15/Rel-16 TCI/SpatialRelationInfo and Rel-17 TCI would not be configured simultaneously in any CC in a band. Thus, in light of the working assumption, the only way to configure/indicate TCI state for any DL RS does not share the common beam is to reuse R15/16 signalling to indicate a R17 TCI state. For component 8, we guess the intention is to express whether to support DL channel/RS not sharing the common beam, not how to configure/indicate TCI state for any DL channel/RS does not share the common beam. Thus, based on above, to avoid confusion, we have the following proposal:
Proposal 1: For the feature group “joint TCI for intra-cell operation”, suggest to revise component 8 as ‘Support DL channel/RS not sharing the common indicated Rel-17 TCI state’.
Proposal 2: For the feature group “joint TCI for intra-cell operation”, suggest to remove component 9.

BM enhancement for M-TRP
FG 23-5-1
We suggest to remove the brackets in component 1, 3, and 4, to reflect the agreements we have achieved.
Component 2 should be removed, for the reason that FG 23-5-1 itself is targeting the function.
Component 6 should be removed. In Rel-17 for the topic: BM enhancement for M-TRP, only intra-cell is assumed.
Proposal 3: For FG 23-5-1, suggest to remove the brackets in component 1, 3 and 4.
Proposal 4: For FG 23-5-1, suggest to delete component 2 and 6.

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 general, UE can support scheme A for PDSCH and not support scheme A for PDCCH. Thus, we prefer to split the first part of component 2 into multiple components. 
Proposal 5: For component 1 of FG 23-6-1, delete ‘[and default QCL assumption with two TCI states for PDCCH]’
Proposal 6: Suggest to split component 2 of FG 23-6-1 as below:
· 2: Support of scheme A for PDSCH scheduled by single TRP PDCCH
· 3: Support of scheme A for PDSCH scheduled by Scheme A PDCCH
· 4: default QCL assumption with two TCI states for PDSCH

FG 23-6-2
Similar to FG23-6-2, we also suggest to split component 2 into multiple components. 
Proposal 7: Suggest to split component 2 of FG 23-6-2 as below:
· 2: Support of scheme B for PDSCH  scheduled by single TRP PDCCH
· 3: Support of scheme B for PDSCH  scheduled by Scheme B PDCCH

FG 23-6-4
In general, UE supports DL default beam, but it can not support default beam for UL, and vice versa. Therefore, we suggest to decouple default beam for DL and UL.
Proposal 8: Suggest to split the FG 23-6-4 into two FGs, where one FG includes component 1, 2 and 3, and another includes component 4, 5 and 6.

New FGs
In RAN1#106b-e, we have the following agreement.
	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 suggest to add one new FG to reflect this agreement.
Proposal 9: Add one new FG to reflect to support the combination of Rel-17 SFN PDCCH scheme 1 and single-TRP PDSCH
	- FG 23-6-1b: Single TRP PDSCH scheduled by SFN scheme A PDCCH
	23. NR_FeMIMO
	23-6-1b
	Single TRP PDSCH scheduled by SFN scheme A PDCCH
	Support single TRP PDSCH scheduled by SFN scheme A PDCCH
	23-6-1
	
	
	
	Per UE
	
	
	
	
	Optional with capability signalling



CSI enhancement for M-TRP
FG 23-7-1
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 enough 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 is enough for both FR1 and FR2. 
Proposal 10: For component 2 of FG 23-7-1, Maximum number of NZP CSI-RS resources in one CSI-RS resource set: Ks,max =2

SRS
FG 23-8-1
Last meeting, this issue has been discussed, and one revised version has been proposed as shown below.
	23-8-1
	SRS triggering offset enhancement
	The max number of available slots for determining aperiodic SRS location 


[bookmark: _GoBack]We prefer this version, 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 11: Support FG23-8-1 to revise as ‘The max number of available slots for determining aperiodic SRS location’.
CSI enhancement for FDD reciprocity
FG 23-9-2
Regarding FG 23-9-2, the following agreement has been achieved in RAN1#107-e meeting.
	23. NR_FeMIMO
	23-9-2
	Support of Mv=2 for FeType-II
	[1. {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support Port-selection FeType-II with Mv=2] and R=1]
[2. Support rank 1,2]
2. Support parameter combinations with Mv=2
[3. Support of DFT FD bases of size N]
	[23-9-1]
	
	
	
	[per band and per BC]
	
	
	
	[Component 1 candidate values 
- Maximum 16 triplets 
- Max # of Tx ports in one resource: {4,8,12,16,24,32} 
- Max # resources: {1 to 64} 
- Max # total ports: {4 to 256}]

[Component 4 candidate values: {N=2 only, N=2 and N=4}]
	Optional with capability signalling


For component 3, we prefer to keep it. If N = 2, UE can select all of the FD bases within the window. On the other hand, if N = 4, UE should calculate the channel quality of 4 FD bases and further down selection is required, which will increase UE complexity.
Proposal 12: For FG 23-9-2, confirm the following component 3
· Support of DFT FD bases of size N

Conclusion
In this contribution, we gave our views on some of the UE features for FeMIMO. The following observations and proposals are achieved:
Proposal 1: For the feature group “joint TCI for intra-cell operation”, suggest to revise component 8 as ‘Support DL channel/RS not sharing the common indicated Rel-17 TCI state’.
Proposal 2: For the feature group “joint TCI for intra-cell operation”, suggest to remove component 9.
Proposal 3: For FG 23-5-1, suggest to remove the brackets in component 1, 3 and 4.
Proposal 4: For FG 23-5-1, suggest to delete component 2 and 6.
Proposal 5: For component 1 of FG 23-6-1, delete ‘[and default QCL assumption with two TCI states for PDCCH]’
Proposal 6: Suggest to split component 2 of FG 23-6-1 as below:
· 2: Support of scheme A for PDSCH scheduled by single TRP PDCCH
· 3: Support of scheme A for PDSCH scheduled by Scheme A PDCCH
· 4: default QCL assumption with two TCI states for PDSCH
Proposal 7: Suggest to split component 2 of FG 23-6-2 as below:
· 2: Support of scheme B for PDSCH  scheduled by single TRP PDCCH
· 3: Support of scheme B for PDSCH  scheduled by Scheme B PDCCH
Proposal 8: Suggest to split the FG 23-6-4 into two FGs, where one FG includes component 1, 2 and 3, and another includes component 4, 5 and 6.
Proposal 9: Add one new FG to reflect to support the combination of Rel-17 SFN PDCCH scheme 1 and single-TRP PDSCH
	 - FG 23-6-1b: Single TRP PDSCH scheduled by SFN scheme A PDCCH
Proposal 10: For component 2 of FG 23-7-1, Maximum number of NZP CSI-RS resources in one CSI-RS resource set: Ks,max =2
Proposal 11: Support FG 23-8-1 to revise as ‘The max number of available slots for determining aperiodic SRS location’.
Proposal 12: For FG 23-9-2, confirm the following component 3
· Support of DFT FD bases of size N
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