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[bookmark: _Ref488331639]Introduction
There are some open issues on SRS and BFR. In addition, there are also some RILs unresolved during ASN.1 review. Based on suggestions from MIMO RRC rapporteur following RILs are to be discussed in this meeting.
	RIL number
	Note

	F001, F002, V101,V102
H059,H060, I105,V112,V109, I115,Z095
	Discussed in this paper

	I111(MBMS), 
V108/V107/ I113(covered by LS R2-2204359)
I102, I043(no strong opinion)
	Not touched in this paper


Table 1 RILs left open
Discussion
BFR operation
RAN1 answered the question 3.1 and 3.2 in [4] as following:
Question 3.1. Is the new per-TRP BFR per TRP operation applicable for inter-cell BM?  If yes, please explain how it works e.g. 
•	Is there is any relation between a BFD RS set and a PCI (e.g. one set associated with RS of this serving cell and another associated with RS associated with the additional PCI)?
•	Is there any impact to BFD/BFR with two BFD sets if switching towards beams associated with different PCI occurs?
Answer 3.1. RAN1 is still discussing the applicability of two BFD RS sets for inter-cell beam management which uses the Rel-17 unified TCI framework. For inter-cell BM, only single BFD RS set is currently supported.

Question 3.2. When a serving cell is configured with inter-cell BM operation (i.e. UE is configured with an additional PCI ) and includes only a single BFD RS set, can the BFD RS set include both 1) RS of the serving cell and 2) RS associated with the additional PCI?

Answer 3.2. RAN1 is still discussing this issue.

It is clear RAN1 hasn’t concluded whether BFR per TRP operation can be applied for inter-cell beam management. Because RAN1 will shift the focus from Rel17 to Rel18 and the Rel17 MIMO WID is completed at RAN#95, it is not realistic that RAN1 will continue to discuss the solution for inter-cell BM. In addition even RAN1 continue to discuss this case, official LS from RAN1 will most likely come to RAN2 after e-meeting (RAN1#109) in May. Hence RAN2 can only take this into account in August meeting. Since Rel17 ASN.1 is frozen in June i.e. RAN#96, it means a category B CR is needed to accommodate this change. We don’t think this is reasonable way forward.

Proposal 1: inter-cell BM case is not supported for Rel17 BFR per TRP operation 
RAN1 answered the question 3.3 in [1] as following:
Question 3.3. When a serving cell use inter-cell mTRP, can the UE be configured with two BFD RS sets? If yes, please explain if there is any relation between a BFD RS set and a PCI (e.g. one set associated with RS of this serving cell and another associated with RS associated with an additional PCI).
Answer 3.3. RAN1 is still discussing whether per-TRP BFR is applicable for inter-cell mTRP

But later on RAN1 seems concluded that inter-cell mTRP is supported based on the answer in [6] as following:
For Question 3.3 from RAN2, RAN1 response is as follows:
Question 3.3: When a serving cell use inter-cell mTRP, can the UE be configured with two BFD RS sets? If yes, please explain if there is any relation between a BFD RS set and a PCI (e.g. one set associated with RS of this serving cell and another associated with RS associated with an additional PCI).
Answer: Yes, when a serving cell is configured with inter-cell mTRP, the UE can also be configured with two BFD RS sets, each associated with one different PCI.

So based on the answer from RAN1 it is clear that per TRP BFR can be supported for inter-cell mTRP case with two BFD RS sets, where each is associated with one different PCI.
Proposal 2: inter-cell mTRP case is supported for Rel17 BFR per TRP operation 
SRS issue
In [3] RAN1 answered Q1.6 as following:
 Question 1.6: RAN2 would also like to confirm whether also semi-persistent SRS (as RAN1 mentioned “of any time-domain behaviour) will follow unified TCI state in DCI or some coordination between RRC signalling, MAC CE and DCI is needed?
Answer 1.6: 
For AP/SP/P SRS for codebook/non-codebook/antenna switching, it can also be configured by RRC on whether to follow Rel-17 indicated TCI. 
Regarding to SRS for BM, only AP SRS for BM can be configured by RRC on whether to follow Rel-17 indicated TCI. Thus, if the parameter “followUnifiedTCI-State-r17” is used, then the restriction should be captured by RAN2 that it cannot be configured or applied when the SRS for BM is transmitted in SP/P manner.  

Based on RAN1’s answer we can see there are several cases, where an SRS resource is not associated with a Rel17 TCI state:
Case 1: AP/SP SRS for codebook/non-codebook, antenna switching and a periodic SRS resource for beam management, for which “followUnifiedTCIstateSRS” is not configured
Case 2: SP SRS resource for beam management
Case 3a: Periodic SRS resource for codeboo/non-codebook and antenna switching, for which “followUnifiedTCIstateSRS” is not configured
Case 3b: Periodic SRS resource for beam management.

If there is no associated TCI state legacy signalling scheme should be reused. This is related to the RAN1 agreement:
 On Rel-17 unified TCI framework, for any SRS resource or resource set that does not share the same indicated Rel-17 TCI state(s) as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources, but can be configured as a target signal of a Rel-17 UL or, if applicable, joint TCI (hence the Rel-17 UL or, if applicable, joint TCI state pool), Rel-17 mechanism(s) which reuse mechanisms similar to the Rel-15/16 spatial relation info update signaling/configuration design(s) are used to update/configure such SRS (s) with Rel-17 UL or, if applicable, joint TCI state(s)

The legacy signalling for periodic SRS resource is to configure SRS-SpatialRelationInfo per SRS resource. Obviously this SRS-SpatialRelationInfo should be replaced by either UL or Joint TCI state id. This could be applied for case 3a and case 3b. For case 1 and case 2, a new MAC CE is needed. Detail discussion could be found in contribution [4].

Proposal 3: Periodic SRS resource should be associated with a UL or Joint TCI state ID via RRC signalling including SRS for following cases:
Case 3a: Periodic SRS resource for codebook/non-codebook and antenna switching, for which “followUnifiedTCIstateSRS” is not configured
Case 3b: Periodic SRS resource for beam management.

The unified TCI state ID could be Rel17 UL TCI state ID or Joint TCI state ID. In case of UL TCI state ID, the Resource BWP ID should be an UL BWP ID, or it is a DL BWP ID for Joint TCI state ID case. 
Since every TCI state ID could be associated with a set of power control parameter it is possible that SRS resource belonging to same SRS resource set could be associated with different power control parameters. However the following RAN1 agreement means PC control parameter for SRS resource belonging to same set should be the same:
The UL PC parameter setting (including PL-RS) for the SRS resource set should be derived based on the setting associated with TCI indicated for the SRS resource with the lowest SRS-ResourceId in that SRS resource set

Our understanding is that the alignment of power control parameters within same SRS resource set will be guaranteed by RAN1’s spec and hence no further clarification is needed in RAN2’s spec.
Proposal 4: Nothing need be specified for the alignment of power control parameters for SRS resource belonging to same SRS resource set.
V101, V102
[RIL]: V101 [Delegate]: vivo-Chenli  [WI]: feMIMO [Class]: 2 [Status]: ToDo [TDoc]: None [Proposed Conclusion]: v32
[Description]: whether qcl-info for aperiodic CSI-RS follows indicated TCI state should be configured by RRC
[Proposed Change]: 
The RAN1 conclusion is whether aperiodic CSI-RS for BM/for CSI should follow indicated TCI state should be configured by RRC. But the current description indicates that “When this field is absent for aperiodic CSI RS,” then, the QCL info will follow indicated TCI state. It is not aligned with RAN1 conclusion. Besides, this implicit indication would not be appropriate for future proof. 
Thus, the proposed solution is to add an explicit indication whether follow the indicated TCI state as the indication for CORESET part:
    followUnifiedTCIstateSRS-r17                  ENUMERATED {enabled}                                                OPTIONAL  -- Need R

In current spec, the description of condition Aperiodic is as following:
	Aperiodic
	The field is mandatory present if the NZP-CSI-RS-Resources in the associated resourceSet have the resourceType aperiodic and unifiedtci-StateType is not configured. The field is optional Need R if the NZP-CSI-RS-Resources in the associated resourceSet have the resourceType aperiodic and unifiedtci-StateType is configured. The field is absent otherwise.


It means the qcl-info is optional Need R when unified TCI state is configured. And the field description of qcl-info indicate that “When this field is absent for aperiodic CSI RS, the UE shall use QCL information included in the  "indicated" DL only/Joint TCI state as specified in TS 38.214”. By combining these two descriptions, it is clear that network can either configure an explicit unified TCI state id for aperiodic CSI-RS report or let UE follow the unified TCI state in DCI. Hence from functionality point of view there is no problem. But we slightly prefer an explicit indication as proposed by vivo to make spec more readable. 
Proposal 5: to introduce an IE to indicate whether aperiodic CSI will follow TCI state in DCI or not. 
Proposal 5a: if this is agreeable, in the spec it is necessary to clarify that the configuration of TCI state id and this new indication is exclusive with each other. 
F001,F002:
Here is the comments:
F001:
in DC enhancement, RAN2 agreed to perform BFD on the PSCell after SCG is deactivation if the network configures it. While in feMIMO, BFD for BFD-RS set (i.e. TRP specific BFD) is introduced. For simplicity, we propose that these agreements reached in DC enhancement don’t apply to TRP specific BFD, i.e. the UE will not perform TRP specific BFD on deactivated PSCell.
F002:
in DC enhancement, RAN2 agreed to perform BFD on the PSCell after SCG is deactivation if the network configures it. In addition, as shown in the field description, the UE shall use the previously activated TCI states for PDCCH as RS for BFD, if no RS if configured. However, in feMIMO, TRP of non-serving cell can be used. This means that the previously activated TCI states for PDCCH can come from non-PSCell. In this case, we think that the UE will not perform BFD

First of all, RAN2 need discuss whether Rel17 DC feature can be configured together with Rel17 feMIMO. If they are exclusive, then this issue doesn’t stand. But then some clarification is needed upon discussing UE capability. But from current running UE capability running CR and latest RAN1 feature list, it is not clear whether these two features are exclusive.

Proposal 6: RAN2 need first check whether Rel17 DC feature and feMIMO are exclusive.

In case both features can be configured together, we think the comments don’t stand either. The answer in [5] clearly says that inter-cell BFD/BFR is supported in Rel17. It means RS of additional TRP can be used as BFD reference signal. So even previous activated TCI states for PDCCH is associated with additional TRP, UE can still use it for BFD.

Proposal 7: If Rel17 DC feature and feMIMO can be configured together, RAN2 confirms that RS from both serving TRP and additional TRP can be used for BFD when SCG is deactivated

H059
RIL]: H059 [Delegate]: Huawei (David) [WI]: feMIMO [Class]: 2 [Status]: ToDo [TDoc]: R2-22xxxxx [Proposed Conclusion]: v038
[Description]: For mTRP, RAN1 agreed that it is possible to have 2 resources for channel measurements for semi-persistent and for periodic reporting. One is "the first resource", the other "the second resource". Also, this allows 2 NZP CSI RS resources, 2 CSI SSB resources or 1 NZP CSI RS resource and 1 CSI SSB resource.
Here, it is not clear how to indicate which resource is the first, which resource is the second.
[Proposed Change]: See Tdoc.
[Comments]: 

This is about IE CSI-ResourceConfig. The potential combinations are as following:
	Case
	1st CMR resource set
	2nd CMR resource set

	1
	nzp-CSI-RS-ResourceSetList (0) and 
	csi-SSB-ResourceSetList

	2
	nzp-CSI-RS-ResourceSetList (0)
	nzp-CSI-RS-ResourceSetList(1)

	3
	csi-SSB-ResourceSetList
	csi-SSB-ResourceSetListExt-r17


Table 2.6-1
One natural way to order the resource is the appearance order in the RRC configuration as indicated in the table 2.6-1. 

Proposal 8: the order of CMR resource for periodic and SPS CSI reporting set refers to the their appearance order in the IE CSI-ResourceConfig
H060
 
[RIL]: H060 [Delegate]: Huawei (David) [WI]: feMIMO [Class]: 2 [Status]: ToDo [TDoc]: R2-22xxxxx [Proposed Conclusion]: v038
[Description]: It should be possible to include SSB from the serving cell PCI and from additional PCI in the same CSI SSB resource set, but this syntax does not allow it.
[Proposed Change]: Change the range of AdditionalPCIIndex-r17 to start from 1, define a CSI-SSB-PCI-r17 which starts from 0, so that value 0 means "serving cell PCI" and other values are AdditionalPCIIndex-r17, and use this CSI-SSB-PCI-r17 here. We will provide a TP.
[Comments]:

RAN2 got answer in [3] as following:
Question 1.13: Should it be possible for different SSB indexes in the same CSI-SSB-ResourceSet to be associated with different additionalPCI?
Answer 1.13: 
Yes, it should be possible that different SSB indexes in the same CSI-SSB-ResourceSet are associated with different additionalPCI.

Our understanding is that the answer from RAN1 implies serving PCI can’t be mixed with any additionalPCI in the same CSI-SSB-ResourceSet. Hence no change is needed.

Proposal 9: H060 is rejected.

I105, V112
[RIL]: I105 [Delegate]: Intel (Youn)  [WI]: feMIMO [Class]: 1  [Status]: ToDo [TDoc]: None [Proposed Conclusion]: 
[Description]: Could we move it under CodebookConfig-r17 same as Rel-16 numberOfPMI-SubbandsPerCQI-Subband-r16?
[Proposed Change]: we move it under CodebookConfig-r17.
[Comments]:

Yes, we think it is a reasonable way.

Proposal 10: remove numberOfPMI-SubbandsPerCQI-Subband-r17 to be included in codebookConfig-r17  

V109
[Description]: The name and field description of typeI-SinglePanel1 and typeI-SinglePanel2 needs to be updated
[Proposed Change]: The name of typeI-SinglePanel1 and typeI-SinglePanel2 may have misunderstanding that there are two panels in this case. Actually, the codebook for CSI calculation is configured when UE is configured with two CMR groups in the NZP-CSI-RS-ResourceSet associated with the CSI-ReportConfig.
Thus, the proposed change is:
[bookmark: _Hlk101532829]Change the name of “typeI-SinglePanel1” and “typeI-SinglePanel2”to “typeI-SinglePanel-CMRGroup1” and “typeI-SinglePanel-CMRGroup2”, respectively. 
[Comments]:

We agree with the comments.
Proposal 11: to rename typeI-SinglePanel1 and typeI-SinglePanel2 as typeI-SinglePanel-CMRGroup1 and typeI-SinglePanel-CMRGroup2 respectively
I115
according to RAN1 RRC parameter list, two CMR group should be configured explicitly

During offline discussion Intel point out that the parameter nrofResourcesGroup1-r17 only indicate the number of NZP-CSI-RS resource instead of the detail resource id of the set. We think this is valid point. In our understanding the 1st resource in group 1 should be the 1st resource in the corresponding resource set.
In addition Intel also pointed out that it is not clear how to refer to resource within CMR resource group since NZP-CSI-RS-ResourceSetId is used for paring purpose. We think parameter nzp-CSI-RS-ResourceId1-r17 supposes to refer to one of the resource within corresponding CMR group. Considering the size of the group is 7, 3 bits are enough.
Proposal 12: to clarify that the 1st NZP-CSI-RS resource of 1st CMR resource group is the 1st NZP-CSI-RS resource of the corresponding resource set
Proposal 12a: 3 bit id is introduced for pairing purpose and refer to the resource index of corresponding CMR resource group.
Here is the example:
NZP-CSI-RS-Pairing-r17  ::=          SEQUENCE {
    nzp-CSI-RS-ResourceId1-r17           NZP-CSI-RS-ResourceSetIdINTEGER(0…6),
    nzp-CSI-RS-ResourceId2-r17           NZP-CSI-RS-ResourceSetId INTEGER(0…6)
}
Z095
In the current RRC spec, mpe-Reporting-FR2-r17 is configured per CG, however, according to the RAN1 parameter list, the mpe-Reporting-FR2-r17 is per UE per CC/BWP. mpe-Reporting-FR2-r17  New  Indicates whether the UE shall report Rel17 MPE P-MPR in the PHR MAC control element, as specified in TS 38.321 [3] - This can be in PHR-Config (up to RAN2)

We think per cell report should be fine i.e. up to 64 MPE resource per cell. 
But later on ZTE’s comment on the mapping relationship between the entry number and the description of SSBRIi or CRIi is valid. The current description of both index is as following:
-	SSBRIi or CRIi: This field indicates the candidate beam identified by either SSBRI or CRI, where SSBRI and CRI are signalled by the number of entries in the corresponding CSI-SSB or NZP-CSI-RS ResourceSetsNote identified by mpe-ResourcePool as specified in TS 38.331 [5]. The length of this field 6 bits;

The intention is to map one entry in the mpe-ResourcePool to either SSBRIi or CRIi. The problem is that the granularity of MAC CE w.r.t either SSBRIi or CRIi is a serving cell i.e. they should be identical within one serving cell. While the structure of mpe-ResourcePool imply that the contained servingCellIndex could be different among entries. Technically it can still work as long as the servingCellIndex of the referred entries is same as the concerned serving cell in the MAC CE. But obviously it is very tricky.
One sensible way to resolve this problem is that a MPE resource pool could contain more than one list, where the serving cell index of each list is identical. Note the UE feature 23-1-3 shows the maximum number of MPE resource per band is kind of FFS since the candidate value range is within [] (Candidate valueFFS [{8, 12, 16, 28, 32, 48, 64}]). So in field description should make it clear that MPE resource of one band should not beyond UE’s reported capability.
Note: the wording “NZP-CSI-RS ResourceSets” for SSBRI and CRI is misleading. And it should be “NZP-CSI-RS Resource”

Proposal 13: The MPE resource pool could contain more than one list of MPE resource, where servingCellIndex is identical within one list.
Proposal 13a: the field description should make it clear that total MPE resource within one band should not beyond UE reported capability.
Conclusion
Proposal 1: inter-cell BM case is not supported for Rel17 BFR per TRP operation 
Proposal 2: inter-cell mTRP case is supported for Rel17 BFR per TRP operation 
Proposal 3: Periodic SRS resource should be associated with a UL or Joint TCI state ID via RRC signalling including SRS for following cases:
Proposal 4: Nothing need be specified for the alignment of power control parameters for SRS resource belonging to same SRS resource set.
Proposal 5: to introduce an IE to indicate whether aperiodic CSI will follow TCI state in DCI or not. 
Proposal 5a: if this is agreeable, in the spec it is necessary to clarify that the configuration of TCI state id and this new indication is exclusive with each other. 
Proposal 6: RAN2 need first check whether Rel17 DC feature and feMIMO are exclusive.
Proposal 7: If Rel17 DC feature and feMIMO can be configured together, RAN2 confirms that RS from both serving TRP and additional TRP can be used for BFD when SCG is deactivated
Proposal 8: the order of CMR resource for periodic and SPS CSI reporting set refers to the their appearance order in the IE CSI-ResourceConfig
Proposal 9: H060 is rejected.
Proposal 10: remove numberOfPMI-SubbandsPerCQI-Subband-r17 to be included in codebookConfig-r17  
Proposal 11: to rename typeI-SinglePanel1 and typeI-SinglePanel2 as typeI-SinglePanel-CMRGroup1 and typeI-SinglePanel-CMRGroup2 respectively
Proposal 12: to clarify that the 1st NZP-CSI-RS resource of 1st CMR resource group is the 1st NZP-CSI-RS resource of the corresponding resource set
Proposal 12a: 3 bit id is introduced for pairing purpose and refer to the resource index of corresponding CMR resource group.
Proposal 13: The MPE resource pool could contain more than one list of MPE resource, where servingCellIndex is identical within one list.
Proposal 13a: the field description should make it clear that total MPE resource within one band should not beyond UE reported capability.
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