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1	Introduction
In [1], RAN2 sent RAN1 a set of questions related to the RRC parameters for feMIMO. We provide a draft response to these questions in [2]. 
Several of the questions brought forward by RAN2 require some discussion in RAN1 which would not be needed in the RAN2 reply. In addition, we have identified issues in the running CR [3] that were not included in the RAN2 LS. 
[bookmark: _Ref178064866]2	Discussion
2.1	Discussion on selected questions in the RAN2 LS
2.1.1	Question 1.2
Question 1.2: Are there any limitation or conditions needs to specified for the "followUnifiedTCI-State" parameter? 
Comment: Strictly speaking, all limitation and conditions have been specified, and the implementation of "followUnifiedTCI-State" in the running CR provide the required functionality. There are two details that may be important for the RRC implementation:
1. The RAN1 specifications are using the name “useIndicatedTCI” for this RRC parameter, which is more inline with how RAN1 has been discussing this feature. 
2. By default, as soon as Rel-17 TCI states are configured, all channels/signals follow the indicated TCI. It would be preferable if the NW would not have to configure additional parameters to achieve the default behaviour.
2.1.2	Question 1.3
Question 1.3: How are the “DM-RS for non-UE dedicated PDCCH” in parameter "applyTCI-State-DL-List-r17"  and the CORESET B “followUnifiedTCI-State” related? 
Comment: We do not see that the parameter "applyTCI-State-DL-List-r17" is needed. That parameter was used as a placeholder in the discussion, but it would require that we refer to a list of DL RSs, and the list would be a mix of various RS types. That type of mix of channels/signals currently does not exist in RRC today. Systematic use of “followUnifiedTCI-State” would provide the same functionality and is redundant "applyTCI-State-DL-List-r17".
2.1.3	Question 1.7
Question 1.7: Please clarify the structure of the mpe-ResourcePool: Is it a list of SSB or CSI-RS resources (i.e. SSBRI or CRI), and what is the maximum number of resources configured in the pool?
Comment: RAN2 asks if the mpe-ResourcePool is a list of SSBRI or CRI. Clearly, a list of SSBRI/CRI provides the desired functionality, and this is also what RAN2 has captured in the running CR. Then, RAN1 made the following agreement:
Agreement
On Rel.17 enhancements to facilitate MPE mitigation, the candidate resource pool corresponds to a CSI-RS/SSB resource set configured via RRC (details up to RAN2)   
In this agreement, there is a mentioning of a “CSI-RS/SSB resource set”. However, it is not clear what a “CSI-RS/SSB resource set” is – for instance, there is no RRC IE with that name. Hence, what RAN2 has implemented does not contradict RAN1 agreements, and it provides the desired functionality. 
RAN2 also asks for the maximum length of the list. Although there is currently no agreement, it would seem appropriate to use the same length as for the list candidate beams for beam failure recovery, which is 64. 
2.1.4	Question 1.8
RAN2 was also not clear on whether the MPE reporting would apply for the mTRP PHR and whether configuration mpe-Reporting-FR2 can apply to both BM case and mTRP case to activate the reporting, so RAN2 would like RAN1 to clarify this.
Question 1.8: Does the enhanced MPE reporting applies also to mTRP operation, and, if it does, will this be configured by mpe-Reporting-FR2 or is another RRC configuration needed?
Comment: Interestingly enough, two extensions of the PHR have been specified in Rel-17: one in the multi-beam agenda item, and one in the mTRP agenda item. The multi-beam extension targets improved reporting of candidate beams in case the UE would have to reduce its transmit power to comply with regulations. The mTRP extension targets reporting of PHR to two TRPs. 
RAN1 has not considered that both types of information can be conveyed in the same PHR: there is no relation between the two extensions.
2.1.5	The BAT: Question 1.11 and 1.13
RAN2 has been discussing on what level the BAT parameter should be configured. RAN2 has found guidance for per CCs per SCS  “with the common TCI state ID update”. However, it is not clear what “common TCI state ID update” means or exactly what is the correct level for configuring the parameter. 
Question 1.11: RAN2 would like to further confirm whether this parameter is per-UE (i.e. applicable to all cell groups per SCS), per cell group (i.e. within the same cell group, all cells use the same values per SCS), per cell (i.e. different cells may use different value per SCS), or something else?
Comment: RAN1 made the following agreement:
Agreement
On Rel-17 DCI-based beam indication, regarding application time of the beam indication, the UE can assume that one beam application time (BAT) for a given SCS is configured for all the CCs configured with the common TCI state ID update,
RAN1 has still not agreed which CCs are configured with common TCI state ID update. A reasonable solution is to define two new CCs list, similar to simultaneousTCI-UpdateList1-r16 and simultaneousTCI-UpdateList2-r16. Here we note that RAN2 has defined beamAppTime-r17 in PDSCH-Config, which means that it is configured “per SCS”. 
To ensure that the beam is updated at the same time on all CCs that are configured with common TCI state ID update, there will be restrictions on how beamAppTime-r17 is configured in different CCs (in PDSCH-Configs in difference serving cells). Preferably, this restriction is captured in 38.331. 
Question 1.13: Please indicate what should be the value range for parameter beamAppTime-r17?
Comment: Ideally, the beam application time should be short. However, RAN1 has designed an acknowledgment so that the NW knows that the beam indication was successfully received at the UE. If the NW receives the acknowledgment, both the NW and the UE will switch beams at the configured time. Of course, it may also happen that the acknowledgment does not reach the NW. In this case, there are two possibilities:
· The UE did not receive the beam indication
· The UE did receive the beam indication, but the NW did not receive the acknowledgment.
The point here is that the NW does not know what has happened and must react to handle both cases. The only thing the NW can do is to send a new beam indication, and there must be sufficient time to do this. This motivates the larger values. 
2.1.6	Question 1.13 (2)
In the running CR, RAN2 has decided to configure additionalPCI on CSI-SSB-ResourceSet level, and RAN2 asks if this is acceptable:
Question 1.13: Should it be possible for different SSB indexes in the same CSI-SSB-ResourceSet to be associated with different additionalPCI?
Comment: In RAN1#104bis-e, RAN1 made the following agreement:
Agreement
On Rel.17 multi-beam measurement/reporting enhancements for L1/L2-centric inter-cell mobility and inter-cell mTRP, 
· In one reporting instance, depending on NW configuration, beam(s) associated with a non-serving cell can be mixed with that associated with serving-cell 
· FFS: whether this applies to periodic, semi-persistent, and/or aperiodic
· FFS: How to report the K beams and corresponding qualities if the Tx power among the non-serving cell and with serving-cell is not the same
· Note: The supported numbers of non-serving cells (in terms of measurement/reporting) have not yet been decided. The above description doesn’t imply only one non-serving cell is allowed to be configured for measurement. Nor does this imply that only one non-serving cell is allowed in one reporting instance.

Hence, it should be possible to mix SSB measurements associated with serving cell and other cells in the same report. However, one report can include measurements on reference signals in multiple CSI-SSB-ResourceSets. Hence, even with the proposed RRC implementation, the agreed functionality can be achieved. 

2.1.7	Question 2.1
Since RAN2 have agreed to introduce a new IE for power control for mTRP FR1 operation, they ask how many power control sets need to be configured.
Question 2.1: How many power control sets needs to be configured with respect to the each TRP and then in relation to the corresponding MAC CE per UE/cell/BWP?
Comment:  Since the target use case for this IE is FR1 operation, one power control set per TRP may be sufficient.  However, typically, there could be multiple TRPs supported by a gNB and the gNB can decide which of the multiple TRPs the UE should transmit to.  Hence, we suggested a value of 8 power control sets (corresponding to 8 TRPs), out of which the MAC CE can activate up to two to the UE.

2.1.8	Question 2.4
RAN2 asks what should be the maximum number of detection resources to be configured, and also the maximum number of recovery resources. 
Question 2.4: Please inform how to implement beam failure detection RS sets for mTRP. Also what is the maximum number of detection resources to be configured per UE per cell or per TRP? What is the maximum number of recovery resources to be configured per UE per cell or per TRP?
Comment:  While these numbers are under discussion in UE features, we suggested a value of 10 for the maximum number of detection resources in each BFD-RS set.  Note that this is similar to the value currently specified in 38.331 for maxNrofFailureDetectionResources.  For maximum number of recovery resources in each candidate beam resource list, we suggested a value of 64.  This is similar to the value currently specified in 38.331 for maxNrofCandidateBeams-r16.

2.2	Other feedback on the running CR
2.2.1	Reference CC
RAN1 made the following agreement:
Agreement
On Rel.17 unified TCI framework, confirm the following working assumption as an agreement with a minor refinement highlighted in red 
For common TCI state ID update and activation to provide common QCL information at least for UE-dedicated PDCCH/PDSCH and/or common UL TX spatial filter(s) at least for UE-dedicated PUSCH/PUCCH across a set of [configured] CCs/BWPs: 
· RRC-configured TCI state pool(s) can be configured in the PDSCH configuration (PDSCH-Config) for each BWP/CC as in Rel-15/16
· Note: Such RRC-configured TCI state pool(s) configuration doesn’t imply that separate DL/UL TCI state pool is excluded or supported
· RRC-configured TCI state pool(s) can be absent in the PDSCH configuration (PDSCH-Config) for each BWP/CC, and replaced with a reference to RRC-configured TCI state pool(s) in a reference BWP/CC
· In the PDSCH configuration (PDSCH-Config) of the reference BWP/CC, RRC-configured TCI state pool(s) shall be configured
· For a BWP/CC where the PDSCH configuration contains a reference to the RRC-configured TCI state pool(s) in a reference BWP/CC, the UE applies the RRC-configured TCI state pool(s) in the reference BWP/CC
· When the BWP/CC ID (i.e. bwp-Id or cell) for QCL-Type A/D source RS in a QCL-Info of the TCI state is absent, the UE assumes that QCL-Type A/D source RS is in the BWP/CC to which the TCI state applies
· Introduce a UE capability to report maximum number of TCI state pools it can support across BWPs and CCs in a band, and the candidate value at least includes 1

However, in the running CR, the reference to an RRC-configured TCI state pool in a reference BWP/CC is missing. Therefore, we propose
[bookmark: _Toc95760162]Include the reference to an RRC-configured TCI state pool in the list of RRC parameters.
We note that this option has been strongly challenged in RAN2, since it was considered to be an RRC-signaling detail, and beyond the RAN1 responsibility.
2.2.2	TCI states in SRS config
In the running CR, RAN2 has introduced the parameter followUnifiedTCIstate-r17 in SRS-Config. The RAN1 intention is that an SRS resource/resource set can be configured not to follow the indicated TCI state, but instead follow a Rel-17 TCI state configured using Rel-15/16 mechanisms. However, this means it must be possible to signal a Rel-17 TCI state for an SRS resource, as in Rel-15/16. However, there is no Rel-17 TCI state in the SRS resource. We propose to add this:
[bookmark: _Toc95760163]Add a pointer to a joint or an UL TCI state in SRS-Resource.
2.2.3	TCI state in CSI-AssociatedReportConfigInfo
In the running CR, RAN2 has introduced the parameter followUnifiedTCIstate-r17 in CSI-AssociatedReportConfigInfo. The RAN1 intention is that an aperiodic CS-Rs can be configured not to follow the indicated TCI state, but instead follow a Rel-17 TCI state configured using Rel-15/16 mechanisms. However, this means it must be possible to signal a Rel-17 TCI state for an aperiodic CSI-RS resource. However, there is no Rel-17 TCI state in the CSI-AssociatedReportConfigInfo. We propose to add this:
[bookmark: _Toc95760164]Include a list of pointers to joint TCI state(s) in CSI-AssociatedReportConfigInfo.
2.2.4	TCI state in CSI-RS resource
RAN1 has agreed that a Rel-17 TCI state can be used as QCL source of a periodic CSI-RS. This is currently not included in the RAN2 running CR. Therefore, we propose
[bookmark: _Toc95760165]Add a pointer to a joint TCI state in an NZP-CSI-RS-Resource.

2.2.5	SSB-MTCAdditionalPCI-r17
RAN2 has introduced the IE SSB-MTCAdditionalPCI-r17. This IE is used both for inter-cell mTRP, as well as inter-cell beam management. RAN1 made the following related agreement:
Agreement
At least following non-serving cell SSB information are needed in inter-cell MTRP operation 
· SSB time domain position
· SSB transmission periodicity
· SSB transmission power

The SSB time domain position and periodicity are needed to perform rate matching, whereas the SSB transmission power is needed to perform UL power control. Here we note that the “SSB time domain position” should also include the SSB transmission offset: otherwise, it is not possible to derive the time domain positions of the SSBs. 
In the running CR, the SSB transmission offset and the SSB transmission power are missing. We propose to add them:
[bookmark: _Toc95760166]The SSB transmission offset, and transmission power are added to SSB-MTCAdditionalPCI-r17. 
We also note that the maximum length of SSB-MTCAdditionalPCIList-r17 is missing. During the RAN1 discussion, it has become clear that the maximum length of the list is 7:
[bookmark: _Toc95760167]maxNrofAddionalPCI-r17 is 7. 
On the finer details of the proposed RRC implementation we note that
· The properties of the additional PCIs are not related to the SMTC window. Hence, placing this IE together with SMTC IEs is less natural.
· SSB-MTCAdditionalPCI-r17 contains the field 

    ssb-ToMeasure-r16                   SetupRelease { SSB-ToMeasure }                                      


which in turn contains a list of SSB time domain positions. This is the correct information, but the name is unfortunate, since the main purpose of providing the SSB pattern is not measurements. Perhaps the field name ssb-PositionsInBurst would be more appropriate.
[bookmark: _Toc95760168]Change the field name ssb-ToMeasure to ssb-PositionInBurst in SSB-MTCAdditionalPCI-r17.
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Include the reference to an RRC-configured TCI state pool in the list of RRC parameters.
Proposal 2	Add a pointer to a joint or an UL TCI state in SRS-Resource.
Proposal 3	Include a list of pointers to joint TCI state(s) in CSI-AssociatedReportConfigInfo.
Proposal 4	Add a pointer to a joint TCI state in an NZP-CSI-RS-Resource.
Proposal 5	The SSB transmission offset, and transmission power are added to SSB-MTCAdditionalPCI-r17.
Proposal 6	maxNrofAddionalPCI-r17 is 7.
Proposal 7	Change the field name ssb-ToMeasure to ssb-PositionInBurst in SSB-MTCAdditionalPCI-r17.


[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref95386730][bookmark: _Ref95386584][bookmark: _Ref174151459][bookmark: _Ref189809556]R1-2200887, LS on feMIMO RRC parameters, RAN2, January 2022
[bookmark: _Ref95477896]R1-2201628, Draft reply LS on feMIMO RRC parameters, Ericsson, February 2022
[bookmark: _Ref95479126]R2-2202000, Running RRC CR for FeMIMO Rel-17, Ericsson, February 2022

	4/4	
