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1	Introduction
In this contribution, we provide our view on opens issues in R2-2201994.

2	PUCCH power control set MAC CE in FR1


	Parameter name in the spec
	New existing?

	Description
	Value range

	FFS: PUCCH-SpatialRelationInfo (without referenceSignal) or PUCCH-PowerControlSetInfo (new IE)
	RAN2 to decide reusing of PUCCH-SpatialRelationInfo (without referenceSignal)
	To support per-TRP power control in FR1, a new MAC-CE is used to link PUCCH resource with two power control parameter sets, and the MAC-CE shall indicate RRC IE that configures power control parameter sets (p0, pathloss RS ID, and a closed-loop index). RAN1 agreed that the exact design of RRC IE is up to RAN2 (from RAN1 point of view, one possible example is to reuse PUCCH-SpatialRelationInfo except for the referenceSignal).

Note: per-TRP’ refer to ‘per spatial relation (in FR2)’ or ‘per power control parameter set (in FR1)’ for PUCCH.
	same as Rel-16 PUCCH-SpatialRelationInfo without referenceSignal.




In RAN2”116bis RAN2 agreed to have new IE for power control for mTRP FR1.
add a new IE for power control for mTRP FR1 operation and consult on the number of power control sets to be configured. 
[060] Introduce the new MAC CE(s) to support PUCCH Power control set update (with power control) for FR1 cases. FFS, detail MAC CE design based on new RRC IE for FR1-dedicated power control set.



Further RAN2 formulated the below question to RAN1 about the PUCCH power control operation on FR1 in [3]:
For mTRP PUCCH, RAN2 has agreed to add a new IE for power control for mTRP FR1 operation. However, RAN2 would need information on the number of power control sets to be configured with respect to the each TRP and then in relation to the corresponding MAC CE.
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?

The premeeting discussion [Pre117-e][009][feMIMO] feMIMO Open Issues Input (Ericsson) 
Suggests to configure in RRC a list of PUCCH-PowerControlSetInfo ’s such that MAC CE may then select one or two of these for a PUCCH resource. Then, the MAC CE could follow the input given in MAC CE input excel:

	Two PUCCH power control parameter set activation/deactivation MAC CE
	RAN2 to decide
	Activating two power control parameter sets for mTRP PUCCH repetition. 
	Agreement
For the case of multi-TRP, to support per-TRP power control in FR1, the linking of PUCCH resource with [one or] two power control parameter sets, the following is supported
• MAC-CE indicates RRC IE that configures power control parameter sets (p0, pathloss RS ID, and a closed-loop index).
o The exact design of RRC IE is up to RAN2 but from RAN1 point of view, one possible example is to reuse PUCCH-SpatialRelationInfo except for the referenceSignal 
Note: It is common understanding in RAN1 that one PUCCH resource can be linked to one power control parameter set.







[bookmark: _Toc95475914]Introduce new MAC CE(s) to support PUCCH Power control set update (with power control) for FR1 cases consisting linking of PUCCH resource with one or two PUCCH-PowerControlSetInfos. 



	PHR MAC CE to accommodate MPE
The running MAC CR R2-2201994 has the following editor’s note regarding PHR reporting:

Editor’s NOTE: FFS how to support PHR reporting for mTRP PUSCH repetition (i.e. Single Entry and Multiple Entry cases): 1) New MAC CE design including the function which TRP is applied for PHR reporting. FFS whether a single MAC CE contains PHR for both TRPs or one MAC CE only reports PHR for a single TRP 2) How to incorporate the additional MPE information coming in Rel-17 to the new PHR format. FFS it will be determined based on RAN1 reply 3) Whether adding TRP specific parameters

Then, regarding the PHR for mTRP the RAN1 MAC CE input is:

	PHR enhancements for mTRP PUSCH
	Agreement For PHR reporting related to M-TRP PUSCH repetition, support Option 4 as UE optional capability for a UE that supports mTRP PUSCH, 
-	Option 4: Calculate two PHRs (at least corresponding to the CC that applies m-TRP PUSCH repetitions), each associated with a first PUSCH occasion to each TRP, and report two PHRs.
Agreement: For option 4, support the following: 
• When PHR MAC-CE is reported in slot n, for a CC that is configured with mTRP PUSCH repetition, second PHR value is determined as, 
o	If the first PHR value is actual PHR (based on Rel. 15/16) corresponding to a repetition among mTRP PUSCH repetitions associated with a given TRP, the second PHR value, select Alt. 2A 
 Alt.2A: Is actual only when a repetition associated with the other TRP is transmitted in slot n. Otherwise, it is virtual.
• If there are multiple repetitions associated with the other TRP in slot n, the earliest one in slot n is selected.
o	If the first PHR value is actual PHR (based on Rel. 15/16) but not corresponding to a repetition among mTRP PUSCH repetitions (corresponds to sTRP PUSCH), select Alt. 1B 
 Alt1B: a second PHR value is reported as virtual PHR.
o	If the first PHR value is virtual, select Alt. 1C 
 Alt1C: a second PHR value is reported as virtual PHR.
Note: It was agreed that when second PHR is virtual, it is calculated based on a set of default power control parameters defined for the other TRP (that is not associated with the first PHR)
Note: It was agreed that the above is applicable to both single entry and multi-entry PHR reports








For the FFS on including the PHR reports in one MAC CE versus sending those in separate MAC CEs our view is that these should be sent in one MAC CE. This is because network would need both values for scheduling decisions as the TRPs are under the same Mac entity(same serving cell). If these are sent in different MAC CEs, the other may be delayed or lost.

[bookmark: _Toc95475915]RAN2 to conclude to report PHR values of the TRPs in one MAC CE.
Then, for reporting MPE, whether mTRP or BM, the threshold as in legacy PME reporting should be taken into account.

[bookmark: _Toc95475916]RAN2 to assume the legacy threshold for MPE reporting also for Rel-17.

	Unified TCI state MAC CE

Related to configuring UL/DL/joint TCI state lists there are the following agreements:

RAN2 to conclude ““Joint DL/UL TCI” means that there is one TCI state ID for each codepoint, while “separate DL/UL TCI” means that there is one or two TCI state IDs for each codepoint.”
RAN2 assumes that unified TCI state related parameters for DL and Joint is implemented iin IE PDSCH-Config.
RAN2 assumes UL TCI state is in UL BWP-Dedicated IE 
[052] RAN2 agrees on Separate TCI state lists for joint/DL and UL in PDSCHConfig and UL BWP, respectively, and separate Id pools. 
[052] RAN2 continues discussing MAC CE design for joint and separate TCI state operation as well as the UL/DL BWP association


The MAC CE operation for joint unified TCI state maps 8 joint unified TCI states to the 8 corresponding DCI codepoints. However, for separate unified TCI state operation, there are 1 or 2 UL/DL unified TCI states mapped to each DCI codepoint. This means there are 8-16 TCI state IDs present in the MAC CE independent of whether joint or common id pool is used. 
If comparing the necessary content of the MAC CE for separate unified TCI state operation only from TCI state ID perspective and leave for now all assisting fields out we have two baseline starting points. For simplicity we assume here that all 8 DCI codepoints are mapped to both UL and DL TCI states.


Unified TCI state MAC CE for separate Id pool
Can be used with existing agreements for placing joint/DL and UL TCI state lists.

	[bookmark: _Hlk89858684]BWP id UL (1st bit)
	Serving cell ID
	BWP id DL (2 bits)

	C
	Joint/DL TCI state ID (7 bits 128 states)

	F
	BWP id UL (2nd bit)
	UL TCI state ID (6 bits 64 states)

	C
	Joint/DL TCI state ID (7 bits 128 states)

	F
	BWP id UL (2nd bit)
	UL TCI state ID (6 bits 64 states)

	C
	Joint/DL TCI state ID (7 bits 128 states)

	F
	BWP id UL (2nd bit)
	UL TCI state ID (6 bits 64 states)

	C
	Joint/DL TCI state ID (7 bits 128 states)

	F
	BWP id UL (2nd bit)
	UL TCI state ID (6 bits 64 states)

	C
	Joint/DL TCI state ID (7 bits 128 states)

	F
	BWP id UL (2nd bit)
	UL TCI state ID (6 bits 64 states)

	C
	DL TCI state ID (7 bits 128 states)

	F
	BWP id UL (2nd bit)
	UL TCI state ID (6 bits 64 states)

	C
	Joint/DL TCI state ID (7 bits 128 states)

	F
	BWP id UL (2nd bit)
	UL TCI state ID (6 bits 64 states)

	C
	Joint/DL TCI state ID (7 bits 128 states)

	F
	BWP id UL (2nd bit)
	UL TCI state ID (6 bits 64 states)



C field describes whether octet with UL TCI state ID is present 
F field describes whether UE should consider the preceding octet as padding or as DL TCI state (only needed for “separate beam indication”).
BWP id UL points to the BWP where UL TCI state list is configured
This MAC CE works also as joint TCI state indication MAC CE as UE is RRC configured for either joint or separate operation. When used as joint TCI state MAC CE, all C fields would be set to 0 and no octets for UL TCI state would be present.

[bookmark: _Toc95475917]RAN2 to agree on the above MAC CE design for unified TCI state update.

Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Introduce new MAC CE(s) to support PUCCH Power control set update (with power control) for FR1 cases consisting linking of PUCCH resource with one or two PUCCH-PowerControlSetInfos.
Proposal 2	RAN2 to conclude to report PHR values of the TRPs in one MAC CE.
Proposal 3	RAN2 to assume the legacy threshold for MPE reporting also for Rel-17.
Proposal 4	RAN2 to agree on the above MAC CE design for unified TCI state update.
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