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[bookmark: _Ref488331639]Introduction 
in last meeting, RAN2 has discussed the MAC CE impacts for R17 mTRP mechanism, and the following agreements are achieved:
RAN2 continues discussing MAC CE design for joint and separate TCI state operation as well as the UL/DL BWP association 
[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.
[060] For the enhancement BFR MAC CE design, it is FFS with:
•	Two sets of serving cell bitmap (Option 2)
•	A bitmap in addition to serving cell bitmap (Option 3)
In this contribution, we focus on the MAC CE design of the MAC CEs mentioned above. 
[bookmark: _Ref178064866]Discussion
TRP BFR MAC CE
It has been discussed the TRP BFR MAC CE design among the several candidate options, option2 and option3 have been selected by companies for further study. 
· Option 2: Include two sets of serving cell bitmap in MAC CE. 
The first set of serving cell bitmap indicates the failure information associated with the first BFD-RS set and the second set of serving cell bitmap indicates the failure information associated with the second BFD-RS set. Beam failure recovery information does not include TRP ID (i.e. BFD-RS set ID)
· Option 3: Include a bitmap in addition to serving cell bitmap which indicates per failed Serving Cell configured with mTRP BFD/BFR whether one or both of the TRPs associated with the Serving Cell failed. The R bit of the AC/Candidate RS ID octet indicates the failed TRP ID.
We summarized the pros and cons of both two option as following:
	Option 
	pros
	cons

	Option 2
	simple design
	larger bitmap overhead

	Option 3
	less overhead as it could indicate the second bitmap only for the failed serving cells with mTRP BFD configuration;
	non-extendable 


Both options can work well for TRP BFR reporting, and considering the signalling overhead, we slightly prefer option 3 for the enhancement BFR MAC CE design. Especially for the case that RA procedure initiated for beam failure recovery of both TRPs of SpCell, when the grant of Msg3/MsgA is not large enough to transmit the enhanced BFR MAC CE, option3 can report more TRP beam failure information than option2.
[bookmark: _Toc95407386]For the enhancement BFR MAC CE design, a bitmap in addition to serving cell bitmap (Option 3) is used as baseline.
PUCCH power control MAC CE for mTRP
RAN1 agreed to support per-TRP power control for FR1 case, PUCCH resource can be linked with two power control parameter sets. And RAN2 agreed to introduce a new MAC CE to support PUCCH Power control set update for FR1 cases considering the legacy MAC CE is not well-fitted for FR1 case, i.e. spatial relation concept is not applicable to FR1. 

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).
· 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.

Furthermore, for the PUCCH resources configured within a PUCCH resource group, RAN1 has agreed that when the PUCCH resource is indicated with two sets of power control parameters, the other PUCCH resources in the group also get updated to have the same two sets of power control parameters. Similarly, the other PUCCH resources in the group also get updated to have the same sets of power control parameters if the PUCCH resource is indicated with one set of power control parameters. 
[bookmark: _Toc95298079]Agreement
For the grouping of PUCCH resources in Rel-17 multi-TRP PUCCH repetition schemes,
· Support MAC-CE activating two spatial relation info’s (for FR2) for a group of PUCCH resources in a CC. 
· Support MAC-CE activating two sets of power control parameters (for FR1) for a group of PUCCH resources in a CC. 
· When the PUCCH resource is indicated with two spatial relation info’s or two sets of power control parameters (via a MAC-CE that activating two spatial relation info’s or a MAC-CE that activating two sets of power control parameters for a group of PUCCH resources, respectively), the other PUCCH resources in the group also get updated to have the same two spatial relation info’s or two sets of power control parameters.
· When the PUCCH resource is indicated with one spatial relation info or one set of power control parameters (via a MAC-CE that activating single spatial relation info or a MAC-CE that activating single set of power control parameters for a group of PUCCH resources, respectively), then the other PUCCH resources in the group also get updated to have the same spatial relation info or the same set of power control parameters.
· The signalling details are up to RAN2 to decide.
· Note: Impacts coming from coverage enhancement work item on associating PUCCH resource with repetition factor can be discussed separately

Given RAN1 and RAN2 agreements above, one example is provided for the new PUCCH power control MAC CE design:



Figure 1	PUCCH power control MAC CE for mTRP
Where field M indicates whether one or two set(s) of power control parameters is activated/deactivated for the PUCCH resource. And for the grouping of PUCCH resources in Rel-17 multi-TRP PUCCH repetition scheme, we can reuse the way introduced in Rel-16, if the indicated PUCCH Resource ID is included in a PUCCH Resource Group of the indicated UL BWP, and no other PUCCH Resources within the same PUCCH Resource group are indicated in the MAC CE, this MAC CE applies to all the PUCCH Resources in the PUCCH Resource group.  
[bookmark: _Toc95407387]Adopt MAC CE design in Figure 1 for mTRP based PUCCH power control for FR1
TCI state update MAC CE
At RAN2#116bis meeting, about unified TCI state, it was agreed:
RAN2 agrees on Separate TCI state lists for joint/DL and UL in PDSCHConfig and UL BWP, respectively, and separate Id pools. 
RAN2 continues discussing MAC CE design for joint and separate TCI state operation as well as the UL/DL BWP association 
During “email discussion [AT116bis-e][052][feMIMO] RRC progress” one issue is whether UL BWP ID should be included within MAC CE or not.
In Current MAC CEs DL BWP ID or UL BWP ID is contained for DL or UL channel/signal reference respectively. But for unified TCI state activation/deactivation MAC CE both DL and UL TCI states need be signaled. For FDD carrier DL and UL BWP can be switched independently so there the coupling between DL and UL BWP is not fixed but rather dynamic. So in order to avoid any ambiguity about the location of UL TCI state pool, UL BWP ID should be contained within the MAC CE.
[bookmark: _Toc95407388]UL BWP ID should be included within TCI state update MAC CE.
R17 unified TCI state covers both separate and joint TCI state, where source reference signal is shared between DL and UL TCI state. The MAC CE is used to activate/deactivate either separate or joint TCI states. It would be desirable that these two functionality can be addressed by same MAC CE.
[bookmark: _Toc95407389]Joint and separate TCI state update should be covered by same MAC CE design
The proposed MAC CE format is illustrated in Figure 2:


Figure 2: TCI state update MAC CE
Field description:
J bit: whether this MAC CE is for joint TCI states or separate TCI states. J=1 for joint TCI states, in this case 2nd OCTED is omitted. J=0 for separate TCI states, in this case UL BWP ID is in 2nd OCTED.
D/U bit: indicate whether the TCI state ID in the same OCTET is for downlink or uplink TCI state. It is valid only when J=0, otherwise it is a reserved bit. D/U bit=1 for downlink and 0 for uplink.
P bit: when J=1 or J=0 but D/U bit is 1, it is the most significant bit of TCI state ID in the same OCTET. When J=0 and D/U bit indicates a uplink TCI state in the same OCTET , then it indicates whether an immediate preceding downlink TCI state, if any, belongs to the same DCI code point together with the uplink TCI state in this OCTET. Otherwise this bit is reserved bit.
So for joint TCI state, the MAC CE will looks like:


Figure 3: TCI state update MAC CE for joint TCI states
Proposal 5: Agree the MAC CE format illustrated in Figure 2 with relevant field description
Conclusion
Based on the discussion above, we have the following proposals:
Proposal 1	For the enhancement BFR MAC CE design, a bitmap in addition to serving cell bitmap (Option 3) is used as baseline.
Proposal 2	Adopt MAC CE design in Figure 1 for mTRP based PUCCH power control for FR1
Proposal 3	UL BWP ID should be included within TCI state update MAC CE.
Proposal 4	Joint and separate TCI state update should be covered by same MAC CE design
Proposal 5: 	Agree the MAC CE format illustrated in Figure 2 with relevant field description
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