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1	Introduction
A list of MAC CEs required for NR MIMO was communicated by RAN1 in an LS in [1]. The descriptions of these MAC CEs are provided by RAN1 in [2]. Since they were not completely clear, RAN2 has sent an LS to RAN1 requesting additional information and clarifications in [3]. Nevertheless, we made an attempt to provide a baseline for capturing the required MAC CEs in [4]. Most likely it will have to be updated based on the information received from RAN1. However, there are also some additional concerns we identified, which were not part of RAN2 LS to RAN1 and we would like to discuss those in this contribution.
2	Discussion
2.1	SP CSI-RS / CSI-IM Resource Set Activation/Deactivation
This MAC CE is used for activating/deactivating NZP CSI-RS resource sets and CSI-IM resource sets. All of these resource sets are identified by and identifier utilizing CSI-ResourceSetId IE. When drafting the CR in [4] we assumed that different kinds of resource sets can reuse the same identifiers as we have not identified a need to have unique identifiers between different kinds of resource sets.
Proposal 1: Different kinds of CSI resource sets (e.g. NZP CSI resource sets and CSI-IM resource sets) can have the same value of the identifier.
This allows for more straightforward MAC CE definition. Otherwise, its description would potentially become more complex.
Another point is, as asked in [3], is whether this MAC CE should indicate the ID of one of the down-selected TCI states (via TCI state subselection MAC CE) or it should refer to all the TCI states. The maximum number of configured TCI states is 128. Since anyway additional octet is required, we proposed to indicate the ID of one of the 128 TCI states, not the down-selected ones.
Proposal 2: SP CSI-RS / CSI-IM Resource Set Activation/Deactivation MAC CE contains TCI identifier as configured by RRC via TCI-RS-SetId IE.
2.2	TCI State Indication for UE-specific PDCCH
The description of this MAC CE is very unclear based on RAN1 LS as contradictory information is given with regards to how this should work:
	RAN1 specification
	Section
	MAC CE message
	Description
	Value range

	TS38.214
	5.1.5
	Indication of TCI state for UE specific NR-PDCCH per CORESET
	Out of the K TCI states configured per CORESET, the MAC-CE selects one out of K.
	Bitmap to select one out of K (up to M) states




Description column speaks of selecting one TCI state out of K configured per CORESET. Similarly, value range column speaks of one out of K states, but then “(up to M)” is added, which is confusing.
Proposal 3: Clarify with RAN1 the description of TCI State Indication for UE-specific PDCCH MAC CE.
Depending on what the answer is and maximum number of CORESETs configured in the UE and maximum value of K, this MAC CE could be shortened to only a single octet.
Proposal 4: Clarify with RAN1 the maximum values of CORESET’s configured in the UE and maximum value of K (number of TCI states per CORESET).
2.3	SP CSI reporting on PUCCH Activation/Deactivation
In [2] only activation is mentioned for this MAC CE while n 38.214 RAN1 uses “selection command” term. It would be good to clarify what is needed and align the naming.
Proposal 5: Clarify with RAN1 whether this SP CSI reporting on PUCCH Activation MAC CE should also allow for deactivation and whether this should be called “activation” or “selection” MAC CE (so that naming is aligned between specifications).
2.4	SP SRS Activation/Deactivation
Although RAN1 requested only an activation command, the referenced section in 38.214 mentions deactivation as well and this is what [4] assumed. However, it would be beneficial to clarify this aspect with RAN1.
Proposal 6: Clarify with RAN1 whether SP SRS Activation MAC CE should also allow for SP SRS deactivation.
2.5	Other issues
Although not mentioned for each MAC CE separately above, the final design of MAC CEs for NR MIMO will depend on maximum values of some parameters, e.g. maximum number of SRS resource sets, maximum number of CSI reporting configurations etc. Since RAN1 is anyway expected to agree and communicate these values to RAN2, there is no need to request this information additionally via an LS.
Observation 1: The final design of MAC CEs for NR MIMO will depend on maximum values of some parameters, e.g. maximum number of SRS resource sets, maximum number of CSI reporting configurations etc.
One additional issue worth clarifying is whether MAC specification should contain UE behaviour description upon reception of the MAC CEs mentioned above. At least for some of them this seems to be assumed by RAN1 as can be concluded from some parts of TS 38.214, e.g.:
	For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter SRS-ResourceConfigType is set to ‘semi-persistent’:
-	when a UE receives an activation command [10, TS 38.321] for SRS resourceset in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions on SRS transmission corresponding to the configured SRS resource set shall be applied no later than the minimum requirement defined in [11, TS 38.133]. 
-	when a UE receives a deactivation command [MAC spec citation, 38.321] for activated SRS resourceset in slot n, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of SRS transmission corresponding to the deactivated SRS resource set shall apply no later than the minimum requirement defined in [11, TS 38.133]. 



	[bookmark: _Hlk500788297]For a UE configured with the higher layer parameter ResourceConfigType set to ‘semi-persistent’. 
-	when a UE receives an activation command [10, TS 38.321] for CSI-RS resource(s) for channel measurement and CSI-IM/NZP CSI-RS resource(s) for interference measurement associated with configured CSI resource setting(s) in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions (including quasi-co-location assumptions provided by a reference to a TCI-RS-SetConfig) on CSI-RS/CSI-IM transmission corresponding to the configured CSI-RS/CSI-IM resource configuration(s) shall be applied no later than the minimum requirement defined in [10, TS 38.133]. 
-	when a UE receives a deactivation command [10, TS 38.321] for activated CSI-RS/CSI-IM resource(s) associated with configured CSI resource setting(s) in slot n, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of CSI-RS/CSI-IM transmission corresponding to the deactivated CSI-RS/CSI-IM resource(s) shall apply no later than the minimum requirement defined in [10, TS 38.133].



In our opinion, since actions related to the reception of these MAC CEs take place on PHY layer, we do not see the reason why they should be specified in MAC specifications. We therefore propose to inform RAN1 that RAN2 does not intend to specify UE behaviour upon reception of these MAC CEs and that it should be specified by RAN1 in their specifications.
Proposal 7: Inform RAN1 that RAN2 does not intend to specify UE behaviour upon reception of MAC CEs for NR MIMO and that it should be specified by RAN1 in their specifications.
3	Summary
This paper discussed some open issues related to specification of MAC CEs for NR MIMO requested by RAN1. Based on the presented discussion it is proposed to agree on the following:
Observation 1: The final design of MAC CEs for NR MIMO will depend on maximum values of some parameters, e.g. maximum number of SRS resource sets, maximum number of CSI reporting configurations etc.
Proposal 1: Different kinds of CSI resource sets (e.g. NZP CSI resource sets and CSI-IM resource sets) can have the same value of the identifier.
Proposal 2: SP CSI-RS / CSI-IM Resource Set Activation/Deactivation MAC CE contains TCI identifier as configured by RRC via TCI-RS-SetId IE.
Proposal 3: Clarify with RAN1 the description of TCI State Indication for UE-specific PDCCH MAC CE.
Proposal 4: Clarify with RAN1 the maximum values of CORESET’s configured in the UE and maximum value of K (number of TCI states per CORESET).
[bookmark: _GoBack]Proposal 5: Clarify with RAN1 whether this SP CSI reporting on PUCCH Activation MAC CE should also allow for deactivation and whether this should be called “activation” or “selection” MAC CE (so that naming is aligned between specifications).
Proposal 6: Clarify with RAN1 whether SP SRS Activation MAC CE should also allow for SP SRS deactivation.
Proposal 7: Inform RAN1 that RAN2 does not intend to specify UE behaviour upon reception of MAC CEs for NR MIMO and that it should be specified by RAN1 in their specifications.
Finally, it is proposed to send an LS to RAN1 asking those additional questions.
Proposal 8: Send an LS to RAN1 requesting additional information required for proper specification of NR MIMO MAC CEs as indicated in this paper.
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