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1	Introduction
In this paper, we discuss the remaining MAC CE issues in relation to the editor’s notes in the cover page of the agreed MAC CR [1], together with the updated parameter list in [2]. 
	· Editor’ note1:  in RAN2#109e meeting, it was agreed that both PUCCH spatial relation lists can be in-use simultaneously in Rel-16. FFS how to indicate one of the two lists within the MAC CE.  
· Editor’ note2: The impact of Aperiodic CSI Trigger State Subselecton MAC CE may be re-discussed based on further RAN1 input if any.


[bookmark: _Ref178064866]2	Discussion
2.1 Aperiodic CSI Trigger State Subselection MAC CE
It is agreed in the last meeting that 
· Re-use one reserved bit in Rel-15 Aperiodic CSI Trigger State Subselection MAC CE to indicate one of the two lists for CSI aperiodic trigger state.
The motivation is that RAN1 has introduced two lists for aperiodic trigger state, see summary [3]. However, in the updated parameter list [2], the additional list CSI-AperiodicTriggerStateList-ForDCIFormat0_2 is removed and, thus, the changes on the 6.1.3.13 Aperiodic CSI Trigger State Subselection MAC CE can be reverted. 
[bookmark: _Toc37331004]The updates on section “Aperiodic CSI Trigger State Subselecton MAC CE” can be reverted to the Rel-15 version, due to the updated RAN1 parameter list.
2.2	PUCCH spatial relation Activation/Deactivation MAC CE
On the PUCCH spatial relation activation/deactivation MAC CE, we reach the following agreements in the last meeting. 
	· Both PUCCH spatial relation lists can be in-use simultaneously in Rel-16, and Rel-15 MAC CE cannot distinguish which list the MAC CE refers to.
· Wait for RAN1 inputs on the maximum number of PUCCH resource per BWP when two HARQ-ACK codebooks are configured.
· RAN2 to jointly design PUCCH spatial relation activation/de-activation MAC CE for Rel-16 eURLLC WI and Rel-16 eMIMO WI, if both are identified to be needed.



For the sake of completeness in case RAN1 can finish the discussion in this e-meeting, we have attached in section 5 the background information on this topic from the email discussion [3]. 

Moreover, in the NR eMIMO WI, the new MAC CE “Enhanced PUCCH spatial relation Activation/Deactivation MAC CE” is introduced because of extensions related with PUCCH spatialRelatoinInfoToAddMostList. Per the agreements above, the eURLLC relevant enhancement can be based on this new MAC CE.
3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	The updates on section “Aperiodic CSI Trigger State Subselecton MAC CE” can be reverted to the Rel-15 version, due to the updated RAN1 parameter list.
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5. Background info on PUCCH spatial relation Activation/Deactivation MAC CE
RAN1 has the following agreement:
	Agreements:
When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, following can be separately configured for different HARQ-ACK codebooks:
· PUCCH-SpatialRelationInfo
· Sub-slot configuration (only applied for the sub-slot-based HARQ-ACK codebook)
FFS whether or not to support the case when there are at least two HARQ-ACK codebooks configured with sub-slots, with the same or different sub-slot configurations


PUCCH spatial relation Activation/Deactivation MAC CE (see subclause 6.1.3.18 in TS 38.321) is used to indicate which element of the list can be activated per PUCCH resource.
	The PUCCH spatial relation Activation/Deactivation MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. It has a fixed size of 24 bits with following fields:
-	Serving Cell ID: This field indicates the identity of the Serving Cell for which the MAC CE applies. The length of the field is 5 bits;
-	BWP ID: This field indicates a UL BWP for which the MAC CE applies as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9]. The length of the BWP ID field is 2 bits;
-	PUCCH Resource ID: This field contains an identifier of the PUCCH resource ID identified by PUCCH-ResourceId as specified in TS 38.331 [5]. The length of the field is 7 bits;
-	Si: If there is a PUCCH Spatial Relation Info with PUCCH-SpatialRelationInfoId as specified in TS 38.331 [5], configured for the uplink bandwidth part indicated by BWP ID field, Si indicates the activation status of PUCCH Spatial Relation Info with PUCCH-SpatialRelationInfoId equal to i+1, otherwise MAC entity shall ignore this field. The Si field is set to 1 to indicate PUCCH Spatial Relation Info with PUCCH-SpatialRelationInfoId equal to i+1 shall be activated. The Si field is set to 0 to indicate PUCCH Spatial Relation Info with PUCCH-SpatialRelationInfoId equal to i+1 shall be deactivated. Only a single PUCCH Spatial Relation Info can be active for a PUCCH Resource at a time;
-	R: Reserved bit, set to 0.


Figure 6.1.3.18-1: PUCCH spatial relation Activation/Deactivation MAC CE


The PUCCH spatial relation Activation/Deactivation MAC CE indicates the activation status of the elements in PUCCH spatial relation info list. Now there are two PUCCH spatial relation lists for two different HARQ ACK codebooks, and thus it needs further discussion which list the MAC CE refers to. 
In the email discussion, all companies agree with the observation that “1) both PUCCH spatial relation lists can be in-use simultaneously; 2) current MAC CE cannot distinguish which list the MAC CE refers to”.

There are different proposals on how to resolve this issue, due to different understanding of RAN1 agreements. In the RAN1 parameter list, it is agreed to have two PUCCH-Config to support two lists of PUCCH spatial relation info. It is not clear whether the maximum number of PUCCH resources in one BWP (i.e., maxNrofPUCCH-Resources=128) is also doubled or the maximum number of PUCCH resources in one BWP is not doubled but rather kept the same as in Rel-15. This is not clearly discussed in RAN1. In the email discussion, all companies agree this is a question that RAN1 has to clarify and RAN2 can wait for RAN1 inputs on the maximum number of PUCCH resource per BWP when two HARQ-ACK codebooks are configured.

Two candidate options are proposed in R2-2000799 and R2-2001356.They are summarized as below: 
Option 1: The PUCCH resource ID is unique across two PUCCH configurations for two HARQ-ACK codebooks, and thus the UE can determine the corresponding PUCCH Spatial Relation Info List based on the associated PUCCH resource ID indicated in the MAC CE. 
· This option requires that the maximum number of PUCCH resource per BWP is the same as Rel-15 when two HARQ-ACK codebooks are configured. For RAN2, it requires RRC field description clarification that the PUCCH resource ID is unique.
[bookmark: _Toc37296302]Option 2: Introduce an explicit indication for one of the two lists in the Rel-16 MAC CE “Enhanced PUCCH spatial relation Activation/Deactivation MAC CE”.
· It is cleaner to write the spec, but it needs one-extra-bit indication compared to option 1 in case RAN1 reply that the maximum number of PUCCH resource per BWP is the same as Rel-15 when two HARQ-ACK codebooks are configured.
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