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1	Introduction
In [1] the discussions regarding the following design aspects were summarized
[108#68][NR] Design of DL MAC CEs (Oppo)
Intended outcome: Identify possible solutions to take RAN1 requests into account for the following new/modified MAC CEs 
1. PUCCH spatial relation Activation/Deactivation MAC CE
2. AP-SRS spatial relation and pathloss reference RS update MAC CE
3. SP-SRS pathloss reference RS update MAC CE
4. PUSCH pathloss reference RS update MAC CE
5. simultaneous PUCCH resource group spatial relation update/indication MAC CE
6. simultaneous multiple CCs/BWPs PDSCH TCI state IDs activation
7. simultaneous multiple CCs/BWPs PDCCH CORESET TCI state IDs activation
8. simultaneous multiple CCs/BWPs SP/AP SRS resource Spatial Relation activation
(at least for the MAC CEs 5 ~ 8 for simultaneous update/indication/activation discuss which approach to follow: 1. RRC configuration only, 2. RRC configuration plus MAC CE changes, 3. MAC CE changes only)
In this contribution, we discuss on those controversial aspects and provide our views on them. 
2	Discussions on the design principles of the DL MAC CEs
2.1 PUCCH spatial relation Activation/Deactivation MAC CE
 In [1] the following question was raised
Question 1: Which option do you prefer to implement the RAN1’s agreements regarding PUCCH spatial relation activation/deactivation?
· Option 1: introducing a new MAC CE which can indicate a single spatial relation among up to 64 spatial relations per PUCCH resource, and the same MAC CE is used for group-based spatial relation update.
· Option 2: introducing two new MAC CEs, one MAC CE indicating one single spatial relation among up to 64 spatial relation per PUCCH resource, the other MAC CE indicating one single spatial relation among up to 64 spatial relation per PUCCH resource group.
The views on this question seem to be distributed. 

One key point to check is what Option 2 (i.e., two MAC CEs) adds to Option 1 (a single MAC CE). The logic of Option 1 is simple, i.e., the new MAC CE can be used for the sake of spatial relation Activation/Deactivation for
· a) a given PUCCH resource A, or
· b) a PUCCH resource group that contains a given PUCCH resource A.
Here a) is for the case when no PUCCH resource group containing PUCCH resource A is configured, and b) vice versa. As the RRC-configured resource group is known in advance by the NW and UE, there is no ambiguity from Option 1. 
Some proponent for Option 2 argued that to have an extra MAC CE allows a) even if there is a PUCCH resource group that contains a given PUCCH resource A. But in that case, it leads to the situation where different PUCCH resources within the same resource group assume different spatial relationships. It was clear from RAN1 discussion that the main motivation to introduce group-based PUCCH spatial relation update is to accommodate multi-TRP scenario where each TRP is RRC configured with a list of PUCCH resources. In this case, network would either configure per-resource based update (e.g. legacy approach) or per-group-based update. There is really no use case where PUCCH resources within a group have different spatial filters, in which case the entire feature of group-based update is unnecessary.
With the above analysis, we observe that Option 1 is clear and sufficient, while Option 2 seems against RAN1’s motivation of the whole PUCCH resource group concept. It seems clear that to have one more MAC CE as Option 2 suggests is not justified. Therefore we propose the following. 
[bookmark: p1]Proposal 1	RAN2 agree to introduce a new MAC CE which can indicate a single spatial relation among up to 64 spatial relations per PUCCH resource, and the same MAC CE is used for group-based spatial relation update.
[bookmark: _GoBack]Furthermore, there was proposal in [1] to introduce an additional bit to differentiate that whether the MAC CE is PUCCH resource-based or PUCCH resource group-based. Following the above analysis such indication is no necessary. 
[bookmark: p2]Proposal 2	No additional bit is needed to differentiate PUCCH resource or PUCCH resource group that the MAC CE applies to.

2.2 MAC CEs regarding multiple CCs/BWPs
In [1] the following question was discussed. 
Question 14: If yes to Q13, which unified approach do you prefer?
· Option 1: MAC CE+RRC configuration approach, and the MAC CE format for simultaneous TCI States Activation/Deactivation for UE-specific PDSCH for multiple CCs/BWPs is shown as follows for example (indicating the CC list ID instead of the serving cell ID and BWP ID):
· Option2: RRC configuration only approach;
· Option 3: MAC CE change only approach, and the MAC CE format for simultaneous PDCCH CORESET TCI state IDs Activation/Deactivation for multiple CCs/BWPs is shown as follows for example (indicating all the CCs in the list through bitmap in the MAC CE):
It should be noted that option 1 is misaligned with RAN1 agreement below. As clearly pointed out by RAN1 agreement, UE expect no overlapped CC in multiple RRC-configured lists of CCs. Since a given CC will not be in different CC-list there is no need to indicate CC list in the MAC CE. 
	Agreement
The following working assumption is confirmed 
Working assumption#2 @RAN1#98bis
For the purpose of simultaneous Spatial Relation update across multiple CCs/BWPs,
· Up to 2 lists of CCs can be configured by RRC per UE, and the applied list is determined by the indicated CC in the MAC CE.
· UE expect no overlapped CC in multiple RRC-configured lists of CCs.



Furthermore, it is RAN1’s agreement that the TCI-states for PDSCH/PDCCH, or the Spatial Relation Info is applied for all the BWPs in the indicated CCs. If a CC is not configured as part of a CC-list, the MAC CE applies to this single CC, while if it is configured as part of a CC-list, the MAC CE simply applies to that CC-list. 
The above analysis shows that option 2, i.e., the RRC configuration only approach is sufficient. On the other hand, the extra complexity and effort to introduce other indications to the MAC CE seems not justified. We therefore have the following proposal. 
[bookmark: p3]Proposal 3	RAN2 agree on the RRC configuration only approach, where the MAC CE applies to all CCs in the CC-list (if it is configured), if the MAC CE addresses a CC that is part of the configured CC-list. 

3	Summary
Based on the discussions we have the following proposals for eMIMO MAC CEs. 
Proposal 1	RAN2 agree to introduce a new MAC CE which can indicate a single spatial relation among up to 64 spatial relations per PUCCH resource, and the same MAC CE is used for group-based spatial relation update.
Proposal 2	No additional bit is needed to differentiate PUCCH resource or PUCCH resource group that the MAC CE applies to.
Proposal 3	RAN2 agree on the RRC configuration only approach, where the MAC CE applies to all CCs in the CC-list (if it is configured), if the MAC CE addresses a CC that is part of the configured CC-list. 
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