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Introduction
This contribution summarize the following email discussion:
[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)
	Deadline:  2020-01-30

Clarification on how to group the MAC CEs into different sections:
a) Both MAC CE#1 and MAC CE#5 are related to PUCCH spatial relation Activation/Deactivation, and some companies have proposed to design them by single MAC CE, so we merge the discussion of MAC CE#1 and MAC CE#5 together into Section 2.1;
b) For MAC CE#2, MAC CE#3 and MAC CE#4, companies give different views on how to design and combine the corresponding MAC CEs, and the detailed discussion are given by Section 2.2;
c) The last three MAC CEs (MAC CE#6-8) regarding to multiple CCs/BWPs share similar design principle, thus the joint discussion are combined in Section 2.3.

There are two phases for this email discussion as follows:
· Phase 1: views on some open issues (deadline: 2020-01-20)
· Phase 2: draft TP review (deadline: 2020-02-07)
[bookmark: _Ref178064866]Discussion
PUCCH spatial relation Activation/Deactivation MAC CE(s)
In Rel-15, PUCCH spatial relation Activation/Deactivation MAC CE is used to activate and deactivate a spatial relation for a PUCCH resource of a Serving Cell. The maximum RRC configurable number of spatial relations for PUCCH (i.e., maxNrofSpatialRelationInfos) is 8. A bitmap with 8bits has been applied to indicate the PUCCH spatial relation info. The MAC CE format (section 6.1.3.18, TS 38.321 v15.7.0) is as follows:
[image: ]
Figure 6.1.3.18-1: PUCCH spatial relation Activation/Deactivation MAC CE
There are two sets of agreements from RAN1 related to the enhancements of PUCCH spatial relation activation/deactivation:
The first agreement, according to the following RAN1’s agreements, the maximum RRC configurable number of spatial relations for PUCCH (i.e., maxNrofSpatialRelationInfos) is increased to be 64 per BWP. The legacy PUCCH spatial relation Activation/Deactivation MAC CE with 8bits bitmap spatial relation info may not work.
In legacy MAC spec, only a single PUCCH Spatial Relation Info can be active for a PUCCH Resource at a time. And RAN1 have no further agreement on the number of active PUCCH spatial relation info. Rapporteur understands that single active PUCCH Spatial Relation Info for a PUCCH Resource should still apply to Rel-16 PUCCH spatial relation Activation/Deactivation MAC CE.
Agreement @ RAN1#96bis
For UL beam management latency reduction in controlling PUCCH spatial relation, the maximum RRC configurable number of spatial relations for PUCCH (i.e., maxNrofSpatialRelationInfos) is increased to be 64 per BWP.
FFS: RRC and/or MAC CE signaling overhead reduction related to this.
The second agreement, as follows, to reduce the signalling overhead, RAN 1 agreed to support the feature of simultaneous update/indication of a single spatial relation per group of PUCCH instead of activating/deactivating spatial relation per PUCCH resource in Rel-15. 
	Agreement @ RAN1#98bis
Confirm the working assumption made in RAN1#97, with the following updates.
For the supported feature of simultaneous update/indication of a single spatial relation per group of PUCCH by using one MAC CE, the following configuration options for the group are supported:
· At least up to two groups per BWP.
· FFS: Details on configuring the groups including whether to use implicit method or explicit method
· For example, each corresponding to different TRP/panel, at least for multi-TRP/panel case
· Another example, each corresponding to different active spatial relation at least for single TRP case
· If there is no consensus to support more than two groups within RAN1#98bis, only up to two groups will be supported in Rel-16
· Note: the terminology of “group” may or may not be in specifications.
Agreement
At least for the agreed feature of simultaneous update/indication of a single spatial relation per group of PUCCH resources by using MAC CE, explicit higher layer signalling on PUCCH resource grouping is supported.
· Signalling details are up to RAN2
Agreement
For the agreed feature of simultaneous update/indication of a single spatial relation per group of PUCCH resources by using MAC CE,
· Support up to 4 groups per BWP.

Agreement@RAN1#99
Send an LS to RAN2 to indicate that from RAN1 perspective, the following examples have be studied and RAN2 should consider this in their work.

For the agreed feature of simultaneous update/indication of a single spatial relation per group of PUCCH resources by using MAC CE, the detail on explicit higher layer signalling on PUCCH resource grouping is determined by
· Example 1: Introducing a group identifier inside each PUCCH resource
· Example 2: Defining a new PUCCH group, which contains identities of PUCCH resources



Rapporteur’s understanding on these two enhancements is that they can be either achieved by designing single MAC CE [3][4] or achieved by two new separate MAC CEs [1][2]. 
For the option of designing a single MAC CE, it means this new MAC CE can indicate either up to 64 spatial relations per PUCCH resource or up to 64 spatial relations per PUCCH resource group. An example of such new MAC CE format as proposed by [4] is shown as below:


Figure 2.1-1

For the option of designing two new MAC CEs, each one of them implements one agreement from RAN1. Specifically, one new MAC CE (a) indicates one signal spatial relation among up to 64 spatial relations per PUCCH resource, the other new MAC CE (b) indicates one signal spatial relation among up to 64 spatial relations per PUCCH resource group [1]. One example of such new MAC CE(s) are as follow: [image: ]
Figure 2.1-2(a)                                    Figure 2.1-2 (b)
                              
Thus, one general question regarding these two options is given as follows:
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.and PUCCH resource group;
· 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.
	Company
	Preferred option
	Comments

	Samsung
	Option 2
	We think two separate MAC CEs are required for Rel-16.
According to the RAN1’s agreements, the maximum number of spatial relations/beams (i.e. maxNrofSpatialRelationInfos, maxNrofCandidateBeams) configured by RRC would be increased to 64 for normal Rel-16 operation. It means that MAC CE for Activation/Deactivation for PUCCH spatial relation should be enhanced to indicate the increased number of spatial relations for PUCCH.
Independent with above feature, RAN1 agreed to introduce the simultaneous beam update/indication for PUCCH resources which can be merged by the group. In Rel-15, MAC indicate/activate the PUCCH resource with resource ID and spatial relation ID but it requires the same number of MAC CE to activate PUCCH resources which are required to update/indicate the corresponding beams.
Therefore, it seems that the new MAC to simultaneous update/indicate the spatial relation which can be applied to the group of beams for PUCCH resources is needed.

	ZTE
	Option 1
	See comments to Question 2

	Apple
	Option 2
	We share Samsung’s view. 
Since two enhancements on PUCCH spatial relations (i.e. PUCCH resource group level activation/deactivation, and max number extension per PUCCH resource) can be configured independently, two MAC CEs should be introduced.

	Intel
	Option 2
	Agree with Samsung’s view. We need to support upto 64 spatial relations independent of whether the group update is used or not (this could be optional at the UE). These are optional features.

	DOCOMO
	Option 2
	Agree with Samsung, Apple and Intel to define an individual MAC CE for each enhancement.

	Nokia, Nokia Shanghai Bell
	Option 2
	It seems that there are different use cases for the spatial relations: One is to simply expand the number, and the other is for the beam update/indication. Having two MAC CEs, one for each use case, seems like the cleaner solution.

	CATT
	Option 1
	Suggest to reword the proposal as “introducing a new MAC CE which can indicate a single spatial relation among up to 64 spatial relations per PUCCH resource. The same MAC-CE is used for group-based update and PUCCH resource group.”

First of all we share Samsung’s view that (a) increasing spatial filters to 64 per PUCCH and (2) group-based spatial filter activation/update, are two separate features. That being said, our understanding of RAN1 agreement is that feature (2) alone actually doesn’t require any new MAC-CE, e.g. a legacy MAC-CE can be reused for one PUCCH resource, while all PUCCH-resources in the same group assumes the same spatial filter. The group is configured via RRC. Hence, only one NEW MAC-CE is needed, to accommodate feature (a). The same new MAC-CE is used regardless is feature (2) is enabled or not. If feature (2) is enabled, the update is per resource group (e.g. a MAC-CE addressing one PUCCH-resource will be used to update all PUCCH-resources in the same group). In that sense we share ZTE’s view in Q2. 

	OPPO
	Option 1
	We share similar view as ZTE and CATT. 
Option 1 with single MAC CE solution can achieve both features introduced by RAN1, e.g. increased spatial relations and group-based PUCCH spatial relation Activation/Deactivation. 
And single MAC CE format saves the number of LCID.

	vivo
	Option 1
	We share the same view as ZTE. As all PUCCH resource in the same PUCCH group shall share the same QCL relation, there is no need to introduce two MAC CEs.

	Qualcomm
	Option 1
	A single new MAC CE can be well designed to support the RAN1’s requirements on updating the spatial relation information either for the single PUCCH resource or for the PUCCH resource group.
Since the enhancements are both for the PUCCH spatial relation information updating, we don’t see it is needed to introduce two separate MAC CEs if single MAC CE with flexible configuration can achieve the requirements. Furthermore, it can save the LCID space.

	Ericsson
	Option 1, Option 2 also fine. 
	Single MAC CE to save LCID numbers is preferred.

In either option, if the “per resource MAC CE” can only indicate one resource, the system needs to send MAC CE per resource in order to even initiate the operation and there may be 128 resources configured per UE per BWP per cell. RRC does not provide initial value for PUCCH like it does for SRS. This issue exists already in Rel-15.
Depending on how many resources, BWPs and cells UE is configured with, if only one resource can be indicated, it results in Number of all configured resources -1 extra octets to be sent as the header field needs to be repeated. If UE has 16 serving cells each having 2 BWPs and each having 64 resources it means 2047 extra headers(octets) sent for just to initiate the operation. 

	Futurewei
	Option 2
	It’d be cleaner and more flexible to have two MAC CEs for two different use cases, respectively.
Looking at Figure 2.1-1, which illustrates the option 1 with one MAC CE design, it seems that it is simply the concatenation of two MAC CEs and having them been sent together.

	Huawei, HiSilicon
	Option 2
	(1b is also ok)

	Lenovo&Motorola Mobility
	Option 2
	We share the same view with Samsung that two separate MAC CEs are required for the two different Rel-16 features. 



Summary: option 1 (i.e., single MAC CE) is supported by 5 companies, option 2 (i.e., separate MAC CE) is supported by 8 companies, one company is ok with either of the two options. The draft TP will be given based on option 2.
[bookmark: _Toc30594143][bookmark: _Toc30594157][bookmark: _Toc30594271][bookmark: _Toc30602583][bookmark: _Toc30609985][bookmark: _Toc30613696][bookmark: _Toc30671017][bookmark: _Toc30671028][bookmark: _Toc30671039][bookmark: _Toc31704103][bookmark: _Toc31704256][bookmark: _Toc31721890][bookmark: _Toc31721906][bookmark: _Toc31722002][bookmark: _Toc31722055][bookmark: _Toc31722224][bookmark: _Toc32481960][bookmark: _Toc32482172][bookmark: _Toc32482268][bookmark: _Toc32490419][bookmark: _Toc32499290]RAN2 discuss whether to design single MAC CE or separate MAC CEs for PUCCH resource-based and PUCCH resource group-based spatial relation activation/deactivation.

Question 2: If your answer to Question 1 is option 1, which solution do you prefer to design the MAC CE format?
(a) The MAC CE format proposed as in Figure 2.1-1.
(b) Introduce a PUCCH spatial relation Activation/Deactivation MAC CE for single spatial relation Activation/Deactivation among up to 64 spatial relations per PUCCH resource. And reuse the same MAC CE to update the spatial relation of all the PUCCH resource in the same PUCCH resource group which is configured in RRC. An additional bit is required to differentiate that whether the MAC CE is PUCCH resource-based or PUCCH resource group-based.
(c) Other solution
	Company
	Answer 
	Comments

	ZTE
	b
	In our understanding, if one PUCCH resource is not configured with a group identifier or included into one group, this MAC CE is only for one individual PUCCH resource spatial relation. Otherwise, this MAC CE shall be applied to all PUCCH resources in the same group with this PUCCH resource. Hence there is no need to introduce an additional bit to indicate that this MAC CE is PUCCH resource based or group based.
[Xin] Even the PUCCH resource group is configured by RRC, network can still update the spatial relation with the granularity of PUCCH resource. Thus the additional bit is required.

	CATT
	b
	

	OPPO
	b
	

	Vivo
	b
	

	Qualcomm
	b
	One indication bit is needed to indicate whether the spatial relationship update is per PUCCH resource based or PUCCH group based. Even one PUCCH resource is configured with a PUCCH group identifier, MAC CE still can use this indication bit to configure UE to update spatial relationship only on the indicated PUCCH resource and not apply for the other PUCCH resource within the same PUCCH group.

	Ericsson
	A or c
C would correspond to only having a list of PUCCH resources indicated in same MAC CE

	if the “per resource MAC CE” can only indicate one resource, the system needs to send MAC CE per resource in order to even initiate the operation and there may be 128 resources configured per UE per BWP per cell. RRC does not provide initial value for PUCCH like it does for SRS. This issue exists already in Rel-15.
Depending on how many resources, BWPs and cells UE is configured with, if only one resource can be indicated, it results in Number of all configured resources -1 extra octets to be sent as the header field needs to be repeated. If UE has 16 serving cells each having 2 BWPs and each having 64 resources it means 2047 extra headers(octets) sent for just to initiate the operation.

	Huawei, HiSilicon
	b
	



Summary: all companies except one think option 2 can be used for designing the new MAC CE, among them 1 company does not think the additional bit to differentiate per-PUCCH resource and per-PUCCH resource group is needed. 1 company prefers option 1 or other options. 
[bookmark: _Toc31704104][bookmark: _Toc31704257][bookmark: _Toc31721891][bookmark: _Toc31721907][bookmark: _Toc31722003][bookmark: _Toc31722056][bookmark: _Toc31722225][bookmark: _Toc32481961][bookmark: _Toc32482173][bookmark: _Toc32482269][bookmark: _Toc32490420][bookmark: _Toc32499291]In case the single PUCCH spatial relation MAC CE design is agreed, the new MAC CE can be designed to indicate a single spatial relation among up to 64 spatial relations per PUCCH resource, and an additional bit is used to differentiate that whether the MAC CE is PUCCH resource-based or PUCCH resource group-based.  

The following questions are for the companies which support option 2 for question 1, which means two new MAC CEs are needed. Temporarily, the terminology of the first MAC CE is “PUCCH spatial relation Activation/Deactivation MAC CE with 64 spatial relations per BWP”, and the terminology of the second MAC CE is “Per PUCCH group spatial relation Activation/Deactivation MAC CE”
f. eactivation spatial relation per PUCCH resource.tion of a single spatial relation per group of PUCCH
Question 3: If your answer to Question 1 is option 2, to design the PUCCH spatial relation Activation/Deactivation MAC CE with 64 spatial relations per BWP, which options do you prefer to indicate the activated/deactivated spatial relation info in the MAC CE? (This question is also applicable for companies who choose solution (b) for Question 2.)
· Option 1: Include the Spatial Relation Info index iI in an explicit way, i.e. 6bits PUCCH-SpatialRelationInfoId. PUCCH Spatial Relation Info with explicit PUCCH-SpatialRelationInfoId i should be activated. An example is given below:
[image: ]
· Option 2: Extend the current Si bitmap to indicate the activation status of PUCCH Spatial Relation Info with a variable size, i.e. 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.[1] As shown in Figure 2.1-2(a).  
· Option 3: other 
	Company
	Preferred option
	Comments

	Samsung
	Option 1
	Option 1 has advantage to reduce signalling overhead.

	Apple
	Option 1
	Option 1 is simpler and brings less signaling overhead.  

	Intel
	Option 1
	

	DOCOMO
	Option 1
	Same reason of reducing signalling overhead

	Nokia, Nokia Shanghai Bell
	Option 1
	This seems like the simplest way.

	OPPO
	Option 1
	Option 1 with additional bit to differentiate that whether the MAC CE is PUCCH resource-based or PUCCH resource group-based is preferred.

	Ericsson
	Option 1 but allowing more than one resource indicated in one MAC CE
	if the “per resource MAC CE” can only indicate one resource, the system needs to send MAC CE per resource in order to even initiate the operation and there may be 128 resources configured per UE per BWP per cell. RRC does not provide initial value for PUCCH like it does for SRS. This issue exists already in Rel-15.
Depending on how many resources, BWPs and cells UE is configured with, if only one resource can be indicated, it results in Number of all configured resources -1 extra octets to be sent as the header field needs to be repeated. If UE has 16 serving cells each having 2 BWPs and each having 64 resources it means 2047 extra headers(octets) sent for just to initiate the operation.

	Futurewei
	Option 1
	Compared to Option 2, Option 1 has smaller MAC CE size.

	Huawei, HiSilicon
	Both are ok
	

	Lenovo&Motorola Mobility
	Option 1
	



Summary: All companies agree to design the Extended PUCCH spatial relation Activation/Deactivation MAC CE with explicit spatial relation info index instead of extending the legacy bitmap.
[bookmark: _Toc31721892][bookmark: _Toc31721908][bookmark: _Toc31722004][bookmark: _Toc31722057][bookmark: _Toc31722226][bookmark: _Toc32481962][bookmark: _Toc32482174][bookmark: _Toc32482270][bookmark: _Toc32490421][bookmark: _Toc30594145][bookmark: _Toc30594159][bookmark: _Toc30594273][bookmark: _Toc30602584][bookmark: _Toc30609986][bookmark: _Toc30613697][bookmark: _Toc30671018][bookmark: _Toc30671029][bookmark: _Toc30671040][bookmark: _Toc31704105][bookmark: _Toc31704258][bookmark: _Toc32499292]In case the separate PUCCH spatial relation MAC CEs design is agreed, the Extended PUCCH spatial relation Activation/Deactivation MAC CE indicates the spatial relation info with an explicit spatial relation info index. 

For designing the Per PUCCH group spatial relation Activation/Deactivation MAC CE, rapporteur’s understanding is that a new RRC parameter to indicate up to 4 PUCCH resource group (i.e., maxNrofPUCCH-ResourceGroups) per BWP will be introduced based on the latest RAN1 agreements.
Question 4: If your answer to Question 1 is option 2, to design per PUCCH group spatial relation Activation/Deactivation MAC CE, which option do you prefer to update the activated/deactivated spatial relation info for the PUCCH group?
· Alt.1: spatial relation update/indication for single PUCCH resource group [1] [2]
· Alt.2: spatial relation update/indication for multiple PUCCH resource group [3][5]

	Company
	Preferred option
	Comments

	Samsung
	Alt 1
	There is no request of multiple group indication in a MAC CE. It seems that one group which includes multiple PUCCH resources would be enough i.e. multiple transmission of new MAC CE would be used if multiple PUCCH resource group is updated.

	Apple
	Alt 1
	Simultaneous updates for multiple PUCCH resource groups do not occur frequently. 

	Intel
	Alt1
	Although the NW can use one MAC CE to switch beams for both TRPs, it can also do this using two MAC CEs.

	DOCOMO
	Alt.1
	Agree on the above comments

	Nokia, Nokia Shanghai Bell
	Alt.1
	Even if there are multiple PUCCH resource groups, it’s most likely only one would be updated at a time. Hence, it’s easiest to consider one MAC CE per PUCCH resource group.

	Ericsson
	Alt1
	

	Futurewei
	Alt. 1
	It is prudent to start with updating one PUCCH resource group at a time, and not to do optimization for simultaneous activation/deactivation of multiple PUCCH groups unless it occurs often.

	Huawei, HiSilicon
	Alt1
	

	Lenovo&Motorola Mobility
	Alt1
	


Summary: All companies agree to design the group-based PUCCH spatial relation Activation/Deactivation MAC CE with single PUCCH resource group.
[bookmark: _Toc30594146][bookmark: _Toc30594160][bookmark: _Toc30594274][bookmark: _Toc31721893][bookmark: _Toc31721909][bookmark: _Toc31722005][bookmark: _Toc31722058][bookmark: _Toc31722227][bookmark: _Toc32481963][bookmark: _Toc32482175][bookmark: _Toc32482271][bookmark: _Toc32490422][bookmark: _Toc30594147][bookmark: _Toc30594161][bookmark: _Toc30594275][bookmark: _Toc30602585][bookmark: _Toc30609987][bookmark: _Toc30613698][bookmark: _Toc30671019][bookmark: _Toc30671030][bookmark: _Toc30671041][bookmark: _Toc31704106][bookmark: _Toc31704259][bookmark: _Toc32499293]In case the separate PUCCH spatial relation MAC CEs design is agreed, the Group-based PUCCH spatial relation activation/deactivation MAC CE support spatial relation update for single PUCCH resource group.

AP/SP SRS spatial relation and (PUSCH/SRS) pathloss reference RS update MAC CE(s)
In current 38.321, RAN2 have introduced the SP SRS Activation/Deactivation MAC CE to activate and deactivate the configured Semi-persistent SRS resource sets of a Serving Cell. 
[image: ]
Figure 6.1.3.17-1: SP SRS Activation/Deactivation MAC CE
As agreed in RAN1, new MAC CEs regarding to AP-SRS/SP-SRS pathloss RS activation/update as well as AP SRS spatial activation/deactivation should be introduced.
	Working assumption
Pathloss reference RS for AP-SRS/SP-SRS can be activated/updated via a MAC CE.
· A UE can be configured with multiple pathloss RSs by RRC and one of them can be activated/updated via the MAC CE for a SRS resource set.
· Further signaling details are up to RAN2.
· Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.
· Filtered RSRP value for previous pathloss RS will be used before the application time, which is the next slot after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE. 
· This is only applicable for UEs supporting the number of RRC-configurable pathloss RSs larger than 4, and this is only for the case that the activated PL RS by the MAC CE is not tracked.
· UE is only required to track the activated PL RS if the configured PL RSs by RRC is greater than 4.
· It is up to UE whether to update the filtered RSRP value for previous PL RS 3ms after sending ACK for the MAC CE.
· Send an LS to RAN4 asking opinion on this working assumption.

Agreement @RAN1#96bis
The working assumption made in RAN1#96 is confirmed
For UL beam management latency and overhead reduction, support MAC CE based spatial relation update for aperiodic SRS per resource level
· FFS: Whether this is a UE optional feature
FFS: Whether above is applicable regardless of the aperiodic SRS target use

Agreement @ RAN1#97
The supported feature of MAC CE based spatial relation update for aperiodic SRS per resource level is applicable to at least 3 supported usages as codebook-based UL, non-codebook-based UL, beam management.
Agreement @ RAN1#98
The following working assumption is confirmed with modification (in red):
The supported feature of MAC CE based spatial relation update for aperiodic SRS is applicable to the usage of antenna switching per SRS resource level.
· In case of antenna switching, UE does not expect to be configured with different spatial relation within the same set



Based on RAN1’s agreements, rapporteur understands that the new MAC CEs regarding to AP-SRS/SP-SRS pathloss RS activation/update as well as AP SRS spatial activation/deactivation are aiming to achieve the following purposes:
1. SP-SRS Pathloss reference RS activation/update; 
2. AP-SRS Pathloss reference RS activation/update;
3. AP SRS spatial relation activation/update.
Currently, available options given by companies give two different ways to design and combine the above purposes:
Option 1: AP SRS spatial relation activation/update MAC CE+ AP/SP SRS pathloss update MAC CE[3]
· MAC CE#1: introduce one MAC CE for AP SRS spatial activation/update
· MAC CE#2: introduce another MAC CE for AP/SP SRS pathloss activation/update
[bookmark: OLE_LINK1]Option 2: AP SRS spatial relation activation and AP SRS pathloss update MAC CE+ SP SRS pathloss update MAC CE [1]
· MAC CE#1:introduce one MAC CE for both AP SRS spatial relation activation and AP SRS pathloss update,  
· MAC CE#2:introduce another MAC CE for SP pathloss activation/update
Additionally, RAN 1 has agreed the following agreements regarding to PUSCH pathloss reference RS update MAC CEs:
Working assumption@RAN1#98bis
Pathloss reference RS for PUSCH can be activated/updated via a MAC CE
-	The MAC CE message can activate/update the value of PUSCH-PathlossReferenceRS-Id corresponding to sri-PUSCH-PowerControlId.
•	Note(Informative): In TS38.331, the mapping is given by SRI-PUSCH-PowerControl, in which the linkage is between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id.
-	Further signaling details are up to RAN2.
-	Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.
•	Filtered RSRP value for previous pathloss RS will be used before the application time, which is the next slot after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE. 
o	This is only applicable for UEs supporting the number of RRC-configurable pathloss RSs larger than 4, and this is only for the case that the activated PL RS by the MAC CE is not tracked.
o	UE is only required to track the activated PL RS(s) if the configured PL RSs by RRC is greater than 4. 
o	It is up to UE whether to update the filtered RSRP value for previous PL RS 3ms after sending ACK for the MAC CE.
Send an LS to RAN4 asking opinion on this working assumption.

Agreement (RRC impact)@ RAN1#99
On power control for PUSCH, PUCCH, and SRS, the total number of maximum configurable pathloss RSs, in including those supported in Rel-15, by RRC is 64
·Note: Such pathloss reference signals are for configuration purpose only, and UE is still only required to track up to 4 pathloss RSs for any PUSCH, PUCCH, and SRS transmissions. 
o    “Up to 4 pathloss RSs” applies the total number of pathloss RSs for PUSCH, PUCCH, and SRS
In Rel-15, RRC configures the linkage between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id. Furthermore, the pathloss RS for a PUSCH transmission (codebook-based or non-codebook-based) scheduled by DCI format 0_1 is implicitly indicated through the SRI indicated in the scheduling DCI. The UE determines the pathloss RS from the value of PUSCH-pathlossReferenceRS-Id that is mapped to the SRI field in DCI format 0_1. RRC reconfiguration message is required to update the mapping between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id. 

SRI-PUSCH-PowerControl ::=          SEQUENCE {
    sri-PUSCH-PowerControlId            SRI-PUSCH-PowerControlId,
    sri-PUSCH-PathlossReferenceRS-Id    PUSCH-PathlossReferenceRS-Id,
    sri-P0-PUSCH-AlphaSetId             P0-PUSCH-AlphaSetId,
    sri-PUSCH-ClosedLoopIndex           ENUMERATED { i0, i1 }

To reduce the latency caused by RRC reconfiguration message, RAN1 has achieved the above agreements to introduce a new MAC CE to activate/update the value of PUSCH-PathlossReferenceRS-Id corresponding to sri-PUSCH-PowerControlId. It is also agreed in RAN1 that the maxNrofPUSCH-PathlossReferenceRSs is extended to 64 compared to 4 in Rel-15.

The PUSCH pathloss update is related to the change of SRS spatial relation if the usage of the SRS resource set is configured as “codebook-based or non-codebookbased”. In this case, the PUSCH PL will be updated once the corresponding SRS spatial relation is changed, which means the SRS spatial relationship and PUSCH PL can be updated simultaneously through single MAC CE.
Thus option 3 to design the AP/SP SRS spatial relation, SP/AP SRS pathloss activation/update and pathloss reference RS update MAC CE can be given as follows:
Option 3: AP/SP SRS spatial relation activation, PUSCH pathloss update MAC CE and AP/SP SRS pathloss update MAC CE
· MAC CE#1: introduce single MAC CE for AP/SP SRS spatial relation activation, AP/SP SRS pathloss update and PUSCH pathloss update.


Question 5: Given by the description above, which option you prefer to implement the above MAC CEs?
	Company
	Preferred option
	Comments

	Samsung
	Option 1
	First of all, it seems that introducing a new MAC CE for AP SRS spatial relation activation/update is needed regardless of pathloss RS because we only have MAC CE for SP SRS spatial relation activation/update.
For AP/SP-SRS Pathloss reference RS activation/update, we don’t need to differentiate them i.e. SRS resource set ID and SRS resource ID is enough.

	ZTE
	Option 3
	Firstly, since there is no specific reason to use separate spatial relation update MAC CEs for AP/SP SRS correspondingly. Thus R-15 legacy SP SRS spatial relation MAC CE can be reused for AP SRS case, 
Secondly, as rapporteur described above, both the PUSCH pathloss and SRS pathloss update is tightly related to the corresponding SRS spatial relation update in a simultaneous way. Thus additional payload of PUSCH/SRS pathloss updates in legacy MAC CE can save one MAC CE sub-header consumption with one DL transmission.

	Apple
	Option 1
	First, there is no need to differentiate the MAC CE design for AP SRS and SP SRS. 
But the legacy SP SRS spatial relation MAC CE cannot support AP SRS spatial relation update, so a new MAC CE should be introduced to support AP SRS case. 
For pathloss reference RS update, since it can be updated independently from the spatial relation info, it will be more flexible to introduce a separate MAC CE for it.  



	Intel
	Option 1
	Agree with Samsung and Apple’s reasoning.

	DOCOMO
	Option 1
	Agree with Samsung, Apple and Intel.

	Nokia, Nokia Shanghai Bell
	Option 1
	While option 3 may sound attractive from minimizing number of MAC CEs (and hence, LCIDs), the purpose of the MAC CEs matters more than conserving the number of LCIDs. It’s clear that the AP-SRS spatial activation/update has a separate use case from the pathloss update for AP/SP-SRS, so having the use cases separated seems reasonable.

	CATT
	Option 1
	Spatial relation update MAC-CE and pathloss update MAC-CE should be two separate MAC-CEs, given the MAC-CE timing differences. For pathloss update, we see no need to use different MAC-CE for AP and SP-SRS, as is clear from RAN1 agreement. 

	OPPO
	Option 1
	Separate MAC CEs reflect RAN1 agreements more clearly.

	vivo
	Option 1
	We think that the update of the spatial relation and the path-loss reference which are two separate functions should be in two different MAC CEs.

	Qualcomm
	Option 1
	In our view, the SRS spatial relation update and pathloss reference RS update are two different types of configuration for UE. They should be updated independently.

	Ericsson
	No strong preference
	Each would function if designed properly. We should extract the functionality requirement from RAN1 input and then design the signalling that supports it best taking also account RAN2 point of view. Whether same or different MAC CE does not seem to alter RAN1 functionality.

	Futurewei
	Either Option 1 or Option 2
	Option 3 seems to deviate a bit from what was requested by RAN1.

	Huawei, HiSilicon
	Option 2
	Option 3 may lead some issues. SRI in DCI has two separated functionalities; one is to point to CB/NCB SRS resource(s) for precoder determination, the other is to point to PUSCH-PathlossReferenceRS-Id for pathloss determination. The logic behind Option 3 is to update pathloss RS for SRS resources and therefore the pathloss for PUSCH will be updated accordingly, which actually ties precoder and pathloss references together, and this is not aligned with current RAN1 spec implementation. 
Based on RAN1 request, a new MAC CE is needed to update the mapping between PUSCH-PathlossReferenceRS-Id and sri-PUSCH-PowerControlId for PUSCH pathloss RS udpate.
We agree with Samsung that a new MAC CE for AP SRS spatial relation activation/update is needed. Considering that the change of spatial relation (Tx beam in FR2) usually results in the change of pathloss estimation, we think it would be natural to keep them in the same MAC CE.

	Lenovo/Motorola Mobility
	Option 1
	We agree with the comment from Samsung and Apple.



Summary: 10 out of 14 companies support the way in option 1, i.e., one new MAC CE for AP SRS spatial activation/update, and another new MAC CE for AP/SP SRS pathloss activation/update.
[bookmark: _Toc30602586][bookmark: _Toc30609988][bookmark: _Toc30613699][bookmark: _Toc30671020][bookmark: _Toc30671031][bookmark: _Toc30671042][bookmark: _Toc31704107][bookmark: _Toc31704260][bookmark: _Toc31721895][bookmark: _Toc31721911][bookmark: _Toc31722007][bookmark: _Toc31722060][bookmark: _Toc31722229][bookmark: _Toc32481964][bookmark: _Toc32482176][bookmark: _Toc32482272][bookmark: _Toc32490423][bookmark: _Toc32499294]Introduce one new MAC CE for AP SRS spatial relation indication, and another new MAC CE for SRS pathloss reference RS update.


Question 6: If option1 is selected, which alternative do you prefer for AP SRS spatial relation activation/update MAC CE design?
· Alt.1: reuse the legacy SP SRS Activation/Deactivation MAC CE format with a new LCID for AP SRS spatial activation/update;
· Alt.2: design a new MAC CE for SRS spatial relation update for AP SRS with the granularity of SRS resource level[4]. An example is given below:
[image: ]
· Alt.3: other 

	Company
	Preferred option
	Comments

	Samsung
	Alt 2
	Alt 2 has advantage to reduce the signalling overhead.

	Apple
	Alt 1/2
	

	DOCOMO
	Alt.1
	Alt.2 seems that activation is done if the same resource is used for the other set. Why is it required for AP-SRS, but not for SP-SRS? Not only just for reducing the overhead, We’d but also like to understand the motivation of deviating the design from Rel-15 MAC CE.

	Nokia, Nokia Shanghai Bell
	Alt.2
	It seems simplest to design a new MAC CE to cater for the new functionality, which also makes the feature more easily testable and avoids any changes to legacy functionality.

	CATT
	Alt. 1
	Alt. 1, which reuse legacy design, is simplest way to go. Alt. 2 is an optimization. 

	OPPO
	Alt.1
	Legacy SP SRS spatial relation activation/update MAC CE format can be reused. And spatial relation update for aperiodic SRS per resource level can also be supported with Alt.1.

	vivo
	Alt 1
	Re-using the existing MAC CE should be the baseline. Designing a new MAC CE like Atl2 should show sufficient benefits.

	Qualcomm
	Alt 1
	It is simple to reuse the legacy SP SRS activation/deactivation MAC CE and just revise the description on the SP SRS resource set to the AP SPS resource set.

	Ericsson
	Alt2
	Problem with Alt1 is that:
A) It is for activation/deactivation and new MAC CE is suppose to be spatial relation indication as it is for aperiodic resources which are not activated/deactivated
B) It is per SET and if activation field is set to A it will include spatial resource for ALL resources in the set. It is not possible to indicate it per resource
 Thus, it seems it is not even possible to reuse it.

	Futurewei
	Alt 1
	Legacy SP SRS activation/deactivation MAC CE can be used as baseline.

	Huawei, HiSilicon
	Alt 1
	The network may always need to update the spatial relation for multiple SRS resources in a SRS resource set, for example, RAN1 agreement explicitly highlighted that ‘In case of antenna switching, UE does not expect to be configured with different spatial relation within the same set’, therefore Alt 2 may not achieve the goal of saving signalling overhead.

	Lenovo/Motorola Mobility
	Alt 1
	Alt. 1 is a simple method by reusing the existing MAC CE and it should be a baseline.



Summary: 9 out of 12 companies agree to reuse the legacy SP SRS Activation/Deactivation MAC CE format for AP SRS spatial activation/update MAC CE.
[bookmark: _Toc30594153][bookmark: _Toc30594167][bookmark: _Toc30594281][bookmark: _Toc30602587][bookmark: _Toc30609989][bookmark: _Toc30613700][bookmark: _Toc30671021][bookmark: _Toc30671032][bookmark: _Toc30671043][bookmark: _Toc31704108][bookmark: _Toc31704261][bookmark: _Toc31721896][bookmark: _Toc31721912][bookmark: _Toc31722008][bookmark: _Toc31722061][bookmark: _Toc31722230][bookmark: _Toc32481965][bookmark: _Toc32482177][bookmark: _Toc32482273][bookmark: _Toc32490424][bookmark: _Toc32499295]For AP SRS spatial activation/update MAC CE, reuse the R15 SP SRS Activation/Deactivation MAC CE format.

Question 7: If option 2 is selected, do you agree to implement AP SRS spatial relation and pathloss reference RS update MAC CE by extending the legacy SP SRS Activation/Deactivation MAC CE format with additional pathloss reference RS field as following?[1]
[image: ]
	Company
	Answer 
	Comments

	Ericsson
	no
	It is not a good idea to try to extend legacy MAC CEs

	Futurewei
	Yes
	The change is rather straightforward.

	Huawei, HiSilicon
	Yes
	

	
	
	

	
	
	

	
	
	



Summary: we don't need to conclude this question anymore since option 1 is selected.

Question 8: If option 3 is selected, do you agree to implement AP/SP SRS spatial relation, AP/SP SRS pathloss update and PUSCH pathloss reference RS update MAC CE as follows (when the PL bit is set to 0, the PUSCH PathlossReferenceRS-ID fields is omitted, otherwise, the PUSCH PathlossReferenceRS-ID fields is present)?
[image: ]

	Company
	Answer 
	Comments

	ZTE
	Support
	Since one SRS spatial relation maybe related to PUSCH pathloss which is dependent on SRS resources type (non-codebook based, codebook based), thus an indicator is needed for identifying whether the PUSCH pathloss field is carried or not.

	Ericsson
	
	It would be better to group only pathloss indication MAC CEs

	Futurewei
	
	It needs RAN1 input that it’d be beneficial to use a single MAC CE for AP/SP SRS spatial relation activation, PUSCH pathloss update, and AP/SP SRS pathloss update.

	
	
	

	
	
	

	
	
	


Summary: we don't need to conclude this question anymore since option 1 is selected.

Question 9: For SRS pathloss activation/update MAC CE, which option do you agree to implement the MAC CE?
· Option 1: SRS pathloss activation/update for multiple SRS resource sets[3]
· Option 2: SRS pathloss activation/update for single SRS resource set[1]
	Company
	Preferred option
	Comments

	Samsung
	Option 2
	It seems no need to introduce multiple SRS resource sets without the request from RAN1. Below format would be the candidate of this MAC CE:
[image: ]

	ZTE
	Option 2
	[bookmark: OLE_LINK2]Since one SRS spatial relation MAC CE is to update the spatial relation for only ONE SRS set. Correspondingly, it is enough that one pathloss activation/update MAC CE is for one SRS resource set.

	Apple
	Option 2
	Option 2 is simple and sufficient.  

	Intel
	Option 2
	

	DOCOMO
	Option 2
	

	Nokia, Nokia Shanghai Bell
	Option 2
	Same as for PUCCH spatial relation, it’s simplest to always update spatial relation for SRS one set at a time. This keeps the design simple and can still work later on even if multiple SRS sets should be updated (i.e. more than one MAC CE can be sent independently of each other).

	CATT
	Option 2
	This is the most straightforward and simplest approach. Option 1 is an minor optimization of option 1, but adds to much design complexities. 

	OPPO
	Option 2
	Agree with the format proposed by Samsung. While the SUL bit is not required since there is no pathloss RS update in low frequency.

	vivo
	Option 1
	As RAN2 anyway needs to design a new MAC CE, it is better to use a single MAC CE to indicate the pathloss reference for all SRS resource.

	Qualcomm
	Option 1
	The MAC CE can be designed to support multiple SRS resource sets updating with the new pathloss reference RS. The MAC CE can have variable size. Network can have more flexibility to update one or more SRS resource sets and corresponding pathloss reference RS at one time. 

	Ericsson
	Option 2
	

	Futurewei
	Option 2
	It is prudent to start with pathloss activation/update for one SRS set at a time, and not to do (over-)optimization for pathloss activation/deactivation of multiple SRS sets unless it occurs often (based on RAN1 input/request).

	Huawei, HiSilicon
	Option 2
	

	Lenovo/Motorola Mobility
	Option 2
	


Summary: All companies except two agree to implement SRS pathloss reference RS activaton/deactivation MAC CE for single SRS resource set.
[bookmark: _Toc30594282][bookmark: _Toc30602588][bookmark: _Toc30609990][bookmark: _Toc30613701][bookmark: _Toc30671022][bookmark: _Toc30671033][bookmark: _Toc30671044][bookmark: _Toc31704109][bookmark: _Toc31704262][bookmark: _Toc31721897][bookmark: _Toc31721913][bookmark: _Toc31722009][bookmark: _Toc31722062][bookmark: _Toc31722231][bookmark: _Toc32481966][bookmark: _Toc32482178][bookmark: _Toc32482274][bookmark: _Toc32490425][bookmark: _Toc32499296]For SRS Pathloss Reference RS Activation/Deactivation MAC CE, pathloss reference RS update for single SRS resource set is supported.


If option1 or option2 is preferred in Q5, the questions related to PUSCH pathloss reference RS update MAC CE format design are given by following:
According to the contributions submitted, there are in general two options to design the MAC CE for PUSCH pathloss reference RS update, the first one is that the MAC CE only supports single PUSCH pathloss reference RS update for one sri-PUSCH-PowerControlId, and the second way is to update multiple PUSCH pathloss reference RS for each sri-PUSCH-PowerControlId simultaneously.
· Option 1: Provide the list of activated PUSCH-PathLossReferenceIDas an example shown below [1]:
The format proposed in option 1 is exactly like the TCI state activation/deactivation MAC CE: there is a bitmap Ti in which bit Ti corresponds to PUSCH-PathlossReferenceRS-Id = i. When the bit is set to 1, the corresponding PUSCH-PathlossReferenceRS is activated and mapped to a SRI value in the DCI. The SRI value x is associated with the x-th bit set to 1 in the bitmapaiming to design the MAC CE format for single PUSCH pathloss reference RS update for one sri-PUSCH-PowerControlId which is indicated in SRI DCI field. While DCI is dynamically scheduled, and UE may not aware which SRI the pathloss RS activated in the MAC CE maps to. Thus this format may not be workable to update the mapping between PUSCH-PathlossReferenceRS-Id and sri-PUSCH-PowerControlId.
[image: ]
Figure 2.2-1
· Option 2: as an example shown below [ 3]:
For option 2, RAN1 has agreed to increase number of the maximum configurable pathloss RS to 64, which is 6bits, so the format in option 2 with 4bits pathloss RS ID may not work.
[image: ]
Figure 2.2-2

· Option 3: Bitmap-based solution with SRI IDs which are associated with the pathloss RS.
· T is the Pathloss RS id which is associated with SRI ID.
· C1 is the indicator to indicate whether the subsequent SRI ID is provided or not.

Figure 2.2-3
· Option 4: Explicit ID solution with multiple SRI IDs which are associated with the pathloss RS.
· C1 is the indicator to indicate whether the subsequent SRI ID is provided or not.


Based on the description above, the following questions are given:
Question 10: Which option do you prefer to implement the agreement for activation/update of PUSCH pathloss reference ID?
· Option1: the new PUSCH pathloss reference RS update MAC CE can update single mapping between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id.
· Option2: the new PUSCH pathloss reference RS update MAC CE can update multiple mappings between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id; [3]
· Option 3: other the new PUSCH pathloss reference RS update MAC CE can update signle mappings between multiple sri-PUSCH-PowerControlId:s and the associated PUSCH-PathlossReferenceRS-Id;
· Option 4: other
	Company
	Preferred option
	Comments

	Samsung
	Option 3
	We think single mapping is enough but one PUSCH-PathlossReferenceRS-Id can be associated with multiple sri-PUSCH-PowerControlId:s.
The maximum number of mapping between SRI and pathloss RS is 16 i.e. maxNrofSRI-PUSCH-Mappings = 16 and only 4 pathloss RSs can be activated at the same time. See below agreements from RAN1:
·Note: Such pathloss reference signals are for configuration purpose only, and UE is still only required to track up to 4 pathloss RSs for any PUSCH, PUCCH, and SRS transmissions. 
o  “Up to 4 pathloss RSs” applies the total number of pathloss RSs for PUSCH, PUCCH, and SRS
Each pathloss RS can be associated with mutilpe SRI IDs, so it would be reflected to design the MAC CE (e.g. above option 3 and option 4)

	Apple
	Option 1
	RAN1 has no such agreement on 1:M or M:1 mapping, we think single mapping (Option 1) is simple and sufficient. Since

	Intel
	Option 1
	We intend to keep simplicity in the overly complicated topic.

	DOCOMO
	Option 1
	Simple mapping preferred, unless required to do more.

	Nokia, Nokia Shanghai Bell
	Option 1
	Both option 1 and option 3 can work – option 3 is just a combination of option 1 and option 2. 

	CATT
	Option 1
	For simplicity.

	OPPO
	Option 1
	

	vivo
	Option 2
	We think that Option 2 can be updated a little bit to support 64 pathloss RSs.

	Qualcomm
	Option 2
	It is similar to the SRS reference RS update case.

	Ericsson
	
	We need to understand the intented operation. Is DCI selecting the final path loss RS? Is this downselection MAC CE or indication MAC CE?
Internal RAN1 input received: “The RAN1 agreement does not clearly state if the DCI indication should be kept or not. We think it would make a lot of sense to keep the DCI indication, in which case MAC CE should perform downselection among the configured PUSCH-PathlossReferenceRS-Id(s). From this point of view, We think option 1 looks good: it works similarly to the MAC CE that performs subselection among  Aperiodic CSI Trigger States.”


	Futurewei
	Option 1
	Until there is clear need based on RAN1 input/request, activation/update of PUSCH pathloss MAC CE shouldn’t be over-complicated.

	Huawei, HiSilicon
	Option 1/2
	MAC CE as in [1] (as shown in Option 1 here) is not only to update a single mapping. It can be used for update multiple mapping, the details is as follows.
The MAC CE is used to update the linkage between multiple sri-PUSCH-PowerControlId and multiple PUSCH-PathlossReferenceRS-Id. And sri-PUSCH-PowerControlId is used as the codepoint (payload) in the SRI DCI field (TS 38.331). As mentioned in [1], The codepoint to which the PUSCH-PathlossReferenceRS is mapped is determined by its ordinal position among all the PUSCH-PathlossReferenceRS with Ti field set to 1. Since SRI in DCI is up to 2 bits, the maximum number of activated PUSCH-PathlossReferenceRS is suggested to be 4. If there are 4 Ti set to 1, this MAC CE can be used to update 4 mappings.
Therefore, UE obtains SRI codepoint, which means it obtains sri-PUSCH-PowerControlId and then it can find PUSCH-PathlossReferenceRS via the updated linkage indicated in this MAC CE.

	Lenovo/Motorola Mobility
	Option 1
	



Summary: 9 out of 12 companies agree to implement the PUSCH pathloss reference RS update MAC CE with single mapping between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id.
[bookmark: _Toc30602589][bookmark: _Toc30609991][bookmark: _Toc30613702][bookmark: _Toc30671023][bookmark: _Toc30671034][bookmark: _Toc30671045][bookmark: _Toc31704110][bookmark: _Toc31704263][bookmark: _Toc31721898][bookmark: _Toc31721914][bookmark: _Toc31722010][bookmark: _Toc31722063][bookmark: _Toc31722232][bookmark: _Toc32481967][bookmark: _Toc32482179][bookmark: _Toc32482275][bookmark: _Toc32490426][bookmark: _Toc32499297]PUSCH pathloss reference RS update MAC CE with single mapping between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id is supported.

Question 11: If option1 is selected for Question 10, which alternative do you prefer to implement the PUSCH pathloss reference RS update MAC CE?
· Alt.1: indicate the PUSCH-PathlossReferenceRS-Id and sri-PUSCH-PowerControlId in explicit way, as an example shown below:
[image: ]
· Alt.2: indicate the PUSCH-PathlossReferenceRS-Id and multiple sri-PUSCH-PowerControlId:s in explicit way, as an example shown below:
· C1 is the indicator to indicate whether the subsequent SRI ID is provided or not.

· Alt.3: other solution
	Company
	Preferred option
	Comments

	Samsung
	Alt2
	See the comments in Q10.

	Apple
	Alt 1
	Same comment as in Q10. 

	Intel 
	Alt 1
	

	DOCOMO
	Alt.1
	

	Nokia, Nokia Shanghai Bell
	Alt.1 
	Alt.1 is sufficient for option 1. 

	CATT
	Alt.1
	This appears straightforward and sufficient.

	OPPO
	Alt.1
	

	Ericsson
	Alt 2 or Alt3
	Alt1 here is not option 1 in question 10. Here one ID is selected whereas in option one there is bitmap. We should be careful to see the difference between indication and downselection options.

Alt2 or Alt 3 as of a bitmap would be. Bitmap fits better to downselection purposes(and ID for indication purposes)


	Futurewei
	Alt 1
	

	Huawei, HiSilicon
	Alt 3
	MAC CE as in [1] (as shown in Option 1 in Q10) can work.
Please see our answer to Q10.

	Lenovo/Motorola Mobility
	Alt.1
	


Summary: Most companies agree to indicate the PUSCH-PathlossReferenceRS-Id and sri-PUSCH-PowerControlId in explicit way as shown in Alt.1.

[bookmark: _Toc30613703][bookmark: _Toc30671024][bookmark: _Toc30671035][bookmark: _Toc30671046][bookmark: _Toc31704111][bookmark: _Toc31704264][bookmark: _Toc31721899][bookmark: _Toc31721915][bookmark: _Toc31722011][bookmark: _Toc31722064][bookmark: _Toc31722233][bookmark: _Toc32481968][bookmark: _Toc32482180][bookmark: _Toc32482276][bookmark: _Toc32490427][bookmark: _Toc32499298]For PUSCH Pathloss Reference RS activation/deactivation MAC CE, the PUSCH-PathlossReferenceRS-Id and sri-PUSCH-PowerControlId is included explicitly.

Question 12: If option2 is selected for Question 10, which alternative do you prefer to implement the PUSCH pathloss reference RS update MAC CE?
· Alt.1: extend the format in Figure 2.2-2 with 6bit PUSCH-PathlossReferenceRS-Id.
· Alt.2: the MAC CE includes multiple PUSCH-PathlossReferenceRS-Id in ascending order of configured SRI. An example is given below:
[image: ]
· Alt.3: other solution indicate the PUSCH-PathlossReferenceRS-Id and sri-PUSCH-PowerControlId in explicit way. The MAC CE can update one or more mappings.


	Company
	Preferred option
	Comments

	vivo
	Alt1
	

	Qualcomm
	Alt 3
	The new MAC CE can update multiple mappings between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id

	Huawei, HiSilicon
	Alt3
	MAC CE as in [1] (as shown in Option 1 in Q10) can work.
Please see our answer to Q10.

	
	
	

	
	
	

	
	
	



Summary: we don't need to conclude this question anymore since option 1 is selected.

MAC CEs regarding multiple CCs/BWPs
	Agreement
When a set of TCI-state IDs for PDSCH are activated by a MAC CE for a set of CCs/BWPs at least for the same band, where the applicable list of CCs is indicated by RRC signalling, the same set of TCI-state IDs are applied for the all BWPs in the indicated CCs.
· Further signaling details are up to RAN2.
· Whether to support the inter-band CA for this feature will be decided in RAN1#99.
· Whether to indicate the applicable list of bands for the feature of single MAC-CE to activate the same set of PDSCH TCI state IDs for multiple CCs/BWPs is up to capability discussion.
· FFS on the UE capability signaling details
· Note: This at least applies to single TRP case.
· FFS: How many combinations of CCs can be configured by RRC and relevant UE capability

Agreement
When a TCI-state ID is activated for a CORESET by a MAC CE for a set of CCs/BWPs at least for the same band, where the applicable list of CCs is indicated by RRC signalling, the TCI-state ID is applied for the CORESET(s) with the same CORESET ID for all the BWPs in the indicated CCs.
· Further signaling details are up to RAN2.
· Whether to support the inter-band CA for this feature will be decided in RAN1#99.
· Whether to indicate the applicable list of bands for the feature of single MAC-CE to activate the same PDCCH TCI state IDs for multiple CCs/BWPs is up to capability discussion.
· FFS on the UE capability signaling details
· Note: This at least applies to single TRP case.

Agreement
For the purpose of simultaneous TCI state activation 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.
· Send LS to RAN2 to inform above

Agreement
The following working assumption is confirmed with revision in red
(Working assumption #1 @RAN1#98bis) When a Spatial Relation Info is activated for a SP/AP SRS resource by a MAC CE for a set of CCs/BWPs at least for the same band, where the applicable list of CCs is indicated by RRC signalling, the Spatial Relation Info is applied for the SP/AP SRS resource(s) with the same SRS resource ID for all the BWPs in the indicated CCs.
· Further signaling details are up to RAN2.
· Whether to support the inter-band CA for this feature will be decided in RAN1#99.
· Whether to indicate the applicable list of bands for the feature of single MAC-CE to activate the same SRS resource IDs for multiple CCs/BWPs is up to capability discussion.
· FFS on the UE capability signaling details
· Note: This at least applies to single TRP case.
· FFS on the power control details (without RAN2 impact)

Agreement
The following working assumption is confirmed 
Working assumption#2 @RAN1#98bis
[bookmark: _Hlk30426434]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.
· The lists are independent from those for simultaneous TCI state activation


Based on the above agreements from RAN1, rapporteur understands that the main purpose of RAN1 is to reduce the overhead of signalling and latency for beam managements by means of simultaneous updates of the beam by single MAC CE. And the issues can be distinguished as below:
1. simultaneous TCI States Activation/Deactivation for UE-specific PDSCH for multiple CCs/BWPs 
2. simultaneous PDCCH CORESET TCI state IDs Activation/Deactivation for multiple CCs/BWPs
3. simultaneous SP/AP SRS resource Spatial Relation Activation/Deactivation for multiple CCs/BWPs
Similar principle has been applied for the three MAC CEs and three approaches were raised based on companies’ views during online discussion, which are:
a) MAC CE+RRC configuration approach
We introduce a new MAC CE with CC list ID to configure UE to apply the MAC CE for all the CCs in the list. The CC lists are configured by RRC as agreed in RAN1 and up to 2 CC lists will be configured.
b) RRC configuration only approach 
We don't introduce new MAC CE format, the legacy Rel-15 MAC CE format will be reused to update the configuration of all the CCs in the same CC list. The CC lists are configured by RRC as agreed in RAN1 and up to 2 CC lists will be configured.
c) MAC CE change only approach
There is no impact on RRC. We introduce a new MAC CE which contains all CCs info in the CC list.
Question 13: For the three issues mentioned above, do you agree to use a unified approach for all of them?
	Company
	Answer
	Comments

	Samsung
	Yes
	If we strictly apply the RAN1 agreement, two step approach (RRC + MAC CE) is the intention of these features.
Regardless of introducing this enhancement (i.e. simultaneous update) legacy MAC CE operation (i.e. indivisual MAC CE control) should be supported.

	ZTE
	Yes
	Considering only one meeting is left for eMIMO part in Rel-16, we think one unified approach is the best choice from which we can save the discussion time.

	Apple
	Yes
	

	Intel
	Yes
	

	DOCOMO
	Yes
	A single solution applicable to all cases is the best we can do for the remaining meeting in Rel-16.

	Nokia, Nokia Shanghai Bell
	Yes
	Best to stick to a single approach to have any hope of completing the work in Rel-16.

	CATT
	Yes
	Support striving for a simple unified approach.

	OPPO
	Yes 
	We support a unified solution for simplicity.

	vivo
	Yes
	

	Qualcomm
	Yes
	

	Ericsson
	yes
	We should just clarify does this apply to ALL these resources configured in all BWPs of the cells. Should there be an option to update only across some BWPs?

	Futurewei
	Yes
	A unified approach is preferred.

	Huawei, HiSilicon
	Yes (not for AP SRS resource spatial relation activation)
	First, it is good to have a unified solution, but it should be noted that we don't have a legacy MAC CE for AP SRS resource spatial relation activation. A new MAC CE is always needed, as discussed in Section 2.2.
Our understanding is that a) and c) are not aligned with RAN1's intention.

	Lenovo/Motorola Mobility 
	Yes
	



Summary: All companies agree to use a unified approach to design the MAC CEs regarding multiple CCs/BWPs.
[bookmark: _Toc30594154][bookmark: _Toc30594168][bookmark: _Toc30594283][bookmark: _Toc30602590][bookmark: _Toc30609992][bookmark: _Toc30613704][bookmark: _Toc30671025][bookmark: _Toc30671036][bookmark: _Toc30671047][bookmark: _Toc31704112][bookmark: _Toc31704265][bookmark: _Toc31721900][bookmark: _Toc31721916][bookmark: _Toc31722012][bookmark: _Toc31722065][bookmark: _Toc31722234][bookmark: _Toc32481969][bookmark: _Toc32482181][bookmark: _Toc32482277][bookmark: _Toc32490428][bookmark: _Toc32499299]Unified approach is used for designing the MAC CEs regarding multiple CCs/BWPs.

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):

[image: ]
· 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):
[image: ]

	Company
	Preferred option
	Comments

	Samsung
	Option 1
	Either “CC list ID” or “Serving Cell ID + BWP ID” is fine.  In addition, new MAC CE (i.e. new LCID) is prefer.

	ZTE
	Option 2
	Since UE can address the CC lists from the CC indicated by MAC CE, we think the legacy MAC CE is sufficient for UE to apply the TCI or spatial relation change to a whole CC list. Then, the only thing is RRC signaling to configure the CC list

	Apple
	Option 1
	Alt 1 is clearly reflected the RAN1 agreement. 

	Intel
	Option 1
	

	DOCOMO
	Option 1
	In accordance with the RAN1 agreements

	Nokia, Nokia Shanghai Bell
	Option 1
	The exact details of both RRC and MAC still need to be discussed, but it seems something is needed to address to which cells and TRP the MAC CE applies.

	CATT
	Option 2
	No new MAC-CE is needed for cross-CC/BWP activation. Legacy MAC-CE (per CC/BWP) is reused, where all CCs in the CC-list consisting the CC addressed by the legacy MAC-CE uses the same MAC-CE. What we need is only a CC-list configuration in RRC.  

	OPPO
	Option 2
	

	vivo
	Option 2
	It is not very clear to us the reason why new MAC CE is needed. If companies want to introduce new MAC CEs, the clear benefits should be shown. Otherwise the extra complexity in the UE may not be acceptable to us.

	Qualcomm
	Option 1
	[bookmark: _Hlk30424953]The possible issue of option 2 is that UE will be always updated with CC-list according to the indicated CC in MAC CE if network configures the CC-list. The other configurations or scheme may be needed. Then it is unclear the benefit from option 2. Hence, option 1 is much simpler.

	Ericsson
	Option 3
	When the flexibility is in the MAC CE it is possible to accomondate more functionality and the amount of discussion on what exactly needs to be fixed is less. 
Even now, network can send in same MAC segment several MAC CEs simultaneously changing something for several CCs. Depending on resource, signalling change here is from individual resource or resource set in a BWP to (assuming) all resourses /sets I all BWPs(maybe, depending what per CC/BWP actually means) in a group of cells.


	Futurewei
	Option 1
	Option 1 seems to be more aligned with RAN1 progress.
Would Option 2 still allow change to individual CC?

	Huawei, HiSilicon
	Option 2
	We think this is aligned with RAN1's intention and simpler.

	Lenovo&Motorola Mobility
	Option1
	



Summary: 14 companies provided input for this question and 8 companies prefers option 1, 5 companies prefers option 2, 1 company prefers option3 for the corresponding MAC CE design. Rapporteur will draft the TP based on option 1 since it is the majority of the view.
[bookmark: _Toc31704113][bookmark: _Toc31704266][bookmark: _Toc31721901][bookmark: _Toc31721917][bookmark: _Toc31722013][bookmark: _Toc31722066][bookmark: _Toc31722235][bookmark: _Toc32481970][bookmark: _Toc32482182][bookmark: _Toc32482278][bookmark: _Toc32490429][bookmark: _Toc30594155][bookmark: _Toc30594169][bookmark: _Toc30594284][bookmark: _Toc30602591][bookmark: _Toc30609993][bookmark: _Toc30613705][bookmark: _Toc30671026][bookmark: _Toc30671037][bookmark: _Toc30671048][bookmark: _Toc32499300]RAN2 choose the unified approach for designing the MAC CEs regarding multiple CCs/BWPs between option 1 (MAC CE+RRC configuration approach) and option 2 (RRC configuration only approach).

For companies who choose option 2 as a preferred approach, i.e. do not introduce new MAC CE format to enable per CC-list indication, one more question is whether R16 UE is supposed to support MAC CE with granularity of both per CC-list and per CC. Rapporteur’s understanding is that Rel-16 UE may need to support the MAC CE applied for both single CC(R15 function) as well as CC list (R16 function).
Question 15: Do companies agree R16 UE should support MAC CE with granularity of both per CC-list and per CC?
	Company
	Answer 
	Comments

	ZTE
	No
	In our understanding, for R16 UE, if a CC list is configured and the indicated CC in MAC CE is included in this CC list, it means the whole CC list shall apply the change indicated by MAC CE, otherwise, only one CC applies the change indicated by MAC CE.

	CATT
	No
	Same understanding as ZTE.

	OPPO
	Yes 
	Network can send a CC-level MAC CE even the CC list is configured. UE should be able to differentiate the granularity of the corresponding MAC CE. 

	vivo
	No
	Agee with ZTE.

	Futurewei
	Yes
	R15 behaviour should still be supported.

	Huawei, HiSilicon
	Yes
	

	
	
	


Summary: 3 companies think R16 UE should support MAC CE with granularity of both per CC-list and per CC, and antoher 3 companies have different views.
[bookmark: _Toc31704115][bookmark: _Toc31704268][bookmark: _Toc31721903][bookmark: _Toc31721919][bookmark: _Toc31722015][bookmark: _Toc31722068][bookmark: _Toc31722237][bookmark: _Toc32481971][bookmark: _Toc32482183][bookmark: _Toc32482279][bookmark: _Toc32490430][bookmark: _Toc32499301]If RRC configuration only approach is agreed, RAN 2 discuss whether R16 UE should support MAC CE with granularity of both per CC-list and per CC.

Question 16: If the answer to Q15 is yes, then how to enable both per CC-list MAC CE and per CC MAC CE by reusing the legacy MAC CE format, there could be some options listed below:.
· Solution 1: different LCIDs is reserved for differeniating the granularity of the received MAC CE, i.e. either per CC-list or per CC.
· Solution 2: legacy MAC CE is understood as per CC-list MAC CE only if RRC configured CC list
· Solution 3: other
	Company
	Preferred solution
	Comments

	OPPO
	Solution 1 
	Same comments as Q15.

	Futurewei
	Solution 1
	Solution 2 involves RRC reconfiguration if network wants to change from per CC-list MAC CE to per CC MAC CE for a particular CC, which defeats the purpose of R16 enhancement.

	Huawei, HiSilicon
	Solution 1
	

	
	
	

	
	
	

	
	
	


Summary: all companies agree to use different LCIDs for differentiating the granularity of the received MAC CE, i.e. either per CC-list or per CC
[bookmark: _Toc31704116][bookmark: _Toc31704269][bookmark: _Toc31721904][bookmark: _Toc31721920][bookmark: _Toc31722016][bookmark: _Toc31722069][bookmark: _Toc31722238][bookmark: _Toc32481972][bookmark: _Toc32482184][bookmark: _Toc32482280][bookmark: _Toc32490431][bookmark: _Toc32499302]If R16 UE supports MAC CE with granularity of both per CC-list and per CC, separate LCIDs is reserved for differentiating the granularity of the received MAC CE, i.e. either per CC-list or per CC.

Question 17: If the answer to Q13 is no, which option do you prefer for each MAC CE? 
	Company
	Answer
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Question 18: Current RAN 1 agreements for TCI States Activation/Deactivation for UE-specific PDSCH for multiple CCs/BWPs are applied for single TRP case, do companies think that we should also take the multiple TRP case into account? 
	Company
	Answer
	Comments

	Samsung
	No
	

	ZTE
	Yes
	For multiple TRP case, the TCI state Activation/Deactivation MAC CE can also be enhanced in an efficient way as single TRP case. In addition, It seems there is not any technical issues to apply the TCI states Activation/deactivation for UE specific PDSCH for multiple CC/BWPs in multiple TRP case. Maybe we can reuse the same mechanism for multiple TRP case for simplicity.

	Apple
	No
	

	Intel 
	No
	Similar to the answer in Q4, mTRP can use additional MAC CEs in case the activation/deactivation happens on more than on TRP.

	DOCOMO
	No
	Agree with Intel given the limited time. For multiple TRP scenarios, another new MAC CE to be introduced is enough for Rel-16.

	Nokia, Nokia Shanghai Bell
	No
	We shouldn’t do more than is required – premature optimization tends to lead to problems.

	CATT
	No
	It is unclear what the proposal is. We don’t see any related RAN1 agreement in this regard and believe any such discussion should involve RAN1 consensus.  

	OPPO
	No 
	

	vivo
	No
	

	Qualcomm
	No
	Given only one meeting left for RAN2 eMIMO topic in Rel-16, we would like to suggest finishing the MAC CE design on those that RAN1 has clearly requirements.

	Ericsson
	no
	

	Futurewei
	no
	It’d be a premature optimization without RAN1 input/agreement.

	Huawei, HiSilicon
	Yes
	If a unified solution applied, we are supportive to include multiple TRP case.


Summary: Majority companies except two think there is no need to consider mTRP case due to the limited TU in RAN2.
[bookmark: _Toc30594156][bookmark: _Toc30594170][bookmark: _Toc30594285][bookmark: _Toc30602592][bookmark: _Toc30609994][bookmark: _Toc30613706][bookmark: _Toc30671027][bookmark: _Toc30671038][bookmark: _Toc30671049][bookmark: _Toc31704117][bookmark: _Toc31704270][bookmark: _Toc31721905][bookmark: _Toc31721921][bookmark: _Toc31722017][bookmark: _Toc31722070][bookmark: _Toc31722239][bookmark: _Toc32481973][bookmark: _Toc32482185][bookmark: _Toc32482281][bookmark: _Toc32490432][bookmark: _Toc32499303]Multiple TRP case is not considered for MAC CEs regarding multiple CCs/BWPs.











Questions for Phase 2
Regarding to the CC list-based SRS activation/deactivation MAC CE (simultaneous SP/AP SRS resource Spatial Relation Activation/Deactivation for multiple CCs/BWPs), there are some open issues for the MAC CE format design. One example format has been given by Huawei as following [1]:

 
Figure 2.4-1
Based on the answer for Q13&Q14, majority of companies agree to follow “MAC CE+RRC configuration” approach to design the MAC CEs regarding to multiple CCs/BWPs. The next questions are provided based on the principle of “MAC CE+RRC configuration” approach.

Agreement
The following working assumption is confirmed with revision in red
(Working assumption #1 @RAN1#98bis) When a Spatial Relation Info is activated for a SP/AP SRS resource by a MAC CE for a set of CCs/BWPs at least for the same band, where the applicable list of CCs is indicated by RRC signalling, the Spatial Relation Info is applied for the SP/AP SRS resource(s) with the same SRS resource ID for all the BWPs in the indicated CCs.
· Further signaling details are up to RAN2.
· Whether to support the inter-band CA for this feature will be decided in RAN1#99.
· Whether to indicate the applicable list of bands for the feature of single MAC-CE to activate the same SRS resource IDs for multiple CCs/BWPs is up to capability discussion.
· FFS on the UE capability signaling details
· Note: This at least applies to single TRP case.
· FFS on the power control details (without RAN2 impact)

As shown in RAN1 agreements, rapporteur understands that a Spatial Relation Info may be activated for a SP/AP SRS resource by a MAC CE for a set of CCs/BWPs, which means legacy SP SRS activation/deactivation MAC CE format with SRS resource set cannot be reused to design the CC list-based SRS activation/deactivation MAC CE.
Question 19: Based on RAN1 agreements, do companies agree that the CC list-based SRS activation/deactivation MAC CE activate the spatial relation info for single SRS resource?
	Company
	Answer
	Comments

	OPPO
	Yes 
	SRS resource set is not applicable here since the SRS resource set configuration for CCs in same CC list may be different.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Question 20: which option do you prefer to design CC list-based SRS activation/deactivation MAC CE?
· Option 1: the format shown in Figure 2.1-1
· SRS Resource ID: 6 bits, this field indicates the SP/AP SRS Resource ID identified by SRS-ResourceSetId as specified in TS 38.331, which is to be activated or deactivated. 
· C, F, Resource ID, Resource Serving Cell ID, Resource BWP ID are defined as the same as specified in Rel-15 SP SRS Activation/Deactivation MAC CE.
· SUL: This field indicates whether the MAC CE applies to the NUL carrier or SUL carrier configuration. This field is set to 1 to indicate that it applies to the SUL carrier configuration, and it is set to 0 to indicate that it applies to the NUL carrier configuration;
· Option 2: enhanced option 1 with the following changes:
· Replace ”SRS Serving Cell ID” and ” SRS resource’s BWP ID” to ”CC List ID”;
· Remove “C” since “Resource Serving Cell ID” and” Resource BWP ID” are always present.


· Option 3: other format
	Company
	Answer
	Comments

	OPPO
	Option 2
	Option 2 is better aligned with RAN1 agreements and the principle of “MAC CE+RRC configuration” approach.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: since there is no further feedback for CC list-based SRS activation/deactivation MAC CE, the detailed MAC CE format design can be discussed during online.
[bookmark: _Toc32481974][bookmark: _Toc32482186][bookmark: _Toc32482282][bookmark: _Toc32490433][bookmark: _Toc32499304]RAN2 further discuss how to design CC list-based SRS activation/deactivation MAC CE.
Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	RAN2 discuss whether to design single MAC CE or separate MAC CEs for PUCCH resource-based and PUCCH resource group-based spatial relation activation/deactivation.
Proposal 2	In case the single PUCCH spatial relation MAC CE design is agreed, the new MAC CE can be designed to indicate a single spatial relation among up to 64 spatial relations per PUCCH resource, and an additional bit is used to differentiate that whether the MAC CE is PUCCH resource-based or PUCCH resource group-based.
Proposal 3	In case the separate PUCCH spatial relation MAC CEs design is agreed, the Extended PUCCH spatial relation Activation/Deactivation MAC CE indicates the spatial relation info with an explicit spatial relation info index.
Proposal 4	In case the separate PUCCH spatial relation MAC CEs design is agreed, the Group-based PUCCH spatial relation activation/deactivation MAC CE support spatial relation update for single PUCCH resource group.
Proposal 5	Introduce one new MAC CE for AP SRS spatial relation indication, and another new MAC CE for SRS pathloss reference RS update.
Proposal 6	For AP SRS spatial activation/update MAC CE, reuse the R15 SP SRS Activation/Deactivation MAC CE format.
Proposal 7	For SRS Pathloss Reference RS Activation/Deactivation MAC CE, pathloss reference RS update for single SRS resource set is supported.
Proposal 8	PUSCH pathloss reference RS update MAC CE with single mapping between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id is supported.
Proposal 9	For PUSCH Pathloss Reference RS activation/deactivation MAC CE, the PUSCH-PathlossReferenceRS-Id and sri-PUSCH-PowerControlId is included explicitly.
Proposal 10	Unified approach is used for designing the MAC CEs regarding multiple CCs/BWPs.
Proposal 11	RAN2 choose the unified approach for designing the MAC CEs regarding multiple CCs/BWPs between option 1 (MAC CE+RRC configuration approach) and option 2 (RRC configuration only approach).
Proposal 12	If RRC configuration only approach is agreed, RAN 2 discuss whether R16 UE should support MAC CE with granularity of both per CC-list and per CC.
Proposal 13	If R16 UE supports MAC CE with granularity of both per CC-list and per CC, separate LCIDs is reserved for differentiating the granularity of the received MAC CE, i.e. either per CC-list or per CC.
Proposal 14	Multiple TRP case is not considered for MAC CEs regarding multiple CCs/BWPs.
Proposal 15	RAN2 further discuss how to design CC list-based SRS activation/deactivation MAC CE.
[bookmark: _GoBack]

1 [bookmark: _Toc20428333]Draft TP
[bookmark: _Toc20428317]5.18	Handling of MAC CEs
[bookmark: _Toc20428318]5.18.1	General
This clause specifies the requirements upon reception of the following MAC CEs:
-	SP CSI-RS/CSI-IM Resource Set Activation/Deactivation MAC CE;
-	Aperiodic CSI Trigger State Subselection MAC CE;
-	TCI States Activation/Deactivation for UE-specific PDSCH MAC CE;
-	TCI State Indication for UE-specific PDCCH MAC CE;
-	SP CSI reporting on PUCCH Activation/Deactivation MAC CE;
-	SP SRS Activation/Deactivation MAC CE;
-	PUCCH spatial relation Activation/Deactivation MAC CE;
-	SP ZP CSI-RS Resource Set Activation/Deactivation MAC CE;
-	Recommended Bit Rate MAC CE；
-     Extended PUCCH spatial relation Activation/Deactivation MAC CE;
-	Group-based PUCCH spatial relation Activation/Deactivation MAC CE;
-	AP SRS spatial relation Indication MAC CE;
-	SRS Pathloss Reference RS Activation/Deactivation MAC CE;
-	PUSCH Pathloss Reference RS Activation/Deactivation MAC CE;
-	CC list-based TCI States Activation/Deactivation for UE-specific PDSCH MAC CE;
-	CC list-based TCI State Indication for UE-specific PDCCH MAC CE;
-	CC list-based SRS Activation/Deactivation MAC CE.
[bookmark: _Toc20428319]5.18.xx Activation/Deactivation of extended spatial relation of PUCCH resource
The network may activate and deactivate an extended spatial relation for a PUCCH resource of a Serving Cell by sending the Extended PUCCH spatial relation Activation/Deactivation MAC CE described in clause 6.1.3.xx.
The MAC entity shall:
1>	if the MAC entity receives an Extended PUCCH spatial relation Activation/Deactivation MAC CE on a Serving Cell:
2>	indicate to lower layers the information regarding the Extended PUCCH spatial relation Activation/Deactivation MAC CE.
5.18.xx Activation/Deactivation of spatial relation of PUCCH resource group
The network may activate and deactivate a spatial relation for a PUCCH resource group of a Serving Cell by sending the Group-based PUCCH spatial relation Activation/Deactivation MAC CE described in clause 6.1.3.xx.
The MAC entity shall:
1>	if the MAC entity receives a Group-based PUCCH spatial relation Activation/Deactivation MAC CE on a Serving Cell:
2>	indicate to lower layers the information regarding the Group-based PUCCH spatial relation Activation/Deactivation MAC CE.
[bookmark: _Toc20428324]5.18.xx	Indication of spatial relation of Aperiodic SRS
The network may indicate the spatial relation info of an aperiodic SRS resource sets of a Serving Cell by sending the AP SRS spatial relation Indication MAC CE described in clause 6.1.3.xx. 
The MAC entity shall:
1>	if the MAC entity receives an AP SRS spatial relation Indication MAC CE on a Serving Cell:
2>	indicate to lower layers the information regarding the AP SRS spatial relation Indication MAC CE.
5.18.xx	Activation/Deactivation of Pathloss Reference RS of SRS
The network may activate and deactivate a pathloss reference RS for a SRS resource of a Serving Cell by sending the SRS Pathloss Reference RS Activation/Deactivation MAC CE described in clause 6.1.3.xx.
The MAC entity shall:
1>	if the MAC entity receives a SRS Pathloss Reference RS Activation/Deactivation MAC CE on a Serving Cell:
2>	indicate to lower layers the information regarding the SRS Pathloss Reference RS Activation/Deactivation MAC CE.
5.18.xx	Activation/Deactivation of Pathloss Reference RS of PUSCH
The network may activate and deactivate a pathloss reference RS for PUSCH of a Serving Cell by sending the PUSCH Pathloss Reference RS Activation/Deactivation MAC CE described in clause 6.1.3.xx.
The MAC entity shall:
1>	if the MAC entity receives a PUSCH Pathloss Reference RS Activation/Deactivation MAC CE on a Serving Cell:
2>	indicate to lower layers the information regarding the PUSCH Pathloss Reference RS Activation/Deactivation MAC CE.
[bookmark: _Toc20428321]5.18.xx	Activation/Deactivation of UE-specific PDSCH TCI state for a CC list
The network may activate and deactivate the configured TCI states for PDSCH of a CC list by sending the CC list-based TCI States Activation/Deactivation for UE-specific PDSCH MAC CE described in clause 6.1.3.xx. The configured TCI states for PDSCH are initially deactivated upon configuration and after a handover.
The MAC entity shall:
1>	if the MAC entity receives a CC list-based TCI States Activation/Deactivation for UE-specific PDSCH MAC CE on a Serving Cell:
2>	indicate to lower layers the information regarding the CC list-based TCI States Activation/Deactivation for UE-specific PDSCH MAC CE.

[bookmark: _Toc20428322]5.18.xx	Indication of TCI state for UE-specific PDCCH for a CC list
The network may indicate a TCI state for PDCCH reception for a CORESET of a CC list by sending the CC list-based TCI State Indication for UE-specific PDCCH MAC CE described in clause 6.1.3.xx.
The MAC entity shall:
1>	if the MAC entity receives a CC list-based TCI State Indication for UE-specific PDCCH MAC CE on a Serving Cell:
2>	indicate to lower layers the information regarding the CC list-based TCI State Indication for UE-specific PDCCH MAC CE.
5.18.xx	Activation/Deactivation of SRS resource for CC list
The network may activate and deactivate the configured SRS resource of a CC list by sending the CC list-based SRS Activation/Deactivation MAC CE described in clause 6.1.3.xx. The configured SP SRS resource are initially deactivated upon configuration and after a handover.
The MAC entity shall:
1>	if the MAC entity receives a CC list-based SRS Activation/Deactivation MAC CE on a Serving Cell:
2>	indicate to lower layers the information regarding the CC list-based SRS Activation/Deactivation MAC CE.

6.1.3	MAC Control Elements (CEs)
6.1.3.xx	Extended PUCCH spatial relation Activation/Deactivation MAC CE
The Extended 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;
-	Spatial Relation Info ID: This field contains an identifier of the PUCCH Spatial Relation Info ID identified by PUCCH-SpatialRelationInfoId as specified in TS 38.331 [5]. The length of the field is 6 bits;
-	R: Reserved bit, set to 0.


Figure 6.1.3.XX-1: Extended PUCCH spatial relation Activation/Deactivation MAC CE
Editor’s note: this section will be updated based on the progress of Proposal 1, if needed.
6.1.3.xx	Group-based PUCCH spatial relation Activation/Deactivation MAC CE
The Group-based 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 16 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;
-	Group ID: This field contains an identifier of the PUCCH resource group ID identified TBD by as specified in TS 38.331 [5]. The length of the field is 2 bits;
-	Spatial Relation Info ID: This field contains an identifier of the PUCCH Spatial Relation Info ID identified by PUCCH-SpatialRelationInfoId as specified in TS 38.331 [5]. The length of the field is 6 bits;
-	R: Reserved bit, set to 0.


Figure 6.1.3.XX-1: Group-based PUCCH spatial relation Activation/Deactivation MAC CE
Editor’s note: this section will be updated based on the progress of Proposal 1, if needed.
Editor’s note: The corresponding terminology of “Group ID” will be updated here after RRC running CR is endorsed.
6.1.3.xx	AP SRS spatial relation Indication MAC CE
The AP SRS spatial relation Indication MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. It has a variable size with following fields:
-	SRS Resource Set's Cell ID: This field indicates the identity of the Serving Cell, which contains indicated AP SRS Resource Set. If the C field is set to 0, this field also indicates the identity of the Serving Cell which contains all resources indicated by the Resource IDi fields. The length of the field is 5 bits;
-	SRS Resource Set's BWP ID: This field indicates a UL BWP as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9], which contains indicated AP SRS Resource Set. If the C field is set to 0, this field also indicates the identity of the BWP which contains all resources indicated by the Resource IDi fields. The length of the field is 2 bits;
-	C: This field indicates whether the octets containing Resource Serving Cell ID field(s) and Resource BWP ID field(s) are present. If this field is set to 1, the octets containing Resource Serving Cell ID field(s) and Resource BWP ID field(s) are present, otherwise they are not present;
-	SUL: This field indicates whether the MAC CE applies to the NUL carrier or SUL carrier configuration. This field is set to 1 to indicate that it applies to the SUL carrier configuration, and it is set to 0 to indicate that it applies to the NUL carrier configuration;
-	AP SRS Resource Set ID: This field indicates the AP SRS Resource Set ID identified by SRS-ResourceSetId as specified in TS 38.331 [5]. The length of the field is 4 bits;
-	Fi: This field indicates the type of a resource used as a spatial relationship for SRS resource within AP SRS Resource Set indicated with AP SRS Resource Set ID field. F0 refers to the first SRS resource within the resource set, F1 to the second one and so on. The field is set to 1 to indicate NZP CSI-RS resource index is used, and it is set to 0 to indicate either SSB index or SRS resource index is used. The length of the field is 1 bit. This field is only present if MAC CE is used for activation, i.e. the A/D field is set to 1;
-	Resource IDi: This field contains an identifier of the resource used for spatial relationship derivation for SRS resource i. Resource ID0 refers to the first SRS resource within the resource set, Resource ID1 to the second one and so on. If Fi is set to 0, and the first bit of this field is set to 1, the remainder of this field contains SSB-Index as specified in TS 38.331 [5]. If Fi is set to 0, and the first bit of this field is set to 0, the remainder of this field contains SRS-ResourceId as specified in TS 38.331 [5]. The length of the field is 7 bits. 
-	Resource Serving Cell IDi: This field indicates the identity of the Serving Cell on which the resource used for spatial relationship derivation for SRS resource i is located. The length of the field is 5 bits;
-	Resource BWP IDi: This field indicates a UL BWP as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9], on which the resource used for spatial relationship derivation for SRS resource i is located. The length of the field is 2 bits;
-	R: Reserved bit, set to 0.


Figure 6.1.3.XX-1: AP SRS spatial relation Indication MAC CE
6.1.3.xx	SRS Pathloss Reference RS Activation/Deactivation MAC CE
The SRS Pathloss Reference RS 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 with 24 bits:

-	Serving Cell ID: This field indicates the identity of the Serving Cell, which contains activated SRS Resource Set. The length of the field is 5 bits;
-	BWP ID: This field indicates a UL BWP as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9], which contains activated SRS Resource Set. The length of the field is 2 bits;
-	SRS Resource Set ID: This field indicates the SRS Resource Set ID identified by SRS-ResourceSetId as specified in TS 38.331 [5]. The length of the field is 4 bits;
-  Pathloss reference RS ID: This field indicates the SRS Resource Set ID identified by pathlossReferenceRS as specified in TS 38.331 [5]. The length of the field is 6 bits;
-	R: Reserved bit, set to 0.



Figure 6.1.3.XX-1: SRS Pathloss Reference RS Activation/Deactivation MAC CE
6.1.3.xx	PUSCH Pathloss Reference RS Activation/Deactivation MAC CE
The PUSCH Pathloss Reference RS 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 with 24 bits:

-  Serving Cell ID: This field indicates the identity of the Serving Cell, which contains activated/deactivated SRS Resource Set. The length of the field is 5 bits;
-	BWP ID: This field indicates a UL BWP as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9], which contains activated/deactivated SRS Resource Set. The length of the field is 2 bits;
-	SRI ID : This field indicates the SRI PUSCH power control ID identified by sri-PUSCH-PowerControlId as specified in TS 38.331 [5]. The length of the field is 4 bits;
-  PUSCH Pathloss Reference RS ID: Pathloss reference RS ID: This field indicates the PUSCH Pathloss Reference RS ID identified by PUSCH-PathlossReferenceRS-Id as specified in TS 38.331 [5], which is to be activated/deactivated. The length of the field is 6 bits;
-	R: Reserved bit, set to 0.




Figure 6.1.3.xx-1: PUSCH Pathloss Reference RS Activation/Deactivation MAC CE

6.1.3.xx	CC list-based TCI States Activation/Deactivation for UE-specific PDSCH MAC CE
The TCI States Activation/Deactivation for UE-specific PDSCH MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. It has a variable size consisting of following fields:

-	CC list ID: This field indicates the identity of the CC list for which the MAC CE applies. The length of the field is 1 bits;
-	Ti: If there is a TCI state with TCI-StateId i as specified in TS 38.331 [5], this field indicates the activation/deactivation status of the TCI state with TCI-StateId i, otherwise MAC entity shall ignore the Ti field. The Ti field is set to 1 to indicate that the TCI state with TCI-StateId i shall be activated and mapped to the codepoint of the DCI Transmission Configuration Indication field, as specified in TS 38.214 [7]. The Ti field is set to 0 to indicate that the TCI state with TCI-StateId i shall be deactivated and is not mapped to the codepoint of the DCI Transmission Configuration Indication field. The codepoint to which the TCI State is mapped is determined by its ordinal position among all the TCI States with Ti field set to 1, i.e. the first TCI State with Ti field set to 1 shall be mapped to the codepoint value 0, second TCI State with Ti field set to 1 shall be mapped to the codepoint value 1 and so on. The maximum number of activated TCI states is 8;
-	R: Reserved bit, set to 0.


Figure 6.1.3.xx-1: CC list-based TCI States Activation/Deactivation for UE-specific PDSCH MAC CE
Editor’s note: this section will be updated based on the progress of Proposal 11, if needed.

[bookmark: _Toc20428348]6.1.3.xx	CC list-based TCI State Indication for UE-specific PDCCH MAC CE
The CC list-based TCI State Indication for UE-specific PDCCH MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. It has a fixed size of 16 bits with following fields:
-	CC list ID: This field indicates the identity of the CC list for which the MAC CE applies. The length of the field is 1 bits;
-	CORESET ID: This field indicates a Control Resource Set identified with ControlResourceSetId as specified in TS 38.331 [5], for which the TCI State is being indicated. In case the value of the field is 0, the field refers to the Control Resource Set configured by controlResourceSetZero as specified in TS 38.331 [5]. The length of the field is 4 bits;
-	TCI State ID: This field indicates the TCI state identified by TCI-StateId as specified in TS 38.331 [5] applicable to the Control Resource Set identified by CORESET ID field. If the field of CORESET ID is set to 0, this field indicates a TCI-StateId for a TCI state of the first 64 TCI-states configured by tci-States-ToAddModList and tci-States-ToReleaseList in the PDSCH-Config in the active BWP. If the field of CORESET ID is set to the other value than 0, this field indicates a TCI-StateId configured by tci-StatesPDCCH-ToAddList and tci-StatesPDCCH-ToReleaseList in the controlResourceSet identified by the indicated CORESET ID. The length of the field is 7 bits.
-	R: Reserved bit, set to 0.



Figure 6.1.3.xx-1: CC list-based TCI State Indication for UE-specific PDCCH MAC CE
Editor’s note: this section will be updated based on the progress of Proposal 11, if needed.

6.1.3.xx	CC list-based SRS Activation/Deactivation MAC CE
The CC list-based SRS Activation/Deactivation MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. 
Figure 6.1.3.xx-1: CC list-based SRS Activation/Deactivation MAC CE
Editor’s note: The format is TBD after companies inputs for phase 2 questions.

[bookmark: _Toc20428357]6.2.1	MAC subheader for DL-SCH and UL-SCH
The MAC subheader consists of the following fields:
-	LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC CE or padding as described in Tables 6.2.1-1 and 6.2.1-2 for the DL-SCH and UL-SCH respectively. There is one LCID field per MAC subheader. The LCID field size is 6 bits;
-	L: The Length field indicates the length of the corresponding MAC SDU or variable-sized MAC CE in bytes. There is one L field per MAC subheader except for subheaders corresponding to fixed-sized MAC CEs, padding, and MAC SDUs containing UL CCCH. The size of the L field is indicated by the F field;
-	F: The Format field indicates the size of the Length field. There is one F field per MAC subheader except for subheaders corresponding to fixed-sized MAC CEs, padding, and MAC SDUs containing UL CCCH. The size of the F field is 1 bit. The value 0 indicates 8 bits of the Length field. The value 1 indicates 16 bits of the Length field;
-	R: Reserved bit, set to 0.
The MAC subheader is octet aligned.
Table 6.2.1-1 Values of LCID for DL-SCH
	Index
	LCID values

	0
	CCCH

	1–32
	Identity of the logical channel

	33-4638
	Reserved

	39
	Extended PUCCH spatial relation Activation/Deactivation

	40
	Group-based PUCCH spatial relation Activation/Deactivation

	41
	AP SRS spatial relation Indication MAC CE;

	42
	SRS Pathloss Reference RS Activation/Deactivation

	43
	PUSCH Pathloss Reference RS Activation/Deactivation

	44
	CC list-based TCI States Activation/Deactivation for UE-specific PDSCH

	45
	CC list-based TCI State Indication for UE-specific PDCCH

	46
	CC list-based SRS Activation/Deactivation

	47
	Recommended bit rate

	48
	SP ZP CSI-RS Resource Set Activation/Deactivation

	49
	PUCCH spatial relation Activation/Deactivation

	50
	SP SRS Activation/Deactivation 

	51
	SP CSI reporting on PUCCH Activation/Deactivation

	52
	TCI State Indication for UE-specific PDCCH

	53
	TCI States Activation/Deactivation for UE-specific PDSCH

	54
	Aperiodic CSI Trigger State Subselection

	55
	SP CSI-RS/CSI-IM Resource Set Activation/Deactivation

	56
	Duplication Activation/Deactivation

	57
	SCell Activation/Deactivation (four octets)

	58
	SCell Activation/Deactivation (one octet)

	59
	Long DRX Command

	60
	DRX Command

	61
	Timing Advance Command

	62
	UE Contention Resolution Identity

	63
	Padding


Reference
[1]. R2-1914676	MAC CE signaling for multi-beam enhancement	Huawei, HiSilicon	discussion	
[2]. R2-1915248	Reduction of signaling and latency for beam managements	Samsung	discussion 
[3]. R2-1916259	Discussion on eMIMO MAC CE	vivo	discussion	Rel-16	NR_eMIMO-Core
[4]. R2-1914718	PUCCH MAC CE and SRS MAC CE	Ericsson	discussion	Rel-16
[5]. R2-1915158	MAC CE design for eMIMO	OPPO	discussion	Rel-16	NR_eMIMO-Core
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