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Discussion & Decision 
1. Introduction
In this contribution, we consider the remaining issues for eMIMO which are marked as FFSs in the latest MAC CR [1]. Below Editor’s notes indicate the FFSs for remaining issues for eMIMO in MAC specification.
	5.18.14
Activation/Deactivation of SRS resource for a Serving Cell set

Editor's note: May need further update after the MAC CE format has been determined. FFS further update the naming of CC list after the RRC discussion is stable.
6.1.3.25
Enhanced PUCCH spatial relation Activation/Deactivation MAC CE

Editor's note: Whether to allow multiple PUCCH resources in a MAC CE.

6.1.3.28
PUSCH Pathloss Reference RS Update MAC CE

Editor's note: Whether PUSCH Pathloss Reference RS Update MAC CE has A/D field to deactivate the PUSCH Pathloss Reference RS which is mapped with SRI ID(s).

6.1.3.29
Serving Cell set based SRS Activation/Deactivation MAC CE

Editor's note: The format is TBD after RAN1 reply the LS. If RAN1 reply will say this MAC CE is activated per SRS resource set, we can reuse the single CC MAC CEs.


2. Discussion

2.1
Issue 1: Serving Cell set based SRS Activation/Deactivation MAC CE
RAN2 made FFS for the detail format of Serving Cell set based SRS Activation/Deactivation MAC CE after RAN1 reply on the LS i.e. if RAN1 reply will say this MAC CE is activated per SRS resource set, we can reuse the single CC MAC CEs. 
RAN2 sent LS to ask RAN1 whether the intention of this MAC CE is to activate per SRS resource set or per SRS resource. Further, if per SRS resource, whether RAN1 sees any issues in indicating spatial relation, potentially different, for more than one resource in one MAC CE in order to save overhead.
According to the response from RAN1 [2], RAN1 provide the below answer for above question:
Answer 4. 

RAN1 understands that the intention of the agreement is to support activating the independent spatial relations for SRS resource(s) in an SRS resource set.  Furthermore, RAN1 see no issue in using one MAC CE (to save overhead) to activate/deactivate spatial relations for >1 SRS resources from an SRS resource set.

As RAN1 indicated, the intention of this functionality is activated spatial relataions for SRS resource(s) in an SRS resource set. In addition, it would be better that one MAC CE indicates more than one SRS resources to save overhead because RAN1 response no concern on this structure.
For the detail format of this MAC CE, one more issue is if 1 bit of serving cell set is used or explicit serving cell ID is used to indicate the Serving Cell set in this MAC CE. From our understanding, there are no functional difference between above options and using the explicit serving cell ID has advantage on the extension of the future release e.g. in case when the number of serving cell set is increased.

Proposal 1: Serving Cell set based SRS Activation/Deactivation MAC CE indicates multiple SRS resources with spatial relations.

Proposal 2: Serving Cell set based SRS Activation/Deactivation MAC CE includes serving cell ID and BWP ID which SRS resources are configured instead of including 1-bit indicator for the serving cell set index.
We provide the TP in the Annex in this contribution reflecting above proposals.
2.2
Issue 2: Whether to allow multiple PUCCH resources in an Enhanced PUCCH spatial relation Activation/Deactivation MAC CE
RAN2 made following agreements on RAN2#109-e meeting.
6.
We have only one MAC CE for PUCCH resource-based and PUCCH resource group-based spatial relation activation/deactivation (reverts the agreement in the first conf call). In the same MAC CE it will be possible to indicate multiple PUCCH resources (i.e. variable size MAC CE). Details to be discussed in the MAC CR drafting (if we cannot converge we might also go back to the initial agreement).

Whether to allow multiple PUCCH resource activation/deactivation is optimization problem and it seems there are no concerns on this approach. So, RAN2 can confirm to allow that multiple PUCCH resources can be indicated in a MAC CE.
Proposal 3: RAN2 confirm to allow that multiple PUCCH resources can be indicated in an Enhanced PUCCH spatial relation Activation/Deactivation MAC CE.
2.3
Issue 3: Whether PUSCH Pathloss Reference RS Update MAC CE has A/D field to deactivate the PUSCH Pathloss Reference RS which is mapped with SRI ID(s)
RAN1 agreements regarding to PUSCH pathloss reference RS update MAC CEs are provided in below.
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

Below is the agreed MAC CE format after RAN2#109bis-e meeting i.e. multiple SRI IDs are mapped to the PUSCH pathloss RS
	6.1.3.28
PUSCH Pathloss Reference RS Update MAC CE

The PUSCH Pathloss Reference RS Update MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size and consists of the following fields:
-
Serving Cell ID: This field indicates the identity of the Serving Cell, which contains activated PUSCH Pathloss Reference RS. 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 PUSCH Pathloss Reference RS. The length of the field is 2 bits;

-
PUSCH 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 updated. The length of the field is 6 bits;

-
C: This field indicates the presence of the additional SRI ID in the last octet of this MAC CE. If this field is set to 1, two SRI ID(s) are present in the last octet. Otherwise only one SRI ID (i.e. the first SRI ID) is present in the last octet;
-
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;

-
R: Reserved bit, set to 0.
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Figure 6.1.3.28-1: PUSCH Pathloss Reference RS Update MAC CE

Editor's note: Whether PUSCH Pathloss Reference RS Update MAC CE has A/D field to deactivate the PUSCH Pathloss Reference RS which is mapped with SRI ID(s).


However, UE is only required to track the activated PL RS(s) if the configured PL RSs by RRC is greater than 4 e.g. upto 64. It means RRC configures at most 64 pathloss RSs for PUSCH but UE can only measure 4 activated pathloss RSs which are activated by PUSCH Pathloss Reference RS Activation/Deactivation MAC CE. In addition, multiple SRI IDs can be mapped to the same pathloss RS because the maximum number of SRI ID is 16 and the maximum number of pathloss RSs is 64.
If we don’t introduce the deactivation function for the mapping between PUSCH pathloss reference RS and SRI IDs, UE cannot know which pathloss RS to be measured in cast that the indicated Pathloss RSs by MAC CEs exceed 4.

Proposal 4: Introduce A/D field to deactivate the PUSCH Pathloss Reference RS which is mapped with SRI ID(s) in the PUSCH Pathloss Reference RS Update MAC CE.
3. Conclusion
In this contribution, we propose below proposals:
Proposal 1: Serving Cell set based SRS Activation/Deactivation MAC CE indicates multiple SRS resources with spatial relations.

Proposal 2: Serving Cell set based SRS Activation/Deactivation MAC CE includes serving cell ID and BWP ID which SRS resources are configured instead of including 1-bit indicator for the serving cell set index.
Proposal 3: RAN2 confirm to allow that multiple PUCCH resources can be indicated in an Enhanced PUCCH spatial relation Activation/Deactivation MAC CE.
Proposal 4: Introduce A/D field to deactivate the PUSCH Pathloss Reference RS which is mapped with SRI ID(s) in the PUSCH Pathloss Reference RS Update MAC CE.
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5. Annex

5.18.14
Activation/Deactivation of SRS resource for a Serving Cell set

The network may activate and deactivate configured SRS resources of a set of Serving Cells configured in simultaneousSpatial-UpdatedList1-r16 or simultaneousSpatial-UpdatedList2-r16 by sending the Serving Cell set based SRS Activation/Deactivation MAC CE described in clause 6.1.3.29. The configured SP SRS resources are initially deactivated upon configuration and after a handover.

The MAC entity shall:

1>
if the MAC entity receives a Serving Cell set based SRS Activation/Deactivation MAC CE on a Serving Cell:
2>
indicate to lower layers the information regarding the Serving Cell set based SRS Activation/Deactivation MAC CE.


6.1.3.29
Serving Cell set based SRS Activation/Deactivation MAC CE

The Serving Cell set based SRS Activation/Deactivation MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size and consists of the following fields:
-
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;

- 
SRS Resource’s Cell ID: This field indicates the identity of the Serving Cell, which contains the indicated SP/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. If the indicated Serving Cell is configured as part of a simultaneousSpatial-UpdatedList1-r16 or simultaneousSpatial-UpdatedList2-r16 as specified in TS 38.331 [5], this MAC CE applies to all the Serving Cells configured in the set simultaneousSpatial-UpdatedList1-r16 or simultaneousSpatial-UpdatedList2-r16, respectively;

 -
SRS Resource'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 the indicated AP/SP SRS Resource. 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;

-
SP/AP SRS Resource IDi: This field indicates the SP/AP SRS Resource ID identified by SRS-ResourceId as specified in TS 38.331 [5]. The length of the field is 6 bits;

- 
Fi: This field indicates the type of a resource used as a spatial relationship for SRS resource within SP/AP SRS Resource Set indicated with SP/AP SRS Resource IDi field. F0 refers to the first SRS resource which is indicated SP/AP SRS Resource ID1, 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;
-
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 which is indicated SP/AP SRS Resource ID1, Resource ID1 to the second one and so on. If Fi is set to 0, the first bit of this field is always set to 0. If Fi is set to 0, and the second 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 second 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 8 bits.
-
Resource Serving Cell IDi: This field indicates the identity of the Serving Cell on which the resource used for spatial relationship derivation for SP/AP SRS Resource IDi 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 SP/AP SRS Resource IDi is located. The length of the field is 2 bits;

-
R: Reserved bit, set to 0.
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Figure 6.1.3.29-1: Serving Cell set based SRS Activation/Deactivation MAC CE
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