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1 Introduction
RAN1 has agreed to introduce a MAC CE to activate the spatial relation info for a SP/AP SRS resource for a set of CCs/BWPs.

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)

In this contribution, we will discuss the MAC CE design for the CC list-based SRS Activation/Deactivation MAC CE.
2 Discussion  
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: image1.emf]A/D Oct 1

SRS Resource 

Set's BWP ID

R SUL

SRS Resource Set's Cell ID

SP SRS Resource Set 

ID

F

0

Resource ID

0

...

Oct 2

Oct 3

Oct N-M

R C

F

M-1

Resource ID

M-1

R Resource Serving Cell ID

0

Resource 

BWP ID

0

...

R Resource Serving Cell ID

M-1

Resource 

BWP ID

M-1

Oct N-M+1

Oct N


Figure 6.1.3.17-1: SP SRS Activation/Deactivation MAC CE
As shown in RAN1 agreements, we 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.

Furthermore, the legacy MAC CE is only applicable for SP SRS Activation/Deactivation, the new MAC CE is used to activate the spatial relation for SP/AP SRS resource. Thus the legacy SP SRS Activation/Deactivation MAC CE format cannot be reused.
Proposal 1 Introduce a new MAC CE for CC list-based SRS Activation/Deactivation.
To design the new MAC CE to indicate the SRS Activation/Deactivation for all the BWPs in the configured CC list. The CC list ID should be explicit included in the MAC CE to indicate the CC list which the MAC CE applies to.
Proposal 2 CC list ID is explicit indicated in the CC list-based SRS Activation/Deactivation MAC CE.
The legacy MAC CE format carry the SRS resource set ID and the spatial relation info for each SRS resource within the SRS resource set. While as agreed by RAN1, the new MAC CE is applied for all the CCs/BWPs in the configured CC list. It is network implementation to configure the SRS resource set for each CC/BWP, i.e. network may configure different SRS resources of a SRS resource set for different CC/BWP. Then it is more flexible to indicate a single SRS resource ID instead of SRS resource set ID in the new MAC CE.
Proposal 3 CC list-based SRS Activation/Deactivation MAC CE indicates the SRS resource index instead of a SRS resource set.

Proposal 4 CC list-based SRS Activation/Deactivation MAC CE indicates the spatial relation info for the indicated SRS resource.
An example MAC CE format is given below:

-
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; 
-
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 ID: This field indicates the SRS Resource Set ID identified by SRS-ResourceId as specified in TS 38.331 [5], which is to be activated or deactivated. The length of the field is 4 bits;

-
F: This field indicates the type of a resource used as a spatial relationship for SRS resource within SRS Resource Set indicated with SRS Resource Set ID field. 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 ID: This field contains an identifier of the resource used for spatial relationship derivation for SRS. If F 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 F 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 ID: 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 ID: 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.
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Figure 1: CC list-based SRS Activation/Deactivation MAC CE

Proposal 5 RAN2 endorse TP in the Annex regarding CC list-based SRS Activation/Deactivation MAC CE.
Proposal 6 New LCID is reserved for CC list-based SRS Activation/Deactivation MAC CE.
3 Conclusion
Based on the observations, we propose:
Proposal 1
Introduce a new MAC CE for CC list-based SRS Activation/Deactivation.
Proposal 2
CC list ID is explicit indicated in the CC list-based SRS Activation/Deactivation MAC CE.
Proposal 3
CC list-based SRS Activation/Deactivation MAC CE indicates the SRS resource index instead of a SRS resource set.
Proposal 4
CC list-based SRS Activation/Deactivation MAC CE indicates the spatial relation info for the indicated SRS resource.
Proposal 5
RAN2 endorse TP in the Annex regarding CC list-based SRS Activation/Deactivation MAC CE.
Proposal 6
New LCID is reserved for CC list-based SRS Activation/Deactivation MAC CE.


4 Annex-Text proposal
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. It has a fixed size of 24 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; 
-
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 ID: This field indicates the SRS Resource Set ID identified by SRS-ResourceId as specified in TS 38.331 [5], which is to be activated or deactivated. The length of the field is 4 bits;

-
F: This field indicates the type of a resource used as a spatial relationship for SRS resource within SRS Resource Set indicated with SRS Resource Set ID field. 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 ID: This field contains an identifier of the resource used for spatial relationship derivation for SRS. If F 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 F 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 ID: 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 ID: 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.
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Figure 6.1.3.xx-1: CC list-based SRS Activation/Deactivation MAC CE

6.2.1
MAC subheader for DL-SCH and UL-SCH

Table 6.2.1-2 Values of LCID for UL-SCH

	Index
	LCID values

	0
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5])

	1–32
	Identity of the logical channel

	33–50
	Reserved

	51
	 CC list-based SRS Activation/Deactivation MAC CE 

	52
	CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5])

	53
	Recommended bit rate query

	54
	Multiple Entry PHR (four octet Ci)

	55
	Configured Grant Confirmation

	56
	Multiple Entry PHR (one octet Ci)

	57
	Single Entry PHR

	58
	C-RNTI

	59
	Short Truncated BSR

	60
	Long Truncated BSR

	61
	Short BSR

	62
	Long BSR

	63
	Padding


5 Reference

[1] RAN2 Meeting Report;

4/5



SRS Resource ID
F
Resource ID
Oct 1
Oct 2
R
Resource Serving Cell ID
Resource BWP ID
Oct 3
SUL
CC list ID



