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1 Introduction

RAN1 has discussed support of UL cross carrier UL spatial information indication and reached following agreements 
· Support uplink cross-carrier beam indication for PUCCH and SRS 

· Add Cell index and BWP information in SpatialRelation configuration

Based on the above agreements, RAN1 sent LS(R1-1805627) to RAN2 to add the below RRC parameters in PUCCH-SpatialRelationInfo and spatialRelationInfo.
	RRC parameter
	Value range
	Description

	cell
	(0..maxNrofServingCells-1)
	ServCellIndex

	bwp-Id
	(0..maxNrofBWPs)
	BWP-Id


In this document, we will discuss the required changes for the case of SP SRS Activation/Deactivation MAC CE to enable cross carrier indication.
2 Discussion
In NR, the description of SP SRS Activation/Deactivation MAC CE can be found in [1] as follow:

---------------------------------------------- FROM 38.321 ------------------------------------------------------
6.1.3.17
SP SRS Activation/Deactivation MAC CE

The SP SRS Activation/Deactivation MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. It has a variable size with following fields:

-
A/D: This field indicates whether the MAC CE is used to activate or deactivate indicated SP SRS resource set. The field is set to "1" to indicate activation, otherwise it indicates deactivation;

-
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 contains BWP-Id, as specified in TS 38.331 [8], of an uplink bandwidth part for which the MAC CE applies. The length of the BWP ID field is 2 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 it applies to the SUL carrier configuration, it is set to "0" to indicate it applies to the NUL carrier configuration;

-
SP SRS Resource Set ID: This field indicates the SP SRS Resource Set ID identified by SRS-ResourceSetId as specified in TS 38.331 [8], which is to be activated or deactivated. 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 SP SRS Resource Set indicated with SP 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, 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. 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", then the remainder of this field contains SSB-Index as specified in TS 38.331 [8], if Fi is set to "0" and the first bit of this field is set to "0" then the remainder this field contains SRS-ResourceId as specified in TS 38.331 [8]. The length of the field is 7 bits. This field is only present if MAC CE is used for activation, i.e. A/D field is set to "1";

-
R: Reserved bit, set to "0".

· 
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Figure 6.1.3.17-1: SP SRS Activation/Deactivation MAC CE

---------------------------------------------- FROM 38.321 ------------------------------------------------------
Based on the RAN1 LS, RAN2 should redefine SP SRS Activation/Deactivation MAC CE format for UE to activate SP SRS resource set and support cross-carrier beam indication. As we know, a SRS resource set contains up to 64 resources. Each SRS resource within resource set can carry a spatial relationship which may belong to cross-carrier, so we think each SRS resource with a spatial relationship should be associated with a Serving Cell ID to indicate which the cell the spatial relations of SRS resource applies and a BWP ID to indicate which the BWP the spatial relations of SRS resource applies.
Proposal 1: The spatial relation of Each SRS resource within resource set should be associated with a Serving Cell ID and a BWP ID.
Based on above analysis, this MAC CE format change is mainly reflected by adding two fields:

· Serving Cell ID for cross-carrier: This field indicates the identity of the Serving Cell for which the spatial relations of SRS resource applies. Serving Cell ID for cross-carrier 0 refers to the first Serving Cell ID for cross-carrier and corresponds to resource ID 0, Serving Cell ID for cross-carrier 1 to the second one and so on. The length of the field is 5 bits. This field is only present if MAC CE is used for activation, i.e. A/D field is set to "1";
· BWP ID for cross-carrier: This field contains BWP-Id, as specified in TS 38.331 [8], of an uplink bandwidth part for which the spatial relations of SRS resource applies. BWP ID for cross-carrier 0 refers to the first BWP ID for cross-carrier and corresponds to resource ID 0, BWP ID for cross-carrier 1 to the second one and so on. The length of the BWP ID field is 2 bits. This field is only present if MAC CE is used for activation, i.e. A/D field is set to "1";

[image: image2.emf]A/D Serving Cell ID BWP ID

R R

R

SUL

SP SRS Resource Set 

ID

F

0

Resource ID

 0

F

N

Resource ID 

N

...

Oct1

Oct2

Oct3

Oct (3+N)

Oct (4+N)

Oct (4+2*N)

R

Serving Cell ID for cross-

carrier 0

BWP ID for 

cross-carrier 

0

R

Serving Cell ID for cross-

carrier N

BWP ID for 

cross-carrier 

N

...


Figure1: SP SRS Activation/Deactivation MAC CE

Proposal 2: Redefine SP SRS Activation/Deactivation MAC CE format (see the Figure 1). 
3 Conclusion

According to RAN1 agreements for UL cross carrier UL spatial information indication, we have the following proposals for redefining the SP SRS Activation/Deactivation MAC CE format:
Proposal 1: The spatial relation of Each SRS resource within resource set should be associated with a Serving Cell ID and a BWP ID.
Proposal 2: Redefine SP SRS Activation/Deactivation MAC CE format as following: 

[image: image3.emf]A/D Serving Cell ID BWP ID

R R

R

SUL

SP SRS Resource Set 

ID

F

0

Resource ID

 0

F

N

Resource ID 

N

...

Oct1

Oct2

Oct3

Oct (3+N)

Oct (4+N)

Oct (4+2*N)

R

Serving Cell ID for cross-

carrier 0

BWP ID for 

cross-carrier 

0

R

Serving Cell ID for cross-

carrier N

BWP ID for 

cross-carrier 

N

...


4 Reference

[1] 3GPP TS 38.321 V15.1.0. 

3GPP


A/D
Serving Cell ID
BWP ID
R
R
R
SUL
SP SRS Resource Set ID
F0
Resource ID 0
FN
Resource ID N
...
Oct1
Oct2
Oct3
Oct (3+N)
Oct (4+N)
Oct (4+2*N)
R
Serving Cell ID for cross-carrier 0
BWP ID for cross-carrier 0
R
Serving Cell ID for cross-carrier N
BWP ID for cross-carrier 
N
...



