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1. Introduction

In the last RAN2#124 meeting, it has been confirmed that Rel-18 Positioning WI is complete from RAN2 perspective. Some remaining issues are still open and can be discussed in maintenance.

RAN2#124 Agreement:
· The question of whether to use a new MAC CE for semi-persistent SRS activation with bandwidth aggregation can be discussed in maintenance.

This contribution aims to present our views on the open issue related to MAC CE design of SP SRSp activation/deactivation for bandwidth aggregation.
2. Discussion
It has been agreed by RAN2 that for activation/deactivation of aggregating SRS across two or three carriers, a single MAC CE is used, but it keeps open on whether to reuse the current MAC CE or design a new MAC CE for activation/deactivation of SP positioning SRS with multiple carrier indications, which should be solved during maintenance phase. To avoid additional work on the new MAC CE design, RAN2 is suggested to reuse the legacy MAC CE as possible to support SP SRSp activation/deactivation for bandwidth aggregation. 
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Figure1. SP SRS activation/deactivation MAC CE 
Considering legacy MAC CE only has 1 reserved bit available, i.e., ‘R’ field as shown in figure1, to activate or deactivate the SP positioning SRS with the single MAC CE, R field may be designed to indicate whether this MAC CE is used for activation/deactivation of the SP-SRSp for bandwidth aggregation or not, for example, in the case of R field replaced by the BA indication field, the field set to 1 indicates that the activation/deactivation MAC CE is used for bandwidth aggregation, otherwise, it is for legacy SP SRSp activation/deactivation without bandwidth aggregation. Since no other fields are available to indicate more information related to aggregated SRS resources, the single MAC CE can only be used to activate or deactivate the aggregated SRS resource sets simultaneously.

Specifically, in the case of ‘R’ field is used for SRS bandwidth aggregation, current fields of positioning SRS resource set ID, positioning SRS resource set’s BWP ID, positioning SRS resource set’s cell ID may indicate any one of the aggregated SRS resource sets and associated BWP ID and cell ID, UE activates or deactivates all SRS resource sets aggregated with the indicated SRS resource sets as configured when it receives the activation/deactivation MAC CE. And the linkage between the aggregated SRS resource sets is determined by UE by the received RRC signaling. For example, in the case of two aggregated carriers, the UE may receive the linked resource sets of the two carriers, e.g. {SRS-PosResourceSetId#1, SRS-PosResourceSetId#2} by RRC signaling. When the BA indication field is set to ‘1’，the field of Positioning SRS Resource Set ID may be set to either SetID#1 or SetID#2, and the field of Positioning SRS Resource Set's Cell ID and Positioning SRS Resource Set's BWP ID may be set to cell ID and BWP ID of either SetID#1 or SetID#2. UE then activates or deactivates the SRS resource sets of the two aggregated carriers when it receives the MAC CE.
To support the SP SRSp activation/deactivation for bandwidth aggregation as described, legacy MAC CE format can be reused and one bandwidth aggregation indication bit is added that replaces the previous ‘R’ field to incorporate the new feature. Details on the required updates of the description for the SP Positioning SRS Activation/Deactivation MAC CE can be found in the draft text proposal part. 
Proposal 1: Legacy MAC CE format is reused for SP SRSp activation/deactivation for bandwidth aggregation, the bandwidth indication bit is added that replaces the previous ‘R’ field. Details refer to the TP shown below.
Text Proposal for TS 38.321
5.18.17
Activation/Deactivation of Semi-Persistent Positioning SRS

The network may activate and deactivate the configured resource sets of Semi-Persistent Positioning SRS of a Serving Cell, or activate and deactivate the configured resource sets of Semi-Persistent Positioning SRS with multiple carriers for bandwidth aggregation by sending the SP Positioning SRS Activation/Deactivation MAC CE described in clause 6.1.3.36. The configured resource sets Semi-Persistent Positioning SRS are initially deactivated upon (re-)configuration by upper layers and after reconfiguration with sync.
The MAC entity shall:

1>
if the MAC entity receives an SP Positioning SRS Activation/Deactivation MAC CE on a Serving Cell:

2>
indicate to lower layers the information regarding the SP Positioning SRS Activation/Deactivation MAC CE.
6.13.36 SP Positioning SRS Activation/Deactivation MAC CE
The SP Positioning 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 with following fields:
-
A/D: This field indicates whether to activate or deactivate indicated SP Positioning SRS resource set. The field is set to 1 to indicate activation, otherwise it indicates deactivation;
-  BA: This field indicates whether the SRS resource sets is for SRS bandwidth aggregation or not. The field is set to 1 to indicate SRS bandwidth aggregation, otherwise it indicates no SRS bandwidth aggregation. In the case of the field indicates SRS bandwidth aggregation, the activation or deactivation are targeted to the indicated SP SRS resource set and all aggregated SP SRS resource sets of the indicated SP SRS resource set;
-
Positioning SRS Resource Set's Cell ID: This field indicates the identity of the Serving Cell, which contains activated/deactivated SP Positioning 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 Spatial Relation for Resource IDi fields, if present. The length of the field is 5 bits;
-
Positioning 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 activated/deactivated SP Positioning 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 Spatial Relation for Resource IDi fields, if present. 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) within the field Spatial Relation for Resource ID i are present, except for Spatial Relation Resource IDi with DL-PRS or SSB. When A/D is set to 1, if this field is set to 1, the octets containing Resource Serving Cell ID field(s) and Resource BWP ID field(s) in the field Spatial Relation for Resource IDi are present, otherwise if this field is set to 0, they are not present. When A/D is set to 0, this field is always set to 0 that 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;

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

-
Spatial Relation for Resource IDi: The field Spatial Relation for Resource IDi is only present if MAC CE is used for activation, i.e. the A/D field is set to 1. M is the total number of Positioning SRS resource(s) configured under the SP Positioning SRS resource set indicated by the field Positioning SRS Resource Set ID. There are 4 types of Spatial Relation for Resource IDi, which is indicated by the F (F0 and F1) field within. The fields within Spatial Relation for Resource IDi are shown in Figures 6.1.3.36-2 to 6.1.3.36-5 for the 4 types of Spatial Relations for Resource IDi;

-
S: This field indicates whether the fields Spatial Relation for Resource IDi for the positioning SRS resource i within the positioning SRS resource set are present. If the field is set to 1, the fields Spatial Relation for Resource IDi are present; otherwise, they are absent;
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Figure 6.1.3.36-1: SP Positioning SRS Activation/Deactivation MAC CE
<end>
3. Conclusion

Proposal 1: Legacy MAC CE format is reused for SP SRSp activation/deactivation for bandwidth aggregation, the bandwidth indication bit is added that replaces the previous ‘R’ field. Details refer to the TP shown below.
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