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Introduction

In this contribution, we will address the following MAC open issues:

MAC：

SL positioning:
For SL resource allocation procedure, whether only meeting the sPBR of LCHs with higher priority before meeting the SL-PRS requirement. And how to derive the TB size based on SL-PRS will be transmitted or not.
Whether SL resource allocation procedure considers the bandwidth and delay budget requirement of SL-PRS.
For Mode 2 SL resource allocation:whether SL resource pool selection should consider the bandwidth requirement of SL-PRS. 
Bandwidth aggregation for positioning:

how to activate/deactivate of SP positioning SRS with bandwidth aggregation and provide our suggestions.
Discussion
SL positioning
For SL resource allocation procedure, whether only meeting the sPBR of LCHs with higher priority before meeting the SL-PRS requirement. And how to derive the TB size based on SL-PRS will be transmitted or not. 
According to current running CR, if UE determines that the SL grant can accommodate all the higher priority SL-SCH data, UE will consider SL-PRS can be transmitted:

	5.22.1.4.1.3
Allocation of sidelink resources
The MAC entity shall for each sidelink grant associated with SL-PRS shared resource pool:

1>
if there is SL-PRS pending for transmission for the selected destination; and

2>
if all the SL-SCH data within logical channel with lower priority value than that of the SL-PRS can be allocated with resources when SL-PRS is transmitted:

3>
determine that the pending SL-PRS can be transmitted in the sidelink grant.

2>
derive the Transport Block Size for a new transmission for SL-SCH according to clause 8.1.3.2 in TS 38.214 [7].


However, it has two issues:

- Issue 1: when UE performs the yellow part above, UE needs to know the TBS size of SL grant assuming SL-PRS is transmitted. However, according to the specification, the derivation of TBS is performed after the yellow part. 

Solution: Derive TBS with SL-PRS transmission before yellow part, and derive TBS without SL-PRS transmission if SL-PRS cannot be transmitted.
- Issue 2: it is ambiguous about “can be allocated with resources”, does it mean all the data should be allocated with resourses? If so, we don't think it is correct. Higher priority LCH should only be allocated with resources satisfying the sPBR requirement. 

Solution: Higher priority LCH should only be allocated with resources satisfying the sPBR requirement.
TP 38.321:
	5.22.1.4.1.3
Allocation of sidelink resources
The MAC entity shall for each sidelink grant associated with SL-PRS shared resource pool:

1>
if there is SL-PRS pending for transmission for the selected destination;
2>
derive Transport Block Size for a new transmission for SL Data assuming SL-PRS can be transmitted in the sidelink grant according to clause 8.1.3.2 in TS 38.214 [7].

2>
if all the logical channels selected have higher priority value than the SL-PRS or
if the sPBR of all the logical channels selected with lower priority value than the SL-PRS can be met based on the derived TB size:

3>
determine that the pending SL-PRS can be transmitted in the sidelink grant.

2>
else:
3> determine that the pending SL-PRS cannot be transmitted in the sidelink grant.
3> derive Transport Block Size for a new transmission for SL Data assuming SL-PRS cannot be transmitted in the sidelink grant according to clause 8.1.3.2 in TS 38.214 [7].












The MAC entity shall for each SCI corresponding to a new transmission:

1>
allocate resources to the logical channels as follows:

2>
logical channels selected in clause 5.22.1.4.1.2 for the SL grant with SBj > 0 are allocated resources in a decreasing priority order. If the sPBR of a logical channel is set to infinity, the MAC entity shall allocate resources for all the data that is available for transmission on the logical channel before meeting the sPBR of the lower priority logical channel(s);

2>
decrement SBj by the total size of MAC SDUs served to logical channel j above;

2>
if any resources remain, all the logical channels selected in clause 5.22.1.4.1.2 are served in a strict decreasing priority order (regardless of the value of SBj) until either the data for that logical channel or the SL grant is exhausted, whichever comes first. Logical channels configured with equal priority should be served equally.




RAN2 to adopt the TP.
Whether SL resource allocation procedure considers the bandwidth and delay budget requirement of SL-PRS.
Once SL grant is received, UE needs to determine whether the SL grant is applicable to the pending SL-PRS transmission. 

The potential criterion are:

- whether the bandwidth meets the SL-PRS requirement;

- whether the remaining delay budget of the SL-PRS can be met.
The above requirement should be indicated from SLPP to MAC when SLPP triggers the SL-PRS transmission.

To determine whether the SL grant is applicable for the transmission of the pending SL-PRS, the following condition is considered(TP is provided in the document):
- whether the bandwidth meets the SL-PRS requirement;

- whether the remaining delay budget of the SL-PRS can be met.

TP:

	5.22.1.4.1.3
Allocation of sidelink resources
The MAC entity shall for each sidelink grant associated with SL-PRS shared resource pool:

1>
if there is SL-PRS pending for transmission for the selected destination; and
1>
if the sidelink grant can meet the remaining delay budget requirement for SL-PRS transmission:

2>
if all the SL-SCH data within logical channel with lower priority value than that of the SL-PRS can be allocated with resources when SL-PRS is transmitted;

3>
if the remaining resources can meet the bandwidth requirement for SL-PRS transmissiion:
4>
determine that the pending SL-PRS can be transmitted in the sidelink grant.

2>
derive the Transport Block Size for a new transmission for SL-SCH according to clause 8.1.3.2 in TS 38.214 [7].




For Mode 2 SL resource allocation:whether SL resource pool selection should consider the bandwidth requirement of SL-PRS. 
For resource allocation mode 2, the SL-PRS bandwidth is the same as the resource pool bandwidth. The network can configure different bandwidth for different resource pool. As a result, UE should check whether the bandwidth of the resource pool can meet the bandwidth requirement of the SL-PRS transmission.

For mode 2 resource allocation, the selected resource pool should meet the bandwidth requirement of SL-PRS.
TP:

	5.22.1.1
SL Grant reception and SCI transmission

...

1>
if the MAC entity has selected to create a selected sidelink grant corresponding to transmissions of multiple MAC PDUs, and SL data is available in a logical channel; or

1>
if the MAC entity has selected to create a selected sidelink grant corresponding to transmission(s) of multiple SL-PRS(s), which have been triggered by the upper layer or by the reception of a SCI from a peer UE:2>
if the MAC entity has not selected a pool of resources allowed for the logical channel or SL-PRS transmission:

3>
if single carrier frequency is configured:

4>
if SL data is available in the logical channel for NR sidelink discovery:

5>
if sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon is configured according to TS 38.331 [5]:
6>
select the sl-DiscTxPoolSelected configured in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon for the transmission of NR sidelink discovery message.

5>
else:

6>
select any pool of resources among the configured pools of resources except for SL-PRS dedicated resource pool, if configured.

4>
else if SL data is available in the logical channel for BRID for A2X communication:

5>
if sl-A2X-Service in sl-TxPoolSelectedNormal configured in sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X indicates brid or bridAndDAA according to TS 38.331 [5]:
6>
select the sl-TxPoolSelectedNormal configured in sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X for the transmission of SL data for A2X communication.

5>
else:

6>
select any pool of resources among the configured pools of resources.

4>
else if SL data is available in the logical channel for DAA for A2X communication:

5>
if sl-A2X-Service in sl-TxPoolSelectedNormal configured in sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X indicates daa or bridAndDAA according to TS 38.331 [5]:

6>
select the sl-TxPoolSelectedNormal configured in sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X for the transmission of SL data for A2X communication.

5>
else:

6>
select any pool of resources among the configured pools of resources.

NOTE 2C:
The MAC entity identifies the logical channel(s) for BRID or DAA based on the QoS information associated to BRID or DAA, i.e. PQI(s), from upper layers.
4>
else if sl-HARQ-FeedbackEnabled is set to enabled for the logical channel:

5>
select any pool of resources configured with PSFCH resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig, sl-BWP-DiscPoolConfigCommon, sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X, if configured or SL-PRS dedicated resource pool, if configured.

4>
else if SL-PRS is pending for transmission:

5>
select any resource pool among the resource pool(s) allowing for SL-PRS transmission and meeting the bandwidth requirement of the SL-PRS transmission.

4>
else:

5>
select any pool of resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig, sl-BWP-DiscPoolConfigCommon, sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X, if configured or SL-PRS dedicated resource pool, if configured.

3>
else (i.e. multiple carrier frequencies are configured):
4>
trigger the TX carrier (re-)selection procedure as specified in clause 5.22.1.11.



Bandwidth aggregation for positioning
RAN2 had agreed that single MAC CE is used to activate/deactivate SRS resource set with bandwidth aggregation. Whether introduce a new MAC CE or reuse the legacy CE needs to be further discussed. The current MAC CE for semi-persistent SRS activation/deactivation is copied as below [3]:
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Figure 1: SP Positioning SRS Activation/Deactivation MAC CE

-
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;

-
R: Reserved bit, set to 0.
According to the RAN1 agreements, when the two aggregated carriers is configured, the single MAC CE should support to activate/deactivate SRS resource set(s) in one of two aggregated carriers and two of two aggregated carriers. When the three aggregated carriers are configured, the single MAC CE should support to activate/deactivate SRS resource set(s) in one of three aggregated carriers, two of three aggregated carriers and three of three aggregated carriers. 
For the two aggregated carriers, the A/D bit and R bit of the legacy MAC CE can be used to activate/deactivate SRS resource set(s). For example, when the A/D bit is set to 1 and R bit is set to 1, the SRS resource set in two aggregated carriers is activated, when the A/D bit is set to 0 and R bit is set to 1, the SRS resource set in two aggregated carriers is deactivated.

For two aggregated carriers, the legacy MAC CE can be reused for activation/deactivation semi-persistent SRS as below:
when the A/D bit is set to 1 and R bit is set to 0, the SRS resource set in one of two aggregated carriers is activated;

when the A/D bit is set to 0 and R bit is set to 0, the SRS resource set in one of two aggregated carriers is deactivated;
when the A/D bit is set to 1 and R bit is set to 1, the SRS resource set in two aggregated carriers is activated;

when the A/D bit is set to 0 and R bit is set to 1, the SRS resource set in two aggregated carriers is deactivated.

For three aggregated carriers, the single MAC CE should support to activate/deactivate SRS resource set(s) in one of three aggregated carriers, two of three aggregated carriers and three of three aggregated carriers. Therefore, the legacy MAC CE is not feasible to reuse it and the new MAC CE is needed.

The new MAC CE is introduced to support of activation/deactivation SRS resource set for three aggregated carriers.
Conclusions  

SL positioning:
RAN2 to adopt the TP for LCP for SL-PRS (TP is provided in the document).
To determine whether the SL grant is applicable for the transmission of the pending SL-PRS, the following condition is considered(TP is provided in the document):
- whether the bandwidth meets the SL-PRS requirement;

- whether the remaining delay budget of the SL-PRS can be met.

For mode 2 resource allocation, the selected resource pool should meet the bandwidth requirement of SL-PRS(TP is provided in the document).
Bandwidth aggregation for positioning:
For two aggregated carriers, the legacy MAC CE can be reused for activation/deactivation semi-persistent SRS as below:
when the A/D bit is set to 1 and R bit is set to 0, the SRS resource set in one of two aggregated carriers is activated;

when the A/D bit is set to 0 and R bit is set to 0, the SRS resource set in one of two aggregated carriers is deactivated;
when the A/D bit is set to 1 and R bit is set to 1, the SRS resource set in two aggregated carriers is activated;

when the A/D bit is set to 0 and R bit is set to 1, the SRS resource set in two aggregated carriers is deactivated.

The new MAC CE is introduced to support of activation/deactivation SRS resource set for three aggregated carriers.
References
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