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Introduction

In this contribution, we will discuss some issues in SL LCP procedure for A2X.
Discussion
According to current specification in TS38.321, RRC additionally controls the SL LCP procedure by configuring mapping restrictions for each logical channel as below:
	RRC additionally controls the LCP procedure by configuring mapping restrictions for each logical channel:

-
sl-configuredGrantType1Allowed which sets whether a configured grant Type 1 can be used for sidelink transmission;

-
sl-AllowedCG-List which sets the allowed configured grant(s) for sidelink transmission;

-
sl-HARQ-FeedbackEnabled which sets whether the logical channel is allowed to be multiplexed with logical channel(s) with sl-HARQ-FeedbackEnabled set to enabled or disabled;


And during TS38.331, the IE SL-LogicalChannelConfig is used to configure the sidelink logical channel parameters as below：

	SL-LogicalChannelConfig information element
-- ASN1START

-- TAG-SL-LOGICALCHANNELCONFIG-START

SL-LogicalChannelConfig-r16 ::=            SEQUENCE {

    sl-Priority-r16                            INTEGER (1..8),

    sl-PrioritisedBitRate-r16                  ENUMERATED {kBps0, kBps8, kBps16, kBps32, kBps64, kBps128, kBps256, kBps512,

                                               kBps1024, kBps2048, kBps4096, kBps8192, kBps16384, kBps32768, kBps65536, infinity},

    sl-BucketSizeDuration-r16                  ENUMERATED {ms5, ms10, ms20, ms50, ms100, ms150, ms300, ms500, ms1000,

                                               spare7, spare6, spare5, spare4, spare3,spare2, spare1},

    sl-ConfiguredGrantType1Allowed-r16         ENUMERATED {true}                                                   OPTIONAL,   -- Need R

    sl-HARQ-FeedbackEnabled-r16                ENUMERATED {enabled, disabled }                                     OPTIONAL,   -- Need R

    sl-AllowedCG-List-r16                      SEQUENCE (SIZE (0.. maxNrofCG-SL-1-r16)) OF SL-ConfigIndexCG-r16
                                                                                                                   OPTIONAL,   -- Need R

<omitted>

}

-- TAG-SL-LOGICALCHANNELCONFIG-STOP

-- ASN1STOP

SL-LogicalChannelConfig field descriptions
sl-AllowedCG-List

This restriction applies only when the SL grant is a configured grant. If present, SL MAC SDUs from this logical channel can only be mapped to the indicated configured grant configuration. If the size of the sequence is zero, then SL MAC SDUs from this logical channel cannot be mapped to any configured grant configurations. If the field is not present, SL MAC SDUs from this logical channel can be mapped to any configured grant configurations. If the field sl-ConfiguredGrantType1Allowed is present, only those sidelink configured grant type 1 configurations indicated in this sequence are allowed for use by this sidelink logical channel; otherwise, this sequence shall not include any sidelink configured grant type 1 configuration. Corresponds to "sl-AllowedCG-List" as specified in TS 38.321 [3].
sl-ConfiguredGrantType1Allowed

If present and set to true, or if the capability lcp-RestrictionSidelink as specified in TS 38.306 [26] is not indicated, SL MAC SDUs from this sidelink logical channel can be transmitted on a sidelink configured grant type 1. Otherwise, SL MAC SDUs from this logical channel cannot be transmitted on a sidelink configured grant type 1. Corresponds to 'sl-configuredGrantType1Allowed' in TS 38.321 [3].




In other word, both the sl-configuredGrantType1Allowed and sl-AllowedCG-List has restriction for each sidelink logical channel, so it is natural that the configured grant(s) restriction is also applicable for the A2X communication related sidelink logical channel. However, this restriction of allowed configured grant(s) for A2X communication related sidelink logical channel is missed in current SL LCP procedure.

Observation 1: There are restrictions of allowed configured grant(s) and whether a configured grant Type 1 can be used for sidelink transmission in legacy mechanism. However, these restrictions for A2X communication related sidelink transmission  is missed in current SL LCP procedure.
Proposal 1: Add the restrictions of allowed configured grant(s) and whether a configured grant Type 1 can be used for A2X related sidelink transmission in SL LCP procedure, and adopt the following change in the following TP for TS38.321.

	2>
else if the new transmission is associated to a sidelink grant in sl-TxPoolSelectedNormal configured in sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X:

3>
select a Destination associated with BRID if sl-A2X-Service in sl-TxPoolSelectedNormal indicates brid or bridAndDAA or select a Destination associated with DAA if sl-A2X-Service in sl-TxPoolSelectedNormal indicates daa or bridAndDAA as specified in TS 23.256 [31], and the logical channel with the highest priority, among the logical channels that satisfy all the following conditions for the SL grant associated to the SCI:

4>
SL data for A2X communication is available for transmission; and

4>
SBj > 0, in case there is any logical channel having SBj > 0; and
4>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and

4>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant.


In addition, it is agreed that the UAV uses the dedicated resource pool for A2X service if the A2X dedicated resource pool is configured. Otherwise, the UAV can use the “normal” resource pool for A2X service. Therefore, when the following conditions are met, the UE can only use the A2X dedicated resource pool for A2X service.
	1>
if sl-BWP-DiscPoolConfig, sl-BWP-DiscPoolConfigCommon, sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X is configured according to TS 38.331 [5]; and

1>
if COT sharing information has not been received from lower layers as specified in TS 37.213[18]; and

1>
if the new transmission is not associated to a sidelink grant on SL-PRS dedicated resource pool:


In other word, if the new transmission is not associated to a sidelink grant in sl-TxPoolSelectedNormal configured in sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X, the UE cannot select a Destination associated to A2X communication. However, in current SL LCP procedure, the Destination associated to A2X communication still can be selected.
Observation 2:  In current SL LCP procedure, the Destination associated to A2X communication still can be selected if the new transmission is not associated to a sidelink grant in A2X dedicated resource pool when the UE is configured with A2X dedicated resource pool.
Therefore, the Destination associated to A2X communication should be excluded if the new transmission is not associated to a sidelink grant in A2X dedicated resource pool when the UE is configured with A2X dedicated resource pool.

Proposal 2: exclude the Destination associated to A2X communication if the new transmission is not associated to a sidelink grant in A2X dedicated resource pool when the UE is configured with A2X dedicated resource pool in SL LCP procedure, and adopt the following change in the following TP for TS38.321.

	2>
else:

select a Destination associated to one of unicast, groupcast and broadcast (excluding the Destination(s) associated with NR sidelink discovery as specified in TS 23.304 [26] and A2X communication), that is in the SL Active time for the SL transmission occasion if SL DRX is applied for the destination, and having at least one of the MAC CE and the logical channel and pending SL-PRS transmission(s) with the highest priority, among the logical channels that satisfy all the following conditions and MAC CE(s), if any, and SL-PRS(s), if any for the SL grant associated to the SCI:


Conclusion

In this contribution, we have discussed some issues in SL LCP procedure for A2X, and following observations and proposals are listed:

Observation 1: There are restrictions of allowed configured grant(s) and whether a configured grant Type 1 can be used for sidelink transmission in legacy mechanism. However, these restrictions for A2X communication related sidelink transmission  is missed in current SL LCP procedure.
Proposal 1: Add the restrictions of allowed configured grant(s) and whether a configured grant Type 1 can be used for A2X related sidelink transmission in SL LCP procedure, and adopt the following TP for TS38.321.
Observation 2:  In current SL LCP procedure, the Destination associated to A2X communication still can be selected if the new transmission is not associated to a sidelink grant in A2X dedicated resource pool when the UE is configured with A2X dedicated resource pool.
Proposal 2: exclude the Destination associated to A2X communication if the new transmission is not associated to a sidelink grant in A2X dedicated resource pool when the UE is configured with A2X dedicated resource pool in SL LCP procedure, and adopt the following TP for TS38.321.

TP
	5.22.1.4.1
Logical channel prioritization

5.22.1.4.1.1
General

The sidelink Logical Channel Prioritization procedure is applied whenever a new transmission is performed.

RRC controls the scheduling of sidelink data by signalling for each logical channel:

-
sl-Priority where an increasing priority value indicates a lower priority level;

-
sl-PrioritisedBitRate which sets the sidelink Prioritized Bit Rate (sPBR);

-
sl-BucketSizeDuration which sets the sidelink Bucket Size Duration (sBSD).

RRC additionally controls the LCP procedure by configuring mapping restrictions for each logical channel:

-
sl-configuredGrantType1Allowed which sets whether a configured grant Type 1 can be used for sidelink transmission;

-
sl-AllowedCG-List which sets the allowed configured grant(s) for sidelink transmission;

-
sl-HARQ-FeedbackEnabled which sets whether the logical channel is allowed to be multiplexed with logical channel(s) with sl-HARQ-FeedbackEnabled set to enabled or disabled.
The following UE variable is used for the Logical channel prioritization procedure:

-
SBj which is maintained for each logical channel j.

The MAC entity shall initialize SBj of the logical channel to zero when the logical channel is established.

For each logical channel j, the MAC entity shall:

1>
increment SBj by the product sPBR × T before every instance of the LCP procedure, where T is the time elapsed since SBj was last incremented;

1>
if the value of SBj is greater than the sidelink bucket size (i.e. sPBR × sBSD):

2>
set SBj to the sidelink bucket size.

NOTE:
The exact moment(s) when the UE updates SBj between LCP procedures is up to UE implementation, as long as SBj is up to date at the time when a grant is processed by LCP.

5.22.1.4.1.2
Selection of logical channels and SL-PRS
The MAC entity shall for each SCI corresponding to a new transmission:

1>
if sl-BWP-DiscPoolConfig, sl-BWP-DiscPoolConfigCommon, sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X is configured according to TS 38.331 [5]; and

1>
if COT sharing information has not been received from lower layers as specified in TS 37.213[18]; and

1>
if the new transmission is not associated to a sidelink grant on SL-PRS dedicated resource pool:

2>
if the new transmission is associated to a sidelink grant in sl-DiscTxPoolSelected or sl-DiscTxPoolScheduling configured in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon:

3>
select a Destination associated with NR sidelink discovery as specified in TS 23.304 [26], that is in the SL Active time for the SL transmission occasion if SL DRX is applied for the destination, and among the logical channels that satisfy all the following conditions for the SL grant associated to the SCI:

4>
SL data for NR sidelink discovery is available for transmission; and

4>
SBj > 0, in case there is any logical channel having SBj > 0; and
4>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and

4>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant.

2>
else if the new transmission is associated to a sidelink grant in sl-TxPoolSelectedNormal configured in sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X:

3>
select a Destination associated with BRID if sl-A2X-Service in sl-TxPoolSelectedNormal indicates brid or bridAndDAA or select a Destination associated with DAA if sl-A2X-Service in sl-TxPoolSelectedNormal indicates daa or bridAndDAA as specified in TS 23.256 [31], and the logical channel with the highest priority, among the logical channels that satisfy all the following conditions for the SL grant associated to the SCI:

4>
SL data for A2X communication is available for transmission; and

4>
SBj > 0, in case there is any logical channel having SBj > 0; and
4>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and

4>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant.

2>
else:

3>
select a Destination associated to one of unicast, groupcast and broadcast (excluding the Destination(s) associated with NR sidelink discovery as specified in TS 23.304 [26] and A2X communication), that is in the SL Active time for the SL transmission occasion if SL DRX is applied for the destination, and having at least one of the MAC CE and the logical channel and pending SL-PRS transmission(s) with the highest priority, among the logical channels that satisfy all the following conditions and MAC CE(s), if any, and SL-PRS(s), if any for the SL grant associated to the SCI:

4>
SL data for NR sidelink communication is available for transmission; and

4>
SBj > 0, in case there is any logical channel having SBj > 0; and
4>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and

4>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and

4>
sl-HARQ-FeedbackEnabled is set to disabled, if PSFCH is not configured for the SL grant associated to the SCI.

4>
allowed on the carrier where the SCI is transmitted, if the carrier is configured by upper layers according to TS 38.331 [5] and TS 23.287 [19], if multiple carrier frequencies are configured and if the MAC entity has been configured with Sidelink resource allocation mode 2; and

NOTE 0:
A LCH is allowed in a carrier based on whether this selected carrier is within a subset of frequencies associated with all the PC5 QoS flows allowed to be mapped to this LCH based on RRC configuration.

4>
having a priority whose associated sl-threshCBR-FreqReselection is no lower than the CBR of the carrier when the carrier is (re-)selected in accordance with clause 5.22.1.11, if multiple carrier frequencies are configured and if the MAC entity has been configured with Sidelink resource allocation mode 2.

1>
else:

2>
if COT sharing information has been received from lower layers as specified in TS 37.213[18]:

3>
if resources used for initial transmission for the SL grant associated to the SCI are within the COT duration and MAC entity decides to use shared COT with type-2 LBT:

4>
select a Destination associated to one of unicast, groupcast and broadcast that satisfy the following destination condition and CAPC condition, and having at least one of the MAC CE and the logical channel with the highest priority, among the logical channels that satisfy all the following conditions and the MAC CE(s) that satisfies CAPC and destination requirement, if any, for the SL grant associated to the SCI:

5>
if a Source Layer-1 ID and a Destination Layer-1 ID contained in the COT initiator's SCI or COT sharing information match to the corresponding Destination Layer-1 ID and a Source Layer-1 IDs relating to the transmission from the responding UE and the cast type indicator in the SCI is set to unicast; or if a Destination Layer-1 ID contained in the COT initiator's SCI or COT sharing information matches to a Destination Layer-1 ID relating to the transmission from the responding UE and the cast type indicator in the SCI is set to groupcast or broadcast; and
5>
if a CAPC value of the SL data has an equal or smaller CAPC value than a CAPC value indicated in the COT sharing information; and
5>
SL data is available for transmission; and

5>
SBj > 0, in case there is any logical channel having SBj > 0; and
5>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and

5>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and

5>
sl-HARQ-FeedbackEnabled is set to disabled, if PSFCH is not configured for the SL grant associated to the SCI.
2>
else if sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon is not configured according to TS 38.331 [5]; and

2>
if the new transmission is not associated to a sidelink grant on SL-PRS dedicated resource pool:

3>
select a Destination associated to one of unicast, groupcast and broadcast, that is in the SL Active time for the SL transmission occasion if SL DRX is applied for the destination, and having at least one of the MAC CE and the logical channel and pending SL-PRS transmission(s) with the highest priority, among the logical channels that satisfy all the following conditions and MAC CE(s), if any, and SL-PRS(s), if any, for the SL grant associated to the SCI:

4>
SL data is available for transmission; and

4>
SBj > 0, in case there is any logical channel having SBj > 0; and
4>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and

4>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and

4>
sl-HARQ-FeedbackEnabled is set to disabled, if PSFCH is not configured for the SL grant associated to the SCI; and

4>
allowed on the carrier where the SCI is transmitted, if the carrier is configured by upper layers according to TS 38.331 [5] and TS 23.287 [19], if multiple carrier frequencies are configured and if the MAC entity has been configured with Sidelink resource allocation mode 2; and

4>
having a priority whose associated sl-threshCBR-FreqReselection is no lower than the CBR of the carrier when the carrier is (re-)selected in accordance with clause 5.22.1.11, if multiple carrier frequencies are configured and if the MAC entity has been configured with Sidelink resource allocation mode 2.
<text omitted>


