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1
Introduction

In this contribution, we will discuss carrier set when PDCP duplication is not used, and provide corresponding TP.
2
Discussion
In current TS 38.331 for Rel-18, the allowed carriers for the RLC bearer when PDCP duplication is used is specified in clause 5.8.9.1a.6. However, the allowed carriers for the RLC bearer when PDCP duplication is not used is not specified. In our thinking, even when the PDCP duplication is not used, SL CA can still be applied, to increase sidelink transmission data rate, as in Uu CA operation. 
In case "backwardscompatible" is required and PDCP duplication is not used, only one (legacy) carrier can be used. 
Proposal 1: Add description on the allowed carriers for the RLC bearer when PDCP duplication is not used in TS 38.331, and adopt the corresponding TP1.
Furthermore, currently the upper layer indicates the carrier(s) for PC5-S message sent for unicast link establishment and the carrier(s) for each QoS flow to AS layer. However, what carrier(s) used for PC5-RRC message is unspecified. As it was agreed that PDCP duplication can be used for PC5-RRC message, the carrier(s) for PC5-RRC message should be decided properly in order that they can be correctly handled in SL LCP. In our understanding, in order to obtain the benefit of SL CA for PC5-RRC message, it is advisable to use as many carriers as possible for PC5-RRC message, though the carrier(s) used for PC5-RRC message should not exceed the carrier(s) set indicated by upper layer for all QoS flows which is decided based on the actual service transmission carrier requirements. Therefore, the carrier(s) for PC5-RRC message should be any carrier among the carrier(s) for all QoS flows.

Observation 1:  The carrier(s) for PC5-S message and the carrier(s) for each QoS flow are indicated by upper layer to AS layer.
Observation 2: In order to obtain the benefit of SL CA for PC5-RRC message, it is suggested to use as many carriers as possible for PC5-RRC message.
Observation 3: The carrier(s) used for PC5-RRC message should not exceed the carrier(s) set indicated by upper layer which is decided based on the actual service transmission carrier requirements.
Proposal 2: The carrier(s) for PC5-RRC message should be any carrier among the carrier(s) for all QoS flows.
If proposal 2 is agreed, it is suggested to adopt corresponding TP2 for TS 38.331.

Proposal 3: If proposal 2 is agreed, RAN2 to adopt TP2 for TS 38.331.
3
Conclusion

In this contribution, we discuss the carrier set descripton when PDCP duplication is not used, and provide corresponding proposal:
Proposal 1: Add description on the allowed carriers for the RLC bearer when PDCP duplication is not used in TS 38.331, and adopt the corresponding TP1.

Observation 1:  The carrier(s) for PC5-S message and the carrier(s) for each QoS flow are indicated by upper layer to AS layer.
Observation 2: In order to obtain the benefit of SL CA for PC5-RRC message, it is suggested to use as many carriers as possible for PC5-RRC message.
Observation 3: The carrier(s) used for PC5-RRC message should not exceed the carrier(s) set indicated by upper layer which is decided based on the actual service transmission carrier requirements.
Proposal 2: The carrier(s) for PC5-RRC message should be any carrier among the carrier(s) for all QoS flows.
Proposal 3: If proposal 1 is agreed, RAN2 to adopt TP2 for TS 38.331.
Text Proposal (for TS 38.331 v18.0.0)
TP1
5.8.9.1a.2.2
Sidelink DRB addition/modification operations

For the sidelink DRB, whose sidelink DRB addition conditions are met as in clause 5.8.9.1a.2.1, the UE capable of NR sidelink communication that is configured by upper layers to perform NR sidelink communication shall:

1>
for groupcast and broadcast; or
1>
for unicast, if the sidelink DRB addition was triggered due to the reception of the RRCReconfigurationSidelink message; or

1>
for unicast, after receiving the RRCReconfigurationCompleteSidelink message, if the sidelink DRB addition was triggered due to the configuration received within the sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR or indicated by upper layers:
2>
if an SDAP entity for NR sidelink communication associated with the destination and the cast type of the sidelink DRB does not exist:

3>
establish an SDAP entity for NR sidelink communication as specified in TS 37.324 [24] clause 5.1.1;

2>
(re)configure the SDAP entity in accordance with the sl-SDAP-ConfigPC5 received in the RRCReconfigurationSidelink or sl-SDAP-Config received in sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR, associated with the sidelink DRB;

2>
establish a PDCP entity for NR sidelink communication and configure it in accordance with the sl-PDCP-ConfigPC5 received in the RRCReconfigurationSidelink or sl-PDCP-Config received in sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR, associated with the sidelink DRB;

2>
for a per-hop sidelink DRB (i.e. the UE is not acting as L2 U2U Remote UE):

3>
establish a RLC entity for NR sidelink communication and configure it in accordance with the sl-RLC-ConfigPC5 received in the RRCReconfigurationSidelink or sl-RLC-Config received in sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR, associated with sidelink DRB;

3>
if this procedure was due to the reception of a RRCReconfigurationSidelink message:

4>
configure the MAC entity with a logical channel in accordance with the sl-MAC-LogicalChannelConfigPC5 received in the RRCReconfigurationSidelink associated with the sidelink DRB, and perform the sidelink UE information procedure in clause 5.8.3 for unicast if need;

3>
else if this procedure was due to the reception of a RRCReconfigurationCompleteSidelink message:

4>
configure the MAC entity with a logical channel associated with the sidelink DRB, in accordance with the sl-MAC-LogicalChannelConfig received in the sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR;
3>
else (i.e. for groupcast/broadcast):

4>
configure the MAC entity with a logical channel associated with the sidelink DRB, in accordance with the sl-MAC-LogicalChannelConfig received in the sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR and assign a new LCID to this logical channel.
3>
if the UE is in RRC_CONNECTED:

4>
indicate the allowed carriers for the RLC bearer of the DRB, as indicated in sl-AllowedCarriers, to lower layer;

3>
else:

4>
indicate the allowed carriers for the RLC bearer of the DRB, decided by UE implementation, to lower layer, where the carrier indicated in sl-FreqInfoList is used for the RLC bearer if the SL-TxProfile of at least one associated QoS flow for the sl-ServedRadioBearer indicates backwardscompatible;
2>
for an end-to-end sidelink DRB (i.e. the UE is acting as L2 U2U Remote UE):

3>
if the UE is in RRC_CONNECTED:

4>
associate this end-to-end sidelink DRB with the PC5 RLC channel indicated by sl-EgressRLC-ChannelPC5 included in sl-ConfigDedicatedNR, received from RRCReconfiguration;

3>
else if the UE is in RRC_IDLE or RRC_INACTIVE:

4>
associate this end-to-end sidelink DRB with the PC5 RLC channel derived by per-SLRB QoS profile of this end-to-end sidelink DRB based on the configuration in SIB12;
3>
else if the UE is out of coverage:

4>
associate this end-to-end sidelink DRB with the PC5 RLC channel derived by per-SLRB QoS profile of this end-to-end sidelink DRB based on the configuration in SidelinkPreconfigNR;
NOTE 1:
When a sidelink DRB addition is due to the configuration by RRCReconfigurationSidelink, it is up to UE implementation to select the sidelink DRB configuration as necessary transmitting parameters for the sidelink DRB, from the received sl-ConfigDedicatedNR (if in RRC_CONNECTED), SIB12 (if in RRC_IDLE/INACTIVE), SidelinkPreconfigNR (if out of coverage) with the same RLC mode as the one configured in RRCReconfigurationSidelink.

For the sidelink DRB, whose sidelink DRB modification conditions are met as in clause 5.8.9.1a.2.1, the UE capable of NR sidelink communication that is configured by upper layers to perform NR sidelink communication shall:

1>
for groupcast and broadcast; or
1>
for unicast, if the sidelink DRB modification was triggered due to the reception of the RRCReconfigurationSidelink message; or

1>
for unicast, after receiving the RRCReconfigurationCompleteSidelink message, if the sidelink DRB modification was triggered due to the configuration received within the sl-ConfigDedicatedNR, SIB12 or SidelinkPreconfigNR:

2>
reconfigure the SDAP entity of the sidelink DRB, in accordance with the sl-SDAP-ConfigPC5 received in the RRCReconfigurationSidelink or sl-SDAP-Config received in sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR, if included;

2>
reconfigure the PDCP entity of the sidelink DRB, in accordance with the sl-PDCP-ConfigPC5 received in the RRCReconfigurationSidelink or sl-PDCP-Config received in sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR, if included;

2>
reconfigure the RLC entity of the sidelink DRB, in accordance with the sl-RLC-ConfigPC5 received in the RRCReconfigurationSidelink or sl-RLC-Config received in sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR, if included;

2>
reconfigure the logical channel of the sidelink DRB, in accordance with the sl-MAC-LogicalChannelConfigPC5 received in the RRCReconfigurationSidelink or sl-MAC-LogicalChannelConfig received in sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR, if included.
TP2
5.8.9.1a.4
Sidelink SRB addition

The UE shall:

1>
if transmission of PC5-S message for a specific destination is requested by upper layers for sidelink SRB:

2>
establish PDCP entity, RLC entity and the logical channel of a sidelink SRB for PC5-S message, as specified in clause 9.1.1.4;

1>
if transmission of discovery message for a specific destination is requested by upper layers for sidelink SRB:

2>
establish PDCP entity, RLC entity and the logical channel of a sidelink SRB4 for discovery message, as specified in clause 9.1.1.4;

1>
if a PC5-RRC connection establishment for a specific destination is indicated by upper layers:

2>
establish PDCP entity, RLC entity and the logical channel of a sidelink SRB for PC5-RRC message of the specific destination, as specified in clause 9.1.1.4;

2>
consider the PC5-RRC connection is established for the destination.
3>
if the UE is in RRC_CONNECTED:

4>
indicate the allowed carriers for the RLC bearer of the SRB, as indicated in allowedCarrierFreqSet1, to lower layer;

3>
else:

4>
indicate the allowed carriers for the RLC bearer of the SRB, as any of the carriers associated with all the PC5 QoS flows of corresponding destination, to lower layer.
