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Introduction

In this contribution, we will discuss no TX profile issue related to SL CA.
Discussion
In R17, Tx profile is introduced to ensure compatibility for groupcast and broadcast communication between UEs supporting/not-supporting SL DRX functionality. 

Tx profile is configured per service type in NAS layer. Since AS layer determines DRX on/off per DST L2 ID, NAS layer will pass DST L2 ID and all associated service types along with corresponding Tx profile. If no tx profile is associated to DST L2 ID, no Tx profile will be passed to AS layer for this DST L2 ID. In this case, UE assumes no SL DRX for the given destination L2 ID if there is no associated TX profile. 

For sidelink DRX, UE assumes no SL DRX for the given destination L2 ID if there is no associated TX profile.

As far as we know, sidelink carrier aggregation is introduced in R18. To support R16/R17 sidelink UE using only single carrier, Tx profile is introduced to indicated whether corresponding groupcast/broadcast transmission is backwards compatible. If the transmission is backwards compatible, then at least legacy carrier should be used. 
In AS layer, carrier aggregation related operation(i.e. PDCP duplication or carrier (re-)selection) is performed per RB/LCH, per QoS flow’s Tx profile is passed from NAS layer to AS layer. In this case, UE will use legacy carrier for a radio bearer if at least one QoS flow mapped to this RB having Tx profile indicating backwards compatible.

For sidelink CA, NAS layer provide per QoS flow’s Tx profile.

According to SA2’s reply LS[1], it is possible that NAS layer may not provide the Tx profile to AS layer, as shown in following:

	The V2X layer provides the NR eTx Profiles to the AS layer e.g. when providing other information such as the radio frequencies for the PC5 QoS Flow for transmission or V2X service type for reception. When there is no NR eTx Profile available to be mapped for the PC5 QoS Flow for transmission or the V2X service type for reception, the V2X layer does not provide NR eTx Profile to the AS layer.


NAS layer may not provide Tx profile for a QoS flow.

From our perspective, when CA is enabled, if no Tx profile means backward incompatible, UE will perform carrier (re-)selection procedure. According to current specification, the carrier is selected based on LCH priority-CBR threshold. If CBR of legacy carrier is higher than configured threshold, legacy carrier will not be selected. However, no Tx profile does not mean that no R16/17 UE is present, if legacy carrier is not selected, it may cause potential packet loss for R16/17 RX SL UE.
From our view, we think AS layer should use legacy carrier as much as possible when no Tx profile is indicated from upper layer to avoid potential packet loss. According to current specification, if TX profile indicates backward compatible, UE should use at least legacy carrier. Therefore UE should assume backward compatible for the given QoS flow if there is no associated Tx profile.

A UE assumes backward compatible for the given QoS flow if there is no associated TX profile, and adopt the TP in annex.
Sends the LS to SA2 to inform RAN2 agreement on No Tx profile, and adopt the draft LS in Annex.
Conclusion
In this contribution, we have following observations and proposals:
For sidelink DRX, A UE assumes no SL DRX for the given destination L2 ID if there is no associated TX profile.

For sidelink CA, NAS layer provide per QoS flow’s Tx profile.

NAS layer may not provide Tx profile for a QoS flow.

A UE assumes backward compatible for the given QoS flow if there is no associated TX profile, and adopt the TP in annex.
Sends the LS to SA2 to inform RAN2 agreement on No Tx profile, and adopt the draft LS in Annex.
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Sidelink CA

Carrier aggregation (CA) in sidelink is supported for mode 2 and in V2X case only. It applies to both in coverage UEs and out of coverage UEs. Each resource pool (pre)configured for sidelink is associated to a single carrier. A UE using mode 2 resource allocation performs carrier (re)selection and may select one or more carriers used for sidelink.

The carrier(s) that can be used for transmitting data are provided by the V2X layer per QoS flow, and LCP ensures that data from a SLRB is transmitted on a carrier for which all mapped QoS flows are allowed to use the carrier.

For groupcast and broadcast, when the V2X layer provides multiple carriers in QoS flow to carrier mapping information to the AS, TX profile is used to indicate whether the transmission corresponding to the QoS flow is backward compatible or not. When backward compatibility is needed, the TX UE uses only the legacy carrier without PDCP duplication, or uses PDCP duplication with at least the legacy carrier. A UE assumes backward compatible for the given QoS flow if there is no associated TX profile.
For groupcast and broadcast, carrier selection is performed at MAC layer, depending on the CBR of the configured carriers and logical channel priority. In order to avoid frequent switching across different carriers, the UE may keep using a carrier already selected for transmission, if the measured CBR on this carrier is lower than a (pre)configured threshold. For a UE using mode 2 resource allocation, logical channel prioritization is performed for a sidelink resource on a carrier depending on the CBR measured on the carrier and the logical channel priority, as specified in TS 38.321 [6]. For unicast, SL CA related capability is exchanged between the TX UE and RX UE, and the TX UE delivers the carrier configuration to the RX UE in PC5-RRC. For unicast, carrier selection and logical channel prioritization is performed similar to groupcast and broadcast among the carriers delivered in the carrier configuration. SL CA for unicast is not applied until the carrier configuration signalling is complete. Carrier (re)selection may be performed and a new carrier configuration is sent to the RX UE when the TX UE detects carrier failure on a specific carrier, as specified in TS 38.321 [6].

Sidelink packet duplication is supported for sidelink CA and is performed at PDCP layer. For sidelink packet duplication for transmission, a PDCP PDU is duplicated at the PDCP entity. The duplicated PDCP PDUs of the same PDCP entity are submitted to two different RLC entities and associated to two different sidelink logical channels respectively. The duplicated PDCP PDUs of the same PDCP entity are only allowed to be transmitted on different sidelink carriers. For a SL DRB, sidelink packet duplication is either (pre)configured in the bearer configuration if the TX profile indicates backward compatibility is not needed, or is decided by the TX UE if the TX profile indicates backward compatibility is needed. For applicable SL SRBs, whether to use duplication is decided by the TX UE. In unicast, the TX UE sends the duplication configuration to the RX UE in PC5-RRC.

There are specified logical channel identities which apply to the sidelink logical channel used for sidelink packet duplication exclusively as specified in TS 38.321 [6].
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1. Overall Description:

During RAN2#125, RAN2 makes following agreement on tx profile for sidelink CA:

	A UE assumes backward compatible for the given QoS flow if there is no associated TX profile.


2. Actions:

To SA2: RAN2 respectfully requests SA2 to take the above agreements into account in the further work.
3. Dates of Next TSG-RAN WG2 Meetings:

RAN2#126
20th May - 24th May 2022 
Fukuoka , JP
RAN2#127
19th August - 23th August 2022 
Maastricht, NL
