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Introduction

In this contribution, we will further discuss left issues on control plane. Our point of view are presented. 
Discussion
Carrier configuration determination

There is an EN in current RRC running CR, “Editor's note: It is pending R2 discussion on how for Tx UE to derive the carrier configuration.”. Regarding this EN, we have following two options:

Option1: TX UE sends all allowed carriers to RX UE. The allowed carriers are determined by the NAS, RRC and RB configuration, irrespective of whether MAC layer select the corresponding carrier or not.

Option2: TX UE dynamically update the the carrier list sent to RX UE. The carrier list includes the carriers selected for communication with the RX UE.

Compared with option1, option2 may require TX UE to re-transmit the carrier list upon the carrier selected by MAC layer changes. 

According to following RAN2 agreement, it seems option2 is aligned with current agreement. Since upon carrier failure is detected, TX UE dynamically update the carrier list, which may cause signaling overhead.
	 In TX UE, per carrier “carrier failure” is introduced. If “carrier failure” is declared for a carrier, the carrier should be removed/released. The carrier (re)selection can be triggered. For UC, this carrier can be released via PC5 RRC reconfiguration.


From our view, the motivation of indicating the carrier list used currently to RX UE is to save the energy, RX UE does not need to monitor all carriers. However, since RX UE may have more than one PC5-RRC connections and/or interested GC/BC service. Different services and PC5-RRC connections may use different carriers. Therefore, the benefit of informing carriers current used by TX UE to RX UE for saving the energy is quite limited. 

For TX UE to derive the carrier configuration, following two options can be considered:
Option1: TX UE sends all allowed carriers to RX UE. The allowed carriers are determined by the NAS, RRC and RB configuration, irrespective of whether MAC layer select the corresponding carrier or not.

Option2: TX UE dynamically updates the the carrier list and sends to RX UE. The carrier list only includes the carrier(s) selected for communication with the RX UE currently.

Additionally, for option2, it is only agreed that failure carrier should be removed. However, it is not clear that when this removed carrier can be added again. In other word, RAN2  need to further discuss when the carrier failure can be canceled. 
From our view, following two candidate solutions can be considered for UE to cancel the triggered carrier failure:

Solution1: mimic C-LBT, a timer is started upon carrier failure is triggered, and upon timer expiry, UE cancel the triggered carrier failure.

Solution2: UE cancel the triggered carrier failure when the CBR of the carrier is below a configured threshold.
If option2 in proposal1 is adpoted, RAN2 is suggested to discuss following two options to cancel the triggered carrier failure:
Solution1: mimic C-LBT, a timer is started upon carrier failure is triggered, and upon timer expiry, UE cancel the triggered carrier failure.

Solution2: UE cancel the triggered carrier failure when the CBR of the carrier is below a configured threshold.
Tx profile mapping
According to current draft CR, one EN is that “Editor's note: FFS whether the Tx Profile indication to AS-layer is also per-flow (as for carrier mapping)” .

In R17, Tx profile is also introduced to indicated the compatibility of supporting SL DRX. Due to DRX is enabled or disabled per DST L2 ID, higher layer will pass all Tx profiles associated to same DST L2 ID to AS layer, and as long as one Tx profile is DRX incompatible, UE will not enable DRX transmission and receiving for this DST L2 ID.

And according to latest SA2’s agreed CR, the backward compatibility is also per service type.
	-
the mapping of V2X service types to PC5 RAT(s) (e.g. LTE PC5, NR PC5 or both), and:

-
for LTE PC5, to the corresponding Tx Profiles (see TS 36.300 [9] for further information);

-
for NR PC5, to the corresponding NR Tx Profiles for broadcast and groupcast (see TS 38.300 [11] and TS 38.331 [15] for further information);
NOTE 3:
Configuration related to backward compatibility requirements for V2X service types in the NR Tx Profiles for broadcast and groupcast can be set per geographical area.


When it comes to sidelink CA, due to PDCP duplication is enabled or disabled per RB, then it is reasonable for UE to determine the compatibility of sidelink CA per radio bearer. If the radio bearer is backwards compatible, then UE should select at least legacy carrier for transmission of this radio bearer.

The backward compatibility of sidelink CA is determined per radio bearer.
However, the Tx profile in V2X layer is per service type. According to current NAS and SDAP configuration, different service type can be mapped to same QoS flow, and different QoS flow can be mapped to one radio bearer.

To determine the backward compatibility of radio bearer, UE needs to obtains the backward compatibility of QoS flow first. Then, following two options can be considered:

Opiton1: V2X layer pass all (service type, corresponding Tx profile) associated to one QoS flow to AS layer.

Option2: V2X layer determine the Tx profile of QoS flow according to the mapped service type and corresponding Tx profile, and pass per QoS flow Tx profile to AS layer.
From our view, we think per QoS flow Tx profile is much clearer for AS layer.
V2X layer determines the Tx profile of each QoS flow according to the mapped service type and corresponding Tx profile, and pass Tx profile per QoS flow to AS layer.

Regarding how to determine backward compatibility of radio bearer, since different QoS flows may be mapped to same radio bearer, but carrier selection is per logical channel and MAC layer cannot identify the packets belongs to which carrier. Therefore, as long as any QoS flow mapped to the radio bearer is backward compatible, the whole radio bearer needs to be transmitted at least on legacy carrier.
If at least one QoS flow having Tx profile with value set to backwards compatible is mapped to the radio bearer, UE select at least legacy carrier for transmission for this radio bearer.

SUI initiation
According to last meeting’s RAN2 agreement, per QoS flow frequency mapping is reported to gNB, and corresponding information is included in a new IE, as shown in following:

	SL-TxResourceReq-r16 ::=               SEQUENCE {
    sl-DestinationIdentity-r16             SL-DestinationIdentity-r16,
    sl-CastType-r16                        ENUMERATED {broadcast, groupcast, unicast, spare1},

    sl-RLC-ModeIndicationList-r16          SEQUENCE (SIZE (1.. maxNrofSLRB-r16)) OF SL-RLC-ModeIndication-r16         OPTIONAL,
    sl-QoS-InfoList-r16                    SEQUENCE (SIZE (1..maxNrofSL-QFIsPerDest-r16)) OF SL-QoS-Info-r16          OPTIONAL,

    sl-TypeTxSyncList-r16                  SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-TypeTxSync-r16                OPTIONAL,

    sl-TxInterestedFreqList-r16            SL-TxInterestedFreqList-r16                                                OPTIONAL,

    sl-CapabilityInformationSidelink-r16   OCTET STRING                                                               OPTIONAL
}

SL-TxResourceReq-v1700 ::=             SEQUENCE {

    sl-DRX-InfoFromRxList-r17              SEQUENCE (SIZE (1..maxNrofSL-RxInfoSet-r17)) OF SL-DRX-ConfigUC-SemiStatic-r17   OPTIONAL,

    sl-DRX-Indication-r17                  ENUMERATED {on, off}                                                             OPTIONAL,

    ...,

    [[
    sl-Freq-InfoList-v18xy                  SEQUENCE (SIZE (1..maxNrofSL-QFIsPerDest-r16)) OF SL-Freq-Info-v18xy        OPTIONAL

    ]]
}

SL-Freq-Info-v18xy ::=                  SEQUENCE {

    sl-QoS-FlowIdentity-r18               SL-QoS-FlowIdentity-r16,

    sl-TxInterestedFreqList-v18xy         SL-TxInterestedFreqList-r16                                                 OPTIONAL,

    ...
}




However, it is possible that UE change from a cell with SIB having no sl-FreqInfoListSizeExt to a cell having sl-FreqInfoListSizeExt but corresponding sidelink frequency does not change. In this case, UE should initiate a SUI transmission to indicate or per QoS flow frequency information.

Observation 1: It is possible that UE handovers from a cell with SIB having no sl-FreqInfoListSizeExt to a cell having sl-FreqInfoListSizeExt but corresponding sidelink frequency does not change.
Add SUI initiation condition for SL CA as following:

3>
if the last transmission of the SidelinkUEInformationNR message did not include sl-TxResourceReqList; or if the information carried by the sl-TxResourceReqList has changed since the last transmission of the SidelinkUEInformationNR message; or if the last transmission of the SidelinkUEInformationNR message did not include sl-TxResourceReqList including per QoS flow frequency list.
Conclusion
In this contribution, we have following observations and proposals:

Observation 1: It is possible that UE handovers from a cell with SIB having no sl-FreqInfoListSizeExt to a cell having sl-FreqInfoListSizeExt but corresponding sidelink frequency does not change.
For TX UE to derive the carrier configuration, following two options can be considered:
Option1: TX UE sends all allowed carriers to RX UE. The allowed carriers are determined by the NAS, RRC and RB configuration, irrespective of whether MAC layer select the corresponding carrier or not.

Option2: TX UE dynamically updates the the carrier list and sends to RX UE. The carrier list only includes the carrier(s) selected for communication with the RX UE currently.

If option2 in proposal1 is adopted, RAN2 is suggested to discuss following two options to cancel the triggered carrier failure:
Solution1: mimic C-LBT, a timer is started upon carrier failure is triggered, and upon timer expiry, UE cancel the triggered carrier failure.

Solution2: UE cancel the triggered carrier failure when the CBR of the carrier is below a configured threshold.
The backward compatibility of sidelink CA is determined per radio bearer.
V2X layer determines the Tx profile of each QoS flow according to the mapped service type and corresponding Tx profile, and pass Tx profile per QoS flow to AS layer.

If at least one QoS flow having Tx profile with value set to backwards compatible is mapped to the radio bearer, UE select at least legacy carrier for transmission for this radio bearer.
Add SUI initiation condition for SL CA as following:

3>
if the last transmission of the SidelinkUEInformationNR message did not include sl-TxResourceReqList; or if the information carried by the sl-TxResourceReqList has changed since the last transmission of the SidelinkUEInformationNR message; or if the last transmission of the SidelinkUEInformationNR message did not include sl-TxResourceReqList including per QoS flow frequency list.
