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[bookmark: _Ref466049030]Introduction
[bookmark: _Ref458784108][bookmark: _Ref458381469]According to the progress done in RAN2 in the last RAN2#110-e meeting, still some objectives that are present in the NR V2X WID need to be completed. Such issues were also acknowledged during the last RAN#88e plenary.
In this paper, we want to address the issue regarding the sending of the RRC reconfiguration message in case of crossRAT sidelink operation.
[bookmark: _Ref489281230]Discussion
RRC open issues
In the last RAN2#110-e meeting, the crossRAT framework has been addressed in the draft CR in [1] (i.e., for what concern NR Uu controlling LTE sidelink) and in [2] (i.e., for what concern LTE Uu controlling NR sidelink).
According to what had been agreed, in case of the cross RAT sidelink feature, the RRC signalling is not yet completed. From a protocol perspective, what is missing is the sending of the reconfiguration complete message by the UE to the network. Since current UE and network behaviours are unspecified at the moment (i.e., procedural texts and ASN.1 are missing), the handshaking of the sidelink RRC (re)configuration cannot be performed and the cross RAT connectivity (i.e., NR/LTE Uu controlling LTE/NR sidelink) cannot be established.
In case of cross RAT sidelink feature, RRC signalling for acknowledging the sidelink configuration received by the network is missing.
Somebody may argue that this unfinished feature is sidelink specific and does not affect the Uu operations. However, this is not the case. The main issue if we leave this feature unfinished is that there will be unpredicted UE and network behaviours. For instance, since the network will not receive the RRC complete message from the UE (i.e., for the SL operations), it may interpret this as a wrong UE behaviour and thus it may release this UE. Alternatively, the network may continuously send the RRC reconfiguration or wait for an infinite time for a complete message that may never come. The UE, on the other side, may apply the configuration received and establish the sidelink connection without making the network aware of it. Alternatively, the UE may trigger re-establishment and try to restore the RRC connection, but this may lead again to trigger re-establishment, since the signalling (and procedural texts) for the complete message is currently absent. Therefore, both sidelink and Uu connectivity will be affected, even if the Uu connectivity is still ok. 
In case of cross RAT sidelink feature, it is unclear what are the UE and network behaviours regarding the sending of the RRC complete message.
For these reasons, from a protocol perspective the sidelink cross RAT feature is not completed and it does not work.
From a protocol perspective (e.g., RRC), the cross RAT sidelink feature is not completed.
In order to solve the issue mentioned above, there are basically three possible options that can be pursued:
Option 1. Upon receiving an RRC reconfiguration with embedded another RRC reconfiguration with sidelink specific fields, the UE just sends one RRC reconfiguration complete message for acknowledging both Uu and SL related reconfiguration message.
Option 2. Upon receiving an RRC reconfiguration with embedded another RRC reconfiguration with sidelink specific fields, the UE includes an indication to the RRC reconfiguration complete message for acknowledging the SL related reconfiguration message.
Option 3. Upon receiving an RRC reconfiguration with embedded another RRC reconfiguration with sidelink specific fields, the UE sends one RRC reconfiguration complete message (for SL) embedded into another RRC reconfiguration complete message (for Uu).
[bookmark: _Hlk16259064]According to the three options described, Option 3 has the drawback of sending an RRC reconfiguration complete message that belongs to a different RAT. For instance, if a gNB wants to control a LTE SL capable UE, this UE should send an E-UTRA RRCConnectionReconfigurationComplete message to a gNB (RAT is NR). 
In Option 3, the UE would send an RRC message belonging to a RAT (e.g., E-UTRA) that is not the same of that one’s of the network (e.g., NR).
Regarding Option 1 and Option 2, they are both feasible and require less implementation efforts on the UE and network side. However, Option 2 may come handy for the case where the UE is not able to comply with (part of) the sidelink-related RRC reconfiguration received. In such a case, the UE may still send the complete message related to Uu configuration whereas it can easily inform the network that was not able to apply the RRC reconfiguration with sidelink fields. With Option 1 this would not be possible, and we would need other mechanisms to handle this case.
Option 2 may come handy for the case where the UE is not able to comply with (part of) the sidelink-related RRC reconfiguration received. In such a case, the UE may still send the complete message related to Uu configuration whereas it can easily inform the network that was not able to apply the RRC reconfiguration with sidelink fields.
Therefore, we propose:
The UE includes an indication within the RRC reconfiguration complete message for acknowledging the correction/incorrect reception of the sidelink-related RRC reconfiguration.
According to this, if the UE is not able to comply with (part of) the sidelink-related RRC reconfiguration, it does not need to trigger RLF for both Uu and sidelink, but instead it can use the proposed indication in the RRC reconfiguration complete to inform the network that there was a configuration failure only for the sidelink and not for the Uu. Of course, in case the UE is not able to comply with (part of) the Uu-related RRC reconfiguration or with both the Uu and sidelink ones, there is no other alternative for the UE than triggering re-establishment. Thus, we propose:
If the UE is not able to comply with (part of) the sidelink-related RRC reconfiguration, the indication in the RRC reconfiguration complete (according to Proposal 1) is used  to inform the network that there was a configuration failure only for the sidelink and not for the Uu (i.e., no RRC re-establishment is triggered).
If the UE is not able to comply with (part of) the Uu-related RRC reconfiguration or with both the Uu- and sidelink-related RRC reconfiguration, the UE triggers RRC re-establishment.
RAN2 to agree on the CR in [3] and [4].
[bookmark: _Toc458380516][bookmark: _Toc458380524]Conclusion
[bookmark: _In-sequence_SDU_delivery][bookmark: _Hlk16703546]Based on the discussion in section 2 we observe the following:
1. In case of cross RAT sidelink feature, RRC signalling for acknowledging the sidelink configuration received by the network is missing.
In case of cross RAT sidelink feature, it is unclear what are the UE and network behaviours regarding the sending of the RRC complete message.
From a protocol perspective (e.g., RRC), the cross RAT sidelink feature is not completed.
In Option 3, the UE would send an RRC message belonging to a RAT (e.g., E-UTRA) that is not the same of that one’s of the network (e.g., NR).
Option 2 may come handy for the case where the UE is not able to comply with (part of) the sidelink-related RRC reconfiguration received. In such a case, the UE may still send the complete message related to Uu configuration whereas it can easily inform the network that was not able to apply the RRC reconfiguration with sidelink fields.

According to this, we formulate the following proposals:
1. The UE includes an indication within the RRC reconfiguration complete message for acknowledging the correction/incorrect reception of the sidelink-related RRC reconfiguration.
If the UE is not able to comply with (part of) the sidelink-related RRC reconfiguration, the indication in the RRC reconfiguration complete (according to Proposal 1) is used  to inform the network that there was a configuration failure only for the sidelink and not for the Uu (i.e., no RRC re-establishment is triggered).
If the UE is not able to comply with (part of) the Uu-related RRC reconfiguration or with both the Uu- and sidelink-related RRC reconfiguration, the UE triggers RRC re-establishment.
RAN2 to agree on the CR in [3] and [4].
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