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1 Introduction 
In the last RAN2 meeting (RAN2 #115-e) there was an email discussion and online discussion [1], [2], on bearer handling upon SCG deactivation. The following agreements were reached during the meeting:RAN2 #115-e agreements on bearer handling upon SCG deactivation:
- The security key update is up to network implementation upon SCG activation from deactivation.
- PDCP entity is not suspended at SCG deactivation for at least AM DRB. FFS for Stage-3 details.
- UL data processing is not prohibited during SCG deactivation for at least AM DRB. FFS for Stage-3 details.
- UL data transmission to SCG is prohibited during SCG deactivation. FFS for Stage-3 details.


On UE requested SCG deactivation, the following agreement was made in the RAN2 #113bis-e meeting [3]:RAN2 #113bis-e agreement on UE-requested SCG deactivation:
2 The UE can indicate to the MN that the UE would like the SCG to be deactivated. FFS on the details (e.g., reusing UAI or existing messages, information included, etc.). Network can configure whether UE is allowed to do the indication.


In this contribution, we discuss further UE requested SCG deactivation and bearer handling upon SCG deactivation.
2 UE requested SCG deactivation
UE may request the network for SCG deactivation, e.g., if there is no traffic or no data pending transmission in UE buffer, for SCG RLC bearers. UE may also request SCG deactivation in case of overheating.
We think RRC UEAssistanceInformation message can be used for UE requested SCG deactivation. 
Proposal 1. RRC UEAssistanceInformation (UAI) message can be used for SCG deactivation request by UE, and the message can be sent to the MN over SRB1.
[bookmark: _Hlk78501850]There is no need to request in the message any reduction of SCG resources, e.g., reduced number of component carriers (CCs), reduced bandwidth (BW), since it is not applicable. A simple deactivation indication suffices.
[bookmark: _Hlk78543222]Observation 1. There is no need to request in the UAI message for SCG deactivation any reduction of SCG resources, e.g., reduced number of component carriers (CCs), reduced bandwidth (BW), since it is not applicable.
Proposal 2. RRC UAI message for SCG deactivation request by UE can include a simple deactivation indication.
MN can respond with an acceptance or rejection of the UE SCG deactivation request. The response to the UE can be sent in an RRC reconfiguration message. It was agreed that MN can send an RRC reconfiguration message to the UE containing an SCG deactivation indication.
Proposal 3. MN may respond in an RRC reconfiguration message including an indication of acceptance or rejection of the UE SCG deactivation request. 
In case MN decides to reject the UE SCG deactivation request, an alternative could be that the MN does not transmit any (RRC) message to the UE at all since it is, strictly speaking, not required. In this case, a timer is required to be defined on the UE side. UE starts the timer upon transmitting the RRC UAI message requesting SCG deactivation. UE stops the timer upon receiving a response message from the MN. If the timer expires before UE receives any response message from the MN, UE assumes that the SCG deactivation request has been rejected by the network. 
Proposal 4. An alternative way to handle deactivation request rejection is to define a timer on the UE side to track the network response to the UE deactivation request.
- UE starts the timer upon transmitting the SCG deactivation request.
- UE stops the timer upon receiving a response message from the MN indicating acceptance of the request, as in Proposal 3.
- If the timer expires before UE receives a response message from the MN, UE assumes that the request has been rejected by the network.  
UE may request SCG to be released while in SCG activated if, e.g., it experiences overheating or it determines that there is no more data required to be transmitted over the SCG.
[bookmark: _Hlk85452147]Observation 2. UE may request SCG to be released while in SCG activated if, e.g., it experiences overheating or it determines that there is no more data required to be transmitted over the SCG.
Proposal 5. UE may request SCG to be released using RRC UAI message while in SCG activated state.
Since UE stops transmission on the SCG, the following basic proposal should hold.
Proposal 6. Upon SCG deactivation, the HARQ buffers on the SCG are flushed and NDIs for all uplink HARQ processes are set to the value 0.
3 UL Split bearer handling upon SCG deactivation 
Since UE stops transmission on the SCG, the following basic proposals should hold.
[bookmark: _Hlk85452224]Proposal 7. Upon SCG deactivation, for all UL split DRBs, UE sets the primaryPath to the MCG and stops transmission on the SCG. 
Proposal 8. Upon SCG deactivation, for all UL split DRBs, UE ignores the ul-DataSplitThreshold parameter, and PDCP PDUs for all UL split DRBs are transmitted on the primaryPath (MCG).
Upon SCG deactivation, for a DL split RB, the network may retransmit on the MCG PDCP PDUs that were earlier transmitted on the SCG and for which no acknowledgements were received. So, the reordering timer (t-Reordering) at the UE should be kept running so that the UE can detect out of order reception of PDCP PDUs and try to deliver them in sequence or in order, to the higher layers.
Proposal 9. Upon SCG deactivation, for a DL split RB, the receiving PDCP entity at the UE keeps the reordering timer (t-Reordering) running.
[bookmark: _Hlk85324956]Upon SCG deactivation, for an UL split DRB, PDCP data recovery (via the MCG) is needed – e.g., for PDCP PDUs that were transmitted over the SCG and for which the underlying SCG RLC entities have not confirmed successful delivery. PDCP data recovery mechanism is defined in Section 5.5, TS 38.323. If this is not supported, there may be significant data loss upon SCG deactivation.
Observation 3. Upon SCG deactivation, for an UL split AM DRB, PDCP data recovery is needed – e.g., for PDCP PDUs that were transmitted over the SCG and for which the underlying SCG RLC entities have not confirmed successful delivery. If PDCP data recovery is not supported, there may be significant data loss.
Proposal 10. We propose that RAN2 considers one of the following alternative proposals for PDCP data recovery.
Alt-1. Upon SCG deactivation, for an UL split AM DRB, PDCP data recovery (via the MCG) is triggered at the UE. PDCP data recovery mechanism is defined in Section 5.5, TS 38.323.
Alt-2. This alternative consists of two proposals.
2a. Upon SCG deactivation, for an UL split AM DRB, for PDCP PDUs for which the underlying SCG RLC entities have not confirmed successful delivery, the transmitting PDCP entity resubmits them to the MCG for retransmission.  
2b. Upon SCG deactivation, for an UL split AM DRB, for PDCP PDUs that were submitted to the underlying SCG RLC entities before receiving request from them, the transmitting PDCP entity resubmits them to the MCG RLC entities.
3 Conclusion
Based on the above discussion, we recommend that RAN2 discuss the following observations and proposals.
UE requested SCG deactivation
Proposal 1. RRC UEAssistanceInformation (UAI) message can be used for SCG deactivation request by UE, and the message can be sent to the MN over SRB1.
Observation 1. There is no need to request in the UAI message for SCG deactivation any reduction of SCG resources, e.g., reduced number of component carriers (CCs), reduced bandwidth (BW), since it is not applicable.
Proposal 2. RRC UAI message for SCG deactivation request by UE can include a simple deactivation indication.
Proposal 3. MN may respond in an RRC reconfiguration message including an indication of acceptance or rejection of the UE SCG deactivation request. 
Proposal 4. An alternative way to handle deactivation request rejection is to define a timer on the UE side to track the network response to the UE deactivation request.
- UE starts the timer upon transmitting the SCG deactivation request.
- UE stops the timer upon receiving a response message from the MN indicating acceptance of the request, as in Proposal 3.
- If the timer expires before UE receives a response message from the MN, UE assumes that the request has been rejected by the network.  
Observation 2. UE may request SCG to be released while in SCG activated if, e.g., it experiences overheating or it determines that there is no more data required to be transmitted over the SCG.
Proposal 5. UE may request SCG to be released using RRC UAI message while in SCG activated state.
Proposal 6. Upon SCG deactivation, the HARQ buffers on the SCG are flushed and NDIs for all uplink HARQ processes are set to the value 0.
UL split bearer handling upon SCG deactivation
Proposal 7. Upon SCG deactivation, for all UL split DRBs, UE sets the primaryPath to the MCG and stops transmission on the SCG. 
Proposal 8. Upon SCG deactivation, for all UL split DRBs, UE ignores the ul-DataSplitThreshold parameter, and PDCP PDUs for all UL split DRBs are transmitted on the primaryPath (MCG).
Proposal 9. Upon SCG deactivation, for a DL split RB, the receiving PDCP entity at the UE keeps the reordering timer (t-Reordering) running.
Observation 3. Upon SCG deactivation, for an UL split AM DRB, PDCP data recovery is needed – e.g., for PDCP PDUs that were transmitted over the SCG and for which the underlying SCG RLC entities have not confirmed successful delivery. If PDCP data recovery is not supported, there may be significant data loss.
Proposal 10. We propose that RAN2 considers one of the following alternative proposals for PDCP data recovery.
Alt-1. Upon SCG deactivation, for an UL split AM DRB, PDCP data recovery (via the MCG) is triggered at the UE. PDCP data recovery mechanism is defined in Section 5.5, TS 38.323.
Alt-2. This alternative consists of two proposals.
2a. Upon SCG deactivation, for an UL split AM DRB, for PDCP PDUs for which the underlying SCG RLC entities have not confirmed successful delivery, the transmitting PDCP entity resubmits them to the MCG for retransmission.  
2b. Upon SCG deactivation, for an UL split AM DRB, for PDCP PDUs that were submitted to the underlying SCG RLC entities before receiving request from them, the transmitting PDCP entity resubmits them to the MCG RLC entities.
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