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1. Introduction
The intention of this contribution is to identify the open issues for user plane common aspect of SDT.
2. User plane common aspects for SDT
2.1. LogicalChannelSR-DelayTimer
It has been agreed in the previous meeting that “BSR is configured only by default MAC Cell Group configuration”. However, it is still FFS whether the logicalChannelSR-DelayTimer is not applied for logical channels configured with SDT.
If logicalChannelSR-DelayTimer is not configured, the SR will be triggered once BSR is triggered and there is no UL grant available for BSR transmission. Since dedicated SR resource is not applicable to SDT, RACH procedure will be triggered instead.
Considering latency sensitive services are not expected to be carried on SDT, NW is not expected to schedule the UE frequently in a very short time internal, in which case the RACH will be initiated in case SR/BSR is triggered by the new coming UL data. Therefore, in order to avoid the unnecessary RACH procedure, the logicalChannelSR-DelayTimer should be applicable to SDT. 
With the logicalChannelSR-DelayTimer, the logicalChannelSR-DelayTimerApplied configured for each logical channel will be used to determine whether to apply the delay timer for SR transmission for this logical channel. Considering the dedicated logical channel configuration will be used in SDT, as part of logical channel configuration, the UE specific logicalChannelSR-DelayTimerApplied stored will be used as well.
Proposal 1: The logicalChannelSR-DelayTimer should be applicable for SDT, and the UE specific logicalChannelSR-DelayTimerApplied stored for each logical channel will be used in SDT.
For the configuration of logicalChannelSR-DelayTimer, since logicalChannelSR-DelayTimer is not part of “9.2.2	Default MAC Cell Group configuration” in RRC, the following two alternatives can be considered:
· Alt1: Introduce the logicalChannelSR-DelayTimer for SDT in “9.2.2	Default MAC Cell Group configuration”
· Alt2: Introduce the logicalChannelSR-DelayTimer for SDT in SIB1
· Alt3: Introduce the logicalChannelSR-DelayTimer for SDT in RRC release
Considering different gNB/Cell may have it is own configuration for SDT/RACH parameters, we prefer to have some flexibility and enable the cell specific configuration of logicalChannelSR-DelayTimer (at least, the NW should be allowed to determine whether the logicalChannelSR-DelayTimer will be used or not in a cell). 
Observation 1: Cell specific configuration of logicalChannelSR-DelayTimer should be allowed to provide enough flexibility. At least, the NW should be allowed to determine whether the logicalChannelSR-DelayTimer will be used or not in a cell
Therefore, we propose to take the alternative 2 for the configuration of logicalChannelSR-DelayTimer.
Proposal 2: Support the configuration of logicalChannelSR-DelayTimer for SDT in SIB1.

2.2. ROHC continuity
It has been agreed in previous meeting that “For SDT, ROHC continuity functionality can be configurable between the cell and RNA.”. And one LS has been send to RAN3 accordingly.
However, based on the offline feedback, it seems more clarification is needed for the per RNA configuration, and the following cases shall be taken into account.
· Case 1: All the cells within the RNA are controlled by the same gNB.
· Case 2: The cells within the RNA are controlled by different gNB
· Case 2-1: Anchor relocation is not performed
· Case 2-2: Anchor relocation is performed
It is quite straight forward that the case 1 will be supported. 
For the case 2-2, since the inter-node ROHC continuity can not be supported in CONNECTED mode and it seems not feasible to standardize the inter-node context sync up procedure for ROHC continuity for SDT in Rel-17, the case 2-2 can not be supported in SDT. Although the case 2-1 is feasible from NW perspective, considering it is up to source node to determine whether anchor relocation will be performed or not, it seems not possible for UE to know whether anchor relocation will be performed or not before SDT is initiated, thus there is no way for UE to distinguish the case 2-1 and case 2-2 and take different behaviour for ROHC continuity. Therefore, we think ROHC continuity will not be supported in case the cells within RNA are controlled by different gNB.
Proposal 3: RAN2 confirms that, for the per RNA ROHC continuity configuration, only the scenario that all the cells within the RNA are controlled by the same gNB will be supported (i.e. the ROHC continuity will not be supported in inter-node SDT, no matter the anchor relocation will be performed or not).

2.3. Handling of CG resource and CG-TAT in RA-SDT
Based on the agreements made so far, even in case CG resource is configured, RA-SDT can still be triggered in case no qualified SSB with CG resource can be identified. Therefore, one issue is:
Issue 1: Whether the CG resource can be used in RA-SDT if there is no qualified SSB with CG resource when SDT is initialized but qualified SSB with CG resource can be identified during subsequent data transmission of RA-SDT. 
From our point of view, since dynamic scheduling can be used in the subsequent data transmission, we don’t see clear need to enable the CG transmission in the subsequent data transmission phase of RA-SDT. Considering the complexity to enable a combined procedure with both RA-SDT and CG-SDT, we propose to disable the CG resource in RA-SDT.
In addition, considering the RA-SDT will be terminated by either RRC release or RRC reconfiguration procedure, if NW want to enable the CG resource for UE in later SDT operation, the NW can enable the CG resource in the RRC release procedure accordingly. Therefore, if CG resource will be disabled whenever RA-SDT is initiated, there is no need to maintain the CG-SDT validity timer during RA-SDT, and CG-SDT validity timer can be stopped whenever the RA-SDT is initiated
Proposal 4: CG-SDT resource should be disabled whenever RA-SDT is initiated, and CG-SDT Validity timer should be stopped when RA-SDT is initiated.

2.4. Relationship between CG-TAT and legacy TAT
Based on the email discussion, it can be observed that majority companies think a single N_TA should be maintained in CG-SDT. However, it is still not clear whether and how to maintain both CG-TAT and legacy TAT during CG-SDT operation.
Considering CG resource will be disabled by the expiration of either CG-TAT or legacy TAT, and both the TAT will be reset once TAC MAC CE is received, the CG-TAT and legacy TAT are quite similar with each other. Although it is possible to have different value for CG-TAT and legacy TAT, which seems the main intention to have two separate timer, since a single N_TA is maintained on UE side, it seems not reasonable to assume the N_TA is only valid for CG resource but not for DG resource or vice versa, thus it seems not really necessary to have two different TAT with different value.
Observation 2: Although it is possible to have different value for CG-TAT and legacy TAT, since a single N_TA is maintained on UE side, it seems not reasonable to assume the N_TA is only valid for CG resource but not for DG resource or vice versa, thus it seems not necessary to maintain two different TAT with different value.
Proposal 5: UE only maintains a single TAT timer during CG-SDT.
One option to implement this is to stop the CG-Validity timer upon initiating CG-SDT. However, one concern with this approach is that the UE may have no timer running (i.e. neither the validity timer nor legacy TAT) during retransmissions of the first UL message (in case autonomous retransmission of the first UL message is allowed). To avoid such scenario, we could consider an option where the CG-Validity timer is stopped upon receiving the network response (including the TAC MAC CE). With option however, there is a question on what happens if the CG-validity timer expires after the first UL message is sent but before the response is received from the network. One solution for this is to simple release the CG-SDT resources in this case (i.e. then autonomous retransmission will not be possible, but network scheduled retransmissions are still possible in this case for the first UL message – similar to LTE PUR). Based on this, we propose to select between the following options: 
Proposal 6: RAN2 should select one of the following options
Option 1: UE stops the CG-validity timer upon initiating CG-SDT:
· In this case, autonomous retransmissions over CG-SDT resource are allowed
· UE starts legacy TAT upon receiving network response (which includes TAC MAC CE)
Option 2: UE stops the CG-validity timer upon receiving the network response (which includes the TAC MAC CE)
· In this case, if the CG-validity timer expires after the first UL message is sent but before the network response is received, then the CG-SDT resource is released (and in this case no autonomous retransmission will be possible)
Option 3: UE continues CG-Validity timer during CG-SDT: 
· In this case, if the CG-validity timer expires at any point, then CG-SDT resource is released
· CG-validity timer is restarted upon receiving a TAC MAC CE from network
· Legacy TAT is not used in this case for CG-SDT
· If we go with this option we might as well rename the timer as CG-SDT-TAT timer (since it is used for not just CG resource validity but also to maintain UL timing)

2.5. Handling of old data buffered in RLC&PDCP in RRC release
It has been agreed in RAN2 that “Buffered packets in PDCP/RLC entities should be counted in SDT data volume calculation. (21/23), but it still not clear. Whether and how to avoid any buffered packets in PDCP/RLC entities at the time of SDT data volume.
Considering all the PDCP PDUs stored in PDCP will be discarded in the PDCP suspend operation, no extra behaviour is needed for PDCP. 
Observation 4: Since all the PDCP PDUs stored in PDCP will be discarded in the PDCP suspend operation, no extra behaviour is needed for PDCP.
For RLC, to avoid counting the old buffered data in the SDT threshold checking procedure, the RLC of corresponding DRB should be re-established when UE is released to INACTIVE state.
Proposal 7: For each of the RLC bearers with the servedRadioBearer configured for SDT, re-establish the RLC entity when UE is released to INACTIVE state.
3. Conclusion and proposals
Based on the analysis above, the following observations and proposals are provided:
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LogicalChannelSR-DelayTimer
Proposal 1: The logicalChannelSR-DelayTimer should be applicable for SDT, and the UE specific logicalChannelSR-DelayTimerApplied stored for each logical channel will be used in SDT.
Observation 1: Cell specific configuration of logicalChannelSR-DelayTimer should be allowed to provide enough flexibility. At least, the NW should be allowed to determine whether the logicalChannelSR-DelayTimer will be used or not in a cell
Proposal 2: Support the configuration of logicalChannelSR-DelayTimer for SDT in SIB1.

ROHC continuity
Proposal 3: RAN2 confirms that, for the per RNA ROHC continuity configuration, only the scenario that all the cells within the RNA are controlled by the same gNB will be supported (i.e. the ROHC continuity will not be supported in inter-node SDT, no matter the anchor relocation will be performed or not).

Handling of CG resource and CG-TAT in RA-SDT
Proposal 4: CG-SDT resource should be disabled whenever RA-SDT is initiated, and CG-SDT Validity timer should be stopped when RA-SDT is initiated.

Relationship between CG-TAT and legacy TAT
Observation 2: Although it is possible to have different value for CG-TAT and legacy TAT, since a single N_TA is maintained on UE side, it seems not reasonable to assume the N_TA is only valid for CG resource but not for DG resource or vice versa, thus it seems not necessary to maintain two different TAT with different value.
Proposal 5: UE only maintains a single TAT timer during CG-SDT.
Proposal 6: RAN2 should select one of the following options
Option 1: UE stops the CG-validity timer upon initiating CG-SDT:
· In this case, autonomous retransmissions over CG-SDT resource are allowed
· UE starts legacy TAT upon receiving network response (which includes TAC MAC CE)
Option 2: UE stops the CG-validity timer upon receiving the network response (which includes the TAC MAC CE)
· In this case, if the CG-validity timer expires after the first UL message is sent but before the network response is received, then the CG-SDT resource is released (and in this case no autonomous retransmission will be possible)
Option 3: UE continues CG-Validity timer during CG-SDT: 
· In this case, if the CG-validity timer expires at any point, then CG-SDT resource is released
· CG-validity timer is restarted upon receiving a TAC MAC CE from network
· Legacy TAT is not used in this case for CG-SDT
· If we go with this option we might as well rename the timer as CG-SDT-TAT timer (since it is used for not just CG resource validity but also to maintain UL timing)

Handling of old data buffered in RLC&PDCP in RRC release
Observation 4: Since all the PDCP PDUs stored in PDCP will be discarded in the PDCP suspend operation, no extra behaviour is needed for PDCP.
Proposal 7: For each of the RLC bearers with the servedRadioBearer configured for SDT, re-establish the RLC entity when UE is released to INACTIVE state.
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