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1. Introduction
The intention of this contribution is try to identify the open issues for user plane common aspect of SDT.
2. User plane common aspects for SDT
Data arrival for non-SDT DRBs
Based on whether there is LCH configured in MCG, there will be two types of non-SDT DRB.
· Non-SDT DRB with MCG path
· Non-SDT DRB without MCG path
For the Non-SDT DRB with MCG path, the BSR may still be used to inform NW about the UL data arrival on UE side if the Non-SDT DRBs have been resumed. However, for the Non-SDT DRB without MCG path, according to current BSR procedure, since there is no LCH for the DRB in MCG, the buffer status for such DRB will not be included in BSR even if they are resumed. 
Observation 1: For the Non-SDT DRB without MCG path, since no LCH is located in MCG, the buffer status information of such DRB cannot be included in the BSR.
To detect the UL data arrival for Non-SDT DRB without MCG path, the following two alternatives can be considered:
· Alt1: It is up to NW to ensure that no Non-SDT DRB without MCG path is configured for the SDT enabled UE in INACTIVE mode.
· Alt2: UE should inform NW to trigger state switching in case UL data is arrived for Non-SDT DRB without MCG
Considering the alternative 1 will lead to lots of restriction on NW side, and the change of bearer type before UE entering INACTIVE will require extra signaling, we think the Non-SDT DRB without MCG path should be allowed in SDT.
Since no buffer status can be reported in BSR for the Non-SDT DRB without MCG path, a new method shall be introduced and the following two alternatives can be considered:
· Alt1: New MAC CE to indicate the availability of data for non-SDT DRBs
· Alt2: New RRC message
Both RRC based and MAC based solutions are feasible in this case. It should be noted that the same solution adopted for the non-SDT DRBs without MCG path also works for any non-SDT DRB in general. So, no matter which solutions is adopted, the same solution can be applied to both Non-SDT DRB with/without MCG path. 
If we go with RRC based approach, further discussion is needed on which RRC message is used for this purpose and whether this has similar contents as RRCResumeReq etc. On the other hand, MAC CE based approach seems to be sufficient for this purpose and can be specified without much impact to upper layers. So, we propose to go with a MAC CE based approach for this: 
Proposal 1: When new data arrives for non-SDT DRBs during the subsequent data transmission phase, the UE shall trigger a MAC CE indicating the data arrival for the non-SDT bearers (the new MAC CE shall be triggered even for the case when there is no MCG path for the non-SDT DRB). 

RLC failure handling
According to current specs, in case “RETX_COUNT = maxRetxThreshold”, RRC layer will be informed that the max retransmission has been reached. Once RRC is informed, and PCell is involved in the transmission of corresponding RLC (i.e. allowedServingCells does not include SCells only), the RLF will be triggered and RRC re-establishment will be initiated.
For SDT, since AM mode RLC will be supported and UE specific RLC configuration will be used, one issue is whether the RLC failure will be detected and informed to upper layer in case “RETX_COUNT = maxRetxThreshold”, and whether RRC re-establishment will be initiated. 
To minimize the impact on RLC, we think the legacy behaviour shall be taken as baseline that in case “RETX_COUNT = maxRetxThreshold” is detected in RLC, RLC should indicate to upper layers that max retransmission has been reached.
Proposal 2: During the SDT, in case “RETX_COUNT = maxRetxThreshold” is detected in RLC, RLC should indicate to upper layers that max retransmission has been reached.
ROHC continuity
ROHC can be used to reduce the size of IP header significantly, and it has already been widely used in current network. Considering one of the main usage of small data transmission is to support the transmission of heartbeat packet, and the IP address in the heartbeat packet is almost fixed, we see clear benefit to support the ROHC continuity in SDT, in which case the ROCH can be used in the first uplink DRB packet.
Proposal 3: ROHC continuity should be supported in SDT.
In handover procedure, the ROHC continuity can be controlled by RRC signaling, and it is up to NW to determine whether the ROHC can continue or not. Similar as handover, since only NW has clear view that whether the ROHC continuity can be supported or not in the target cell (e.g. whether the target cell is controlled by the same CU), it should be still up to NW to determine whether ROHC continuity can be supported in the target cell in SDT.
Considering the first uplink DRB data packet can be transmitted in either Msg3 or MsgA, the UE should be informed whether the ROHC continuity is applicable in the target cell before the SDT is initiated in that cell. Since no further configuration can be received before the UE initiate the SDT, and the anchor node of different UE may be different, the ROHC continuity indication should be configured in a UE specific way before UE is switched to INACTIVE mode.
To configure the ROHC continuity, the following alternatives can be considered:
· Alt1: per RNA indicator, the ROHC continuity will be provided for RNA, and it will be applied to all the cells within the RNA.
· Alt2: Area scope based solution. An area scope will be configured in RRC release message, and ROHC continuity can be supported within the area scope. If SDT is initiated out side the area scope, then ROHC shall be reset. 
Although alternative 2 can provide more flexibility, considering the coverage of CU is quite large, the alternative 1 seems sufficient for most cases and hence we propose to use alt 1.
Proposal 4: If ROHC continuity for SDT is configured in RRCRelease message, the UE shall assume that ROHC continuity can be applied to all cells within the RNA. 
DRB Integrity protection
Supporting DRB IP is mandatory for all the Rel-16 UE. Further, the value of integrityProtection cannot be changed after the DRB is set up, we think the same principle shall be adopted for both CONNECTED mode and INACTIVE mode with SDT that it is up to NW to determine whether DRB IP shall be enabled or not.
Proposal 5: For SDT, it is up to NW to determine whether DRB IP shall be enabled or not (i.e. same as legacy).
Suppression of PDCP status report
According to current specs, the receiving PDCP entity shall trigger a PDCP status report when upper layer requests a PDCP entity re-establishment. 
For the PDCP entity re-establishment triggered by the initialization of SDT, since the RX_NEXT and RX_DELIV will be set to the initial value, it seems the PDCP status report triggered in such case cannot provide any useful information to NW side. On the other hand, the generated PDCP status report will add to the overhead in the UP. 
Therefore, to avoid the waste of resource, we think the PDCP status report shall not be triggered by the PDCP entity re-establishment for the suspended PDCP (i.e. if the PDCP is suspended before the re-establishment, then PDCP status report shall not be triggered)
Proposal 6: The PDCP status report shall not be triggered by the PDCP entity re-establishment, in case the PDCP is suspended before the re-establishment.
3. Conclusion and proposals
Based on the analysis above, the following observations and proposals are provided:

Data arrival for non-SDT DRBs
Observation 1: For the Non-SDT DRB without MCG path, since no LCH is located in MCG, the buffer status information of such DRB cannot be included in the BSR.
Proposal 1: When new data arrives for non-SDT DRBs during the subsequent data transmission phase, the UE shall trigger a MAC CE indicating the data arrival for the non-SDT bearers (the new MAC CE shall be triggered even for the case when there is no MCG path for the non-SDT DRB). 

RLC failure handling
Proposal 2: During the SDT, in case “RETX_COUNT = maxRetxThreshold” is detected in RLC, RLC should indicate to upper layers that max retransmission has been reached.

ROHC continuity
Proposal 3: ROHC continuity should be supported in SDT.
Proposal 4: If ROHC continuity for SDT is configured in RRCRelease message, the UE shall assume that ROHC continuity can be applied to all cells within the RNA. 

DRB Integrity protection
Proposal 5: For SDT, it is up to NW to determine whether DRB IP shall be enabled or not (i.e. same as legacy).

Suppression of PDCP status report
[bookmark: _Toc18413612][bookmark: _Toc18403976][bookmark: _Toc18404543]Proposal 6: The PDCP status report shall not be triggered by the PDCP entity re-establishment, in case the PDCP is suspended before the re-establishment.
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