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Introduction
In RAN2 #115e meeting, several agreements were made related to UP common issues of SDT.
Agreements
-	Data volume used for SDT selection criteria is calculated as the total sum of Buffer Size across SDT RBs (i.e. same approach as BSR)

Agreements:
1. At initiation of SDT procedure, the PDCP status report is not triggered even if the RB is configured with statusReportRequired
2. If ROHC is configured, the area scope of ROHC continuity is specified in the specification, i.e. gNB configuration is not needed
3. For SDT procedure selection, Same data volume threshold is used for CG-SDT and RA-SDT
4. The BSR configuration used for SDT can be different from the BSR configuration used in RRC_CONNECTED.   
5. [CB] FFS Whether the BSR configuration used for SDT is configured by gNB or used from default configuration needs further discussion. (gNB 10 / default 11)
6. Legacy PHR triggers are applied for SDT
7. DL SPS is not supported for SDT
8. DataInactivityTimer is not supported for SDT. 
9. RLC polling is supported for SDT. 
10. The UE performs RLC re-establishment implicitly, i.e. without explicit indication for RLC re-establishment, when the UE initiates SDT procedure. 
11. At initiation of SDT procedure, the RRC indicates to the PDCP to disable the PDCP status report, e.g. by de-configuring statusReportRequired (i.e. UE internally indicates).  FFS how PDCP status reporting is enabled.    
12. The LCP priority of PHR MAC CE in SDT is same as in RRC_CONNECTED, i.e. the PHR MAC CE in SDT is prioritized over SDT data
13. During the SDT procedure, all the triggered PHRs are cancelled if all SDT data are included in the UL grant, if there is NO room in the MAC PDU to fit the PHR.  
14. Working assumption: LCH restrictions can be applied, re-using existing signalling.  It is up to gNB how restrictions are configured and MAC applies current specification rules.   Revisit next meeting if we have technical issues.   

Regarding the CG based small data transmission, the following agreements were achieved.
	Agreements
1.	If none of the SSBs’ RSRP is above the RSRP threshold of CG-SDT criteria in the type selection phase, UE should select RA-SDT if RA-SDT criteria is met
2.	MAC PDU rebuilding is not required (unless we find a case that is needed)
3.	During subsequent CG transmission phase (i.e. after the UE has received response from NW) UE can initiate at least legacy RACH procedure (e.g. trigger due to no UL resources).  No MAC PDU rebuilding is required.  FFS if the RA-SDT RA resources can be used for subsequent data.   
a.	At least the following conditions are agreed: (1) no qualified SSB when the evaluation is performed; (2) when TA is invalid; (3) when SR is triggered due to lack of UL resource
4.	UE should release CG-SDT resource (if stored) when UE initiates RRC resume procedure from another cell which is different from the cell in which the RRCRelease is received.
5.	The C-RNTI previously configured in RRC_CONNECTED state is used for UE to monitor PDCCH in CG-SDT.  
6.	CS-RNTI based dynamic retransmission mechanism can be reused for CG-SDT.  FFS whether CS-RNTI is the same one as the one previously configured in RRC_CONNECTED or a new CS-RNTI one is provided to the UE
7.	During the subsequent new CG transmission phase, for the purpose of CG resource selection, UE re-evaluates the SSB for subsequent CG transmission.  FFS what happens if no SSBs are valid or if no sample is available
8.	From RAN2 perspective, at least the following parameters should be included in the CG-SDT configuration. FFS whether these parameters are common for multiple CG-SDT configurations or per CG-SDT configuration.
· The new TA timer in RRC_INACTIVE;
· The RSRP change threshold for TA validation mechanism in SDT (details dependent on RAN1);
· The SSB RSRP threshold for beam selection (i.e. UE selects the beam and associated CG resource for data transmission).



In this paper, we would like to discuss the remaining issues on UP aspects of SDT and provide our views.
Discussion
Switching between CG-SDT and RA-SDT 
RAN2 #113bis-e has agreed switching from SDT to non-SDT should be supported. In RAN2 #115e meeting, it was further agreed that UE can initiate at least legacy RACH procedure (e.g., due to no UL resources) during the subsequent CG transmission phase. The MAC PDU rebuilding is not required in the SDT. 
In addition to lack of UL resource when SR is triggered, there are other conditions that may trigger legacy RACH procedure in the subsequent CG transmission phase. For example, invalid TA, if TA is invalid in the subsequent CG transmission phase, UE can acquire TA in time in the RACH. The switching mechanism could help UE to re-synchronize with network quickly in the RACH procedure and UE has chance to finish the data transfer with a shorter latency and reduced signaling overhead. If switching mechanism is not allowed, the failure handling mechanism will be triggered if small data failure event is identified. This would lead to transition of RRC state and/or involve more complicated signaling and further increase the small data transfer latency. Thus, we have the following observations.
Observation 1: Allowing UE to switch to initiate RACH procedure from the CG-SDT could help UE to finish the small data transfer with shorter latency and lower signaling overhead. 
When small data transfer is in the subsequent CG-SDT phase, network should already receive the RRC resume request message in the CG-SDT initial phase. If UE is allowed to switch to RACH, it is not desirable for UE to re-send the RRC resume request message again in the following RACH procedure. Otherwise, there might be security issue that needs to require SA3 for further discussion and cause unnecessary complexity. In the CG-SDT configuration, C-RNTI for PDCCH monitoring should be already provided in RRC release message. When UE switch to RACH, the C-RNTI MAC CE and/or BSR MAC CE can be contained in the RACH procedure as the UE identity in MSGA or Msg3.
Proposal 1: For the following RACH switched from CG-SDT in the subsequent phase, RRC resume request message is no need to be sent within the RACH, instead C-RNTI MAC CE and/or BSR MAC CE can be sent via RACH procedure.
RAN2 #115e meeting has one remaining issue about whether the RA-SDT resources can be used for subsequent data transfer. In our understanding, it is still feasible for UE to use the RA-SDT RACH resource to perform legacy RACH after switching from CG based SDT in the subsequent phase.
When UE is in the following RACH procedure switched from the subsequent phase of CG-SDT, TA is acquired/updated from the network response, i.e., by MSGB or Msg2. We believe it is also beneficial that network can identify the purpose for UE performing RACH so that a larger UL grant in the response message can be provided by network which may be more suitable for UE to further handling the rest of user data. In that sense, UE is allowed to use the specific RA-SDT RACH resource including separate RACH occasion or separate PRACH resource when switching to the RACH.
Observation 2: It is beneficial for network to identify the purpose of UE preforming RACH when switching from the subsequent phase of CG-SDT. 
It should be also noted that even if RA-SDT RACH resource are used, this is only to perform a normal RACH instead of switching to trigger RA-SDT, since the RRC resume request message should be already received by network.
Proposal 2: UE is allowed to use the RA-SDT RACH resource (if configured) for the following RACH when switching from CG-SDT in the subsequent phase.
Then another remaining issue is whether UE is allowed to switch from CG-SDT to RA-SDT during the initial CG transmission phase. During the initial phase of CG-SDT, the first UL message contains the RRC resume request message along with the user data. It is possible that the first message cannot be received after retransmission, or after a configured number of failed retransmissions. In this case, UE can switch to RACH based SDT to further transfer small data to network if the RA-SDT criteria can be met. UE could have chance to evaluate the best beam from other sets of SSB configured for RA-SDT which might not be available for the CG resource. It is also beneficial for UE to avoid waiting for a relative long time for SDT failure detection timer expiration. After UE switch to RA-SDT, UE re-sends the first UL message containing RRC message, BSR MAC CE and user data to network. Network can decide to schedule UE with more UL resource by dynamic grant or transition UE to RRC_CONNECTED state. 
Thus, we have the following proposals.
Proposal 3: UE should be allowed to switch to RACH based SDT (if RA-SDT criteria is met) when the first UL message is not successfully received in the initial phase of CG-SDT.

TAT timer used in SDT
According to the agreements for CG-SDT, RAN2 has agreed to introduce the TAT-SDT timer for TA maintenance and CG resource validation for CG-SDT. The TAT-SDT timer is configured within the CG configuration in the RRCRelease message. For RA-SDT, the TA value may be updated based on the TA command received in msg2 or MSGB as the legacy RACH behavior. The TA maintenance is still required. Meanwhile, per the RAN2 #115e meeting agreement, during the subsequent CG transmission phase, UE may initiate the legacy RACH to acquire the UL resource and re-synchronize with network. After that which TA timer (either TAT-SDT timer or normal TA timer) should be used in the subsequent data phase should be further studied.
Proposal 4: RAN2 should discuss which TAT timer, i.e., either TAT-SDT timer or normal TAT timer, is used in RA-SDT and the normal RACH switched from CG-SDT.
Since the TAT-SDT timer is introduced for CG based SDT in RRC_INACTIVE state, at least for the whole CG-SDT session including the first UL transmission and subsequent phase, the TAT-SDT timer should be used for TA maintenance for CG based scheme. However, if UE switch to RACH, whether continue to use TAT-SDT timer or initial normal TA timer as the legacy RACH behavior can be further discussion.
Proposal 5: TAT-SDT timer is used for the whole CG-SDT session including the first UL transmission and subsequent data phase, unless UE switch to normal RACH procedure.
Since the value of NTA is used for the timing advanced of the uplink transmission, it should be only one value to be used for TA maintenance no matter which TA timer is running or used. As the legacy, the value of NTA can be updated upon reception of TA command. Then the TA timer will be re-started. 
Proposal 6: UE maintains only one NTA value during the SDT session no matter in which SDT phase. The value of NTA can be updated by the reception of TA command (as legacy), then the TA timer will be re-started.
For RA-SDT, since the RACH procedure is leveraged, UE will receive the Msg2 or MSGB as legacy to update the NTA by TA command. Then the normal TA timer should be used as legacy which will involve less specification change, although the TAT-SDT timer may be configured in the RRC release message when UE is in the RRC_INACTIVE.
Proposal 7: UE should use normal TA timer for RA-SDT.
When UE switch to legacy RACH in the subsequent SDT phase, UE may or may not have valid TA. In the legacy RACH procedure, UE receives the TA command in the Msg2 or MSGB. Similar to the legacy RACH behavior, UE applies TA command to update NTA value after contention resolution is considered successful. The normal TA timer should (re)starts as the legacy after the NTA value is updated. If TAT-SDT timer is still running, it can stop. Because it is the simplest solution that only one TA timer is for the TA maintenance at one given time. Thus, we have the following proposal. 
Proposal 8: After UE switch to normal RACH from CG-SDT, UE applies TA command and update NTA value after contention resolution is considered successful. The normal TA timer (re)starts and TAT-SDT timer stops if running.
Another issue needs to be further study is that which TA timer should be used and how to handle the NTA value when UE receives the RRC resume message to transition to RRC_CONNECTED state. In our understanding, since TAT-SDT timer is introduced for SDT, i.e., CG-SDT, it is not desirable to use TAT-SDT timer to perform TA maintenance when UE in the RRC_CONNECTED state. In that sense, it is preferrable for UE to start the normal TA timer and stop the TAT-SDT timer. The existing NTA value should be applied unless UE receives the new TA command in or after RRC resume message.
Proposal 9: When UE receives the RRC resume message in SDT, TAT-SDT timer stops, and normal TA timer starts. The existing NTA value is applied unless UE receives the new TA command.

BSR configuration for SDT
Regarding the BSR configuration for SDT, in the last RAN2 meeting, it has been agreed that the BSR configuration used for SDT can be different from the BSR configuration used in RRC_CONNECTED. Whether the BSR configuration used for SDT is configured by network or from default configuration needs further discussion.
For SDT, BSR is used to inform network the buffer status of UE side. In the subsequent data phase, UE may also need to report BSR if more uplink data arrives. By default, if network doesn’t provide dedicated BSR configuration, it is straightforward for UE to apply the BSR configuration in the default MAC Cell group configuration. Given the whole SDT session is usually a short period with the small data size traffic, it seems no additional benefit to introduce the SDT specific BSR configuration. The default value of BSR configuration could be the typical value for the general scenario including the SDT case when UE in RRC_INACTIVE.
Proposal 10: UE applies the BSR configuration in the default MAC cell group configuration.

PHR procedure for SDT
RAN2 has made several agreements in the previous meeting regarding the PHR for SDT. For example, the PHR functionality should be supported for SDT, and legacy PHR triggers are applied for SDT. The LCP priority of PHR MAC CE in SDT is same as in RRC_CONNECTED.
In legacy NR system, PHR can be used to inform network the UE’s power headroom so that network grants the appropriate uplink resource for UE w/o exceeding the maximum power limitation. Since NR SDT supports the subsequent data transfer phase, it can be observed that PHR could be useful for network scheduling the subsequent small data.
In NR SDT, the BSR can be triggered upon the initiation of SDT. But PHR may not be the same case. When SDT procedure is initiated with connection resume, UE applies the default MAC Cell Group configuration. The PHR procedure may not be even involved if the small data traffic has only one single data transmission. In RAN2 #115e meeting, it has been further agreed that all the triggered PHRs are cancelled if all SDT data are included in the UL grant, if there is no room in the MAC PDU to fit the PHR. Thus, the PHR can be reported only if in the subsequent data phase of SDT.
Observation 3: When SDT has only one single data transmission, the PHR procedure may not be involved. 
Proposal 11: PHR is reported in the subsequent data phase of SDT. 

Conclusion
We have the following observations, and we’d recommend RAN2 to discuss and adopt the following proposals:
Switching between CG-SDT and RA-SDT 
Observation 1: Allowing UE to switch to initiate RACH procedure from the CG-SDT could help UE to finish the small data transfer with shorter latency and lower signaling overhead. 
Proposal 1: For the following RACH switched from CG-SDT in the subsequent phase, RRC resume request message is no need to be sent within the RACH, instead C-RNTI MAC CE and/or BSR MAC CE can be sent via RACH procedure.
Observation 2: It is beneficial for network to identify the purpose of UE preforming RACH when switching from the subsequent phase of CG-SDT. 
Proposal 2: UE is allowed to use the RA-SDT RACH resource (if configured) for the following RACH when switching from CG-SDT in the subsequent phase.
Proposal 3: UE should be allowed to switch to RACH based SDT (if RA-SDT criteria is met) when the first UL message is not successfully received in the initial phase of CG-SDT.
TAT timer used in SDT
Proposal 4: RAN2 should discuss which TAT timer, i.e., either TAT-SDT timer or normal TAT timer, is used in RA-SDT and the normal RACH switched from CG-SDT.
Proposal 5: TAT-SDT timer is used for the whole CG-SDT session including the first UL transmission and subsequent data phase, unless UE switch to normal RACH procedure.
Proposal 6: UE maintains only one NTA value during the SDT session no matter in which SDT phase. The value of NTA can be updated by the reception of TA command (as legacy), then the TA timer will be re-started.
Proposal 7: UE should use normal TA timer for RA-SDT.
Proposal 8: After UE switch to normal RACH from CG-SDT, UE applies TA command and update NTA value after contention resolution is considered successful. The normal TA timer (re)starts and TAT-SDT timer stops if running.
Proposal 9: When UE receives the RRC resume message in SDT, TAT-SDT timer stops, and normal TA timer starts. The existing NTA value is applied unless UE receives the new TA command.
BSR configuration for SDT
Proposal 10: UE applies the BSR configuration in the default MAC cell group configuration.
PHR procedure for SDT
Observation 3: When SDT has only one single data transmission, the PHR procedure may not be involved. 
Proposal 11: PHR is reported in the subsequent data phase of SDT. 
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