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Introduction
RAN2 #113bis-e meeting has made several agreements related to UP common issues of SDT.
	Agreements:
1 RSRP threshold is used to select between SDT and non-SDT procedure, if configured (RSRP refers to the same RSRP measured for carrier selection).
2 RSRP threshold to select between SDT and non-SDT procedure is used for both CG-SDT and RA-SDT
3 RSRP threshold to select between SDT and non-SDT procedure is same for both CG-SDT and RA-SDT
4 RSRP threshold for carrier selection is specific to SDT (i.e. separately configured for SDT).  This is optional for the network.  
5 Confirm that cell selection mechanism is not modified 
6 RSRP threshold for RA type selection is specific to SDT (i.e. separately configured for SDT)
7 Data volume threshold is the same for CG-SDT and RA-SDT (can be checked further in stage 3 if we obtain majority support)
8	FFS on the order and missing pieces (e.g. failure, fallback) of the high level procedure.  The details of the procedures are left for stage 3.  FFS on the procedure below, but copied for information.
	A.  Upon arrival of data only for DRB/SRB(s) for which SDT is enabled, the high level procedure for selection between SDT and non SDT procedure is as follows:
	If CG-SDT criteria is met: UE selects CG-SDT. UE initiate SDT procedure
	Else if RA-SDT criteria is met: UE selects RA-SDT. UE initiate SDT procedure
	Else: UE initiate non SDT procedure.

	B. CG-SDT criteria is considered met, if all of the following conditions are met,
1) available data volume <= data volume threshold
2) RSRP is greater than or equal to a configured threshold
FFS 3) CG-SDT resources are configured on the selected UL carrier and are valid

C. RA-SDT criteria is considered met, if all of the following conditions are met,
1) available data volume <= data volume threshold
2) RSRP is greater than or equal to a configured threshold
3) 4 step RA-SDT resources are configured on the selected UL carrier and criteria to select 4 step RA SDT is met; or 2 step RA-SDT resources are configured on the selected UL carrier and criteria to select 2 step RA SDT is met

9 Switching from SDT to non-SDT is supported.
10 FFS Switching from CG-SDT to RA-SDT is not allowed
11	UE switches from SDT to non-SDT in following cases:
-	Case 1 (27/0): UE receive indication from network to switch to non-SDT procedure. 
Network can send RRCResume. FFS whether network can send indication in RAR/fallbackRAR/DCI to switch to non-SDT procedure.
-	FFS Case 2 (18/9): Initial UL transmission (in msgA/Msg3/CG resources) fails configured number of times



Agreements
1	 The UE performs PDCP re-establishment implicitly, i.e. without explicit indication for PDCP re-establishment, when the UE initiates SDT procedure. 
2	As in legacy, whether to support ROHC continuity is explicitly configured by the network. 
3	PDCP duplication is not supported for SDT
4	connected mode DRX is not supported for SDT
5	PHR functionality is supported for SDT.   FFS on PHR procedure
6	SR resource is not configured for SDT. When the BSR is triggered by SDT data, the UE will trigger RA because SR resource is not available, same as legacy

In this paper, we would like to discuss the open issues of the UP common aspects of SDT and provide our views.
Discussion
Switching between CG-SDT and RA-SDT 
RAN2 #113bis-e meeting has agreed that switching from SDT to non-SDT should be supported. Whether switching between CG-SDT and RA-SDT is allowed or not is FFS. In the email discussion [1], whether UE can initiate RACH procedure during the subsequence CG transmission phase was discussed. 
UE selects CG resource to perform small data transmission if certain criteria are satisfied, such as based on the data volume threshold, configured RSRP threshold, valid CG resource configured, valid TA and so on. Due to the link degradation or UE moving to cell edge or other reasons, UE may not receive any downlink response even after number of times retransmission. This may imply that the configured CG resource would not be suitable for small data transfer any more if a number of failed SDT transmissions on CG resource happen.
For the case of TA timer expiration during the CG subsequent transmission phase, RAN2 agreed that UE should release the CG resource. One possible solution to acquire TA in time is that UE is allowed to initiate RACH procedure if TA becomes invalid. The switching mechanism could help UE to re-synchronize with network quickly in the RACH procedure and 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 proposals.
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: When TA becomes invalid during the CG based SDT, UE switches to initiate RACH.
When small data transfer is in the subsequent CG-SDT phase, network should already receive the RRC resume request message during the CG-SDT initial phase. If UE is allowed to switch to RACH, it is not desirable for UE to send the RRC resume request message again within 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 phase, C-RNTI MAC CE or a UE-specific RNTI MAC CE for PDCCH monitoring should be already provided in the CG configuration in RRC release message. When UE switch to RACH, the C-RNTI MAC CE or the UE-specific RNTI MAC CE and BSR MAC CE can be contained in the RACH procedure as the UE identity in MSG3 or MsgA.
Proposal 2: 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 or a UE-specific RNTI MAC CE and BSR MAC CE can be sent via RACH procedure.
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.
If UE is allowed to switch from CG-SDT to RA-SDT, it is possible that the MAC PDU sent via PUSCH resource of RACH or CG resource might be rebuilt. It could depend on network’s configuration on the uplink resources of RACH and CG configuration. Even if rebuilding is needed, it can be up to UE implementation to resolve this issue.
Proposal 4: If switching from CG-SDT to RACH requires rebuilding of MAC PDU, it can be up to UE implementation.

Redundant PDCP status report
It has been agreed in the SDT study that for both RACH based and CG based small data transmission, upon RRC resume procedure for the small data transmission initiation, UE shall re-establish at least the SDT PDCP entities and resume the SDT DRBs that are configured for small data transmission (along with the SRB1). 
According to the current NR PDCP spec., the receiving PDCP entity will trigger PDCP status report when upper layer requests PDCP re-establishment. But the PDCP Rx parameters, such as RX_NEXT, RX_DELIV are already set to initial values for the suspended PDCP entities when UE goes to RRC_INACTIVE state. This implies that a useless PDCP status report would be sent to network, indicating FMC = 0 and nothing else. 
Observation 2: A useless PDCP status report would be sent to network when SDT PDCP entities are re-established. 
In RAN2 #113bis-e meeting, the UP offline discussion [2] has studied whether and how the PDCP status report is suppressed for SDT. In our view, the resulting PDCP status report serves no purpose, UE can simply not send PDCP status report when PDCP reestablishment is triggered in the initiation of SDT procedure. Thus, the following is proposed.
Proposal 5: For SDT DRB, if the PDCP re-establishment is triggered due to the PDCP entity being resumed after PDCP entity suspending, the PDCP entity should omit the PDCP status report. 

PHR procedure for SDT
In RAN2 #113bis-e meeting, it has been agreed the PHR functionality should be supported for SDT, and detailed PHR procedure can be further studied. 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. Thus, the PHR reporting could be triggered 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 6: PHR is reported in the subsequent data phase of SDT. 
In the legacy logical channel prioritization, PHR MAC CE has higher priority than the data from logical channel. In SDT procedure, we don’t think it is necessary to revise the priority. If user data from logical channel has higher priority than PHR, there might be no available resource any more for PHR reporting in some cases.
Proposal 7: The legacy PHR MAC CE priority should be kept in 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: When TA becomes invalid during the CG based SDT, UE switches to initiate RACH.
Proposal 2: 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 or a UE-specific RNTI MAC CE and BSR MAC CE can be sent via RACH procedure.
Proposal 3: UE should be allowed to switch to RACH based SDT procedure if the first UL message is not successfully received in the initial phase of CG-SDT.
Proposal 4: If switching from CG-SDT to RACH requires rebuilding of MAC PDU, it can be up to UE implementation.

Redundant PDCP status report
Observation 2: A useless PDCP status report would be sent to network when SDT PDCP entities are re-established. 
Proposal 5: For SDT DRB, if the PDCP re-establishment is triggered due to the PDCP entity being resumed after PDCP entity suspending, the PDCP entity should omit the PDCP status report. 

PHR procedure for SDT
Observation 3: When SDT has only one single data transmission, the PHR procedure may not be involved. 
Proposal 6: PHR is reported in the subsequent data phase of SDT. 
Proposal 7: The legacy PHR MAC CE priority should be kept in SDT.
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