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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]During RAN2#112-e, various agreements were achieved for SDT[1]. In this document, we address the UP common issues of SDT and our analysis and preferences on the above issues are also provided.
[bookmark: _GoBack]Discussion
2.1. Data volume threshold for SDT
In LTE, before initiating EDT or PUR, UE will estimate the size of the total UL data and check whether it is smaller or equal to the TBS configured for EDT or PUR [2]. This is because in LTE, EDT and PUR are implemented based on one shot transmission. If the data volume is beyond the configured threshold, the UL grant provided in EDT or PUR is not big enough to carry all the UL data. The UE requests normal RRC setup/resume procedure, if the size of the total UL data has exceeded the configured TBS.
In SDT, the same principle can be reused. This is because if the data amount is greater than a configured TBS, the SDT may experience such a long time that the power saving gain vanishes. In order to avoid this, the UE should enter RRC Connected mode rather than using SDT.
[bookmark: _Toc61280010]Proposal 1: UE should check whether the size of the total UL data has exceeded the configured data volume threshold before SDT initiation.
For RA-based SDT, UE can reselect to another serving cell and perform SDT. Then, reservation of dedicated RA resource for one UE will greatly impacts the capacity of the cell. Therefore, it is proposed that:
Proposal 2: Support shared RA resources for RA-based SDT.
Another issue is whether the TBS threshold is separately configured for RA-based and CG-based SDT. It has been agreed in the last meeting that the configuration of CG resource for UE uplink SDT is contained in the RRCRelease message. It means at least dedicated CG resources should be configured for the CG-based SDT. It is also beneficial on CG resource configuration, since gNB can configure specific CG resource, e.g. TBS size, periodicity and etc. for the UE.
If Proposal 2 is agreed, the TBS threshold in RA-based SDT will be configured considering all the potential traffics of the UEs served in the cell. But for CG-based SDT, TBS threshold can be configured specific for one service. From the perspective on better utilization of resource, it is beneficial to define two different TBS thresholds.
[bookmark: _Toc61280011]Proposal 3: Separate TBS threshold should be defined for RA/CG-based SDT.
2.2. Handling of data arrival for non-SDT DRBs
During subsequent data transmission, there is possibility that data of non-SDT bearer arrives. Then, the following issues need to be studied.
· how to indicate to the network that data of non-SDT data arrives: BSR or RRC message
· Whether data of non-SDT is multiplexed into the SDT grant
2.2.1	How to indicate arrival of non-SDT data to gNB
When data of non-SDT DRB arrives, solutions can be BSR reporting and sending RRC message to network. One of the benefits of reporting BSR is that the data volume of the non-DRBs can be indicated to the network together with SDT UP data without triggering a new RRC procedure. Meanwhile current BSR triggering and reporting procedure as well as BSR format can be reused for BSR reporting. Low complexity can be expected in this solution. In [3], we find that if a new RRC message, e.g. RRCResumeRequest is used to indicate data of non-SDT DRB arrival, it may cause potential issues regarding security, access control and use of SRB0 while SRB1 is in use. Therefore, we propose that:
[bookmark: _Toc61280012]Proposal 4: UE reports BSR to indicate gNB arrival of non-SDT data.
2.2.2	Whether to multiplex data of non-SDT to the SDT grant
In last meeting, agreements on multiplexing of SDT as well as non-SDT DRB were achieved.
	3  	The first UL message (i.e. MSG3 for 4-step RACH, MSGA payload for 2-step RACH and the CG transmission for CG) may contain at least the following contents (depending on the size of the message):
-	CCCH message (needs to be included)
LCP can be used to determine to priority of the content below that may be included
-	DRB data from one or more DRBs which are configured by the network for small data transmission 
-	MAC CEs – (e.g. BSR).  FFS other MAC CEs 
-	Padding bits
	FFS if we need to ensure that SDT data only is included.  Depends on whether the UE initiates legacy/normal resume 


But there is FFS on whether only SDT data is included in SDT grant. In our understanding, SDT is used for the small and infrequent data traffic. The UE can remain in RRC INACTIVE state without entering RRC connected mode. The configuration of SDT is not suitable for data of non-SDT. For instance, the TBS may be too small that it can’t carry the data of non-SDT. Or the packet loss rate of SDT grant is too high to guarantee the reliability of the traffic on non-SDT. In this case, it is low efficient to transmit non-SDT data using SDT grant. Therefore, it is reasonable that data of non-SDT DRB is not multiplexed into SDT grant.
[bookmark: _Toc61280013]Proposal 5: Include only SDT data to SDT grant.
2.3. Handling of data arrival for SDT DRBs larger than the threshold
In some scenarios, a large amount of SDT data may arrive during SDT transmission. For example, numerous chatting messages may begin in wechat. Then, it may happen that the size of UL data has exceeded the threshold configured for SDT. One question is whether enhancements are needed in this case. Solutions are provided below.
Solution 1: No enhancements.
If no enhancements are applied, one possible consequence is the timeline of SDT procedure is extended to one undefined scale in RRC inactive state. Compared with RRC connected mode, this is low efficient and gNB can’t steer the configurations to the transmission flexibly and timely. Therefore, enhancements are necessary.
Solution 2: Based on network implementation
In solution 2, UE performs normal transmission. And it depends on the network to identify whether large amount of SDT data arrives. In RRC connected mode, no regular BSR will be triggered since there is no data from higher logical channel arrives. UE can report the buffer status by padding BSR or periodic BSR. However, in RRC inactive state, introducing padding BSR or periodic BSR will definitely bring more complexities for SDT. But regular BSR is only triggered when the buffer is empty. Therefore, depending on only regular BSR, gNB is not likely to be aware of arrival of large amount of SDT data in time, which may bring transmission latency. Therefore, this solution is not attractive.
Solution 3: UE indicates gNB that the TBS of non-SDT data is beyond the configured threshold.
In this case, UE can send indication to gNB. Like arrival of non-SDT data, there are 2 options, i.e. BSR and RRC signaling. Taking into count of the analysis in section 2.2.2, we think BSR is better. 
In consideration of the above analysis, we propose that:
[bookmark: _Toc61280014]Proposal 6: UE reports BSR to indicate gNB that SDT data with higher data amount than the configured threshold arrives.
2.4. SDT BWP
In the email discussion [4], dedicated BWP for SDT was discussed for CG. But in RAN2#112-e meeting, some companies [5] also proposed to be used dedicated BWP for RA-SDT. In our understanding, there are some common issues for dedicated BWP for both RA-based and CG-based SDT like Paging and SIB reception. For short, we name dedicated BWP for SDT as SDT BWP.
In NR, Paging and SIB can be sent only on the initial DL BWP when the UE is in RRC inactive state. And UE knows the update of SIB by reading valueTag or Paging. If UE switches to another DL BWP, UE may miss SIB update and paging as well.
For FDD, the UL BWP can be configured independently with DL BWP. The UE can still monitor Paging and SIB on the initial DL BWP even one UL SDT BWP is configured for the UE. Hence, there is no issue for paging or SIB reception for FDD.
But for TDD, the DL and UL BWP are paired configured. It means when one dedicated UL BWP is configured for the UE, UE also switch its DL BWP to SDT BWP. Then, there is a risk that the UE may miss Paging as well as updated SIBs without enhancements.
During SDT, the UE may send resume ID (this has not been agreed yet) to gNB. Hence, gNB is aware which UE performs SDT. If Paging message for the UE arrives, gNB can just send the packet by one DL SDT message or just indicates the UE to go the RRC connected mode. If SIB update happens, gNB can send dedicated RRC message to the UE or ask the UE to go to RRC connected mode as well. So we see enhancements are needed for Paging reception and SIB update for both RA-based and CG-based SDT.
[bookmark: _Toc61279995]Observation 1: Enhancements are needed for paging reception and SIB update for SDT BWP in TDD if a dedicated BWP is adopted for SDT.
Consequently, we propose that:
[bookmark: _Toc61280015]Proposal 7: Not Support SDT BWP for both RA-based and CG-based SDT.
2.5. Handling on PDCP layer
In RAN2#112-e meeting, FFSs were left for PDCP [1]. In this section, we focus on the PDCP layer.
	2	For both RACH and CG based solutions, upon initiating RESUME procedure for SDT initiation (i.e. for first SDT transmission), the 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). FFS for non-SDT DRBs. FFS on implicit vs. explicit.  FFS on whether we a new Resume cause.  FFS on whether we need to deal with suppressing PDCP status report 


2.5.1	Whether to re-establish PDCP entities of non-SDT DRBs
This issue is related to whether DRBs of non-SDT should be resumed before SDT. Based on the discussions in [3], we propose that all DRBs including non-SDT DRBs are resumed before SDT. And it has been agreed in last meeting that UE shall re-establish at least SDT PDCP entities. Like SDT DRB, PDCP of non-SDT DRBs should be re-established.
[bookmark: _Toc61280016]Proposal 8: PDCP of non-SDT DRBs should be re-established at the initiation of SDT.
2.5.2	Implicit or explicit PDCP re-establishment
There was also one FFS on whether to re-establish the PDCP implicitly or explicitly. Explicit PDCP re-establishment means that gNB sends explicit indication, e.g. RRCRelease or broadcast message, to notify the UE to perform PDCP re-establishment. But we see there is no necessity to use the explicit indication, since it will be always enabled. UE can autonomously perform PDCP re-establishment before SDT initiation.
[bookmark: _Toc61280017]Proposal 9: UE performs PDCP re-establishment implicitly before SDT transmission.
2.5.3	PDCP status report
In RAN2#112-e meeting, some companies raised their concerns on whether we need to deal with suppressing PDCP status report. But in NR, whether UE sends PDCP status report during PDCP re-establishment depends on whether RRC layer indicates the DRB to send a PDCP status report in the uplink. If the  IE statusReportRequired is set to be true, the UE will send PDCP status report in uplink. Otherwise, the UE will not send the PDCP status report. It can be seen that it is under the network control on whether to report PDCP status report in UL. Hence, we see there is no issue related to PDCP status report as it can be controlled by the network. And no enhancements on suppressing PDCP status report in SDT are needed in SDT.
[bookmark: _Toc61280018]Proposal 10: No enhancements are needed on suppressing PDCP status report in SDT.
2.6. Whether to support DRX
In RAN2#112-e meeting, some companies support DRX in CG-based SDT [6]. Using DRX, the UE can go to DRX inactive state without performing PDCCH monitor. It shows its advantageous aspects on power saving. But in NR, the PDCCH occasion can be configured with large periodicity and on the selective slots as well as symbols. So the power saving gain in SDT using DRX is marginal but with complexities. 
Consequently, it is proposed that:
[bookmark: _Toc61280019]Proposal 11: Do not support DRX in SDT.
Conclusion
This contribution analyzed the UP common issues for both RA-based and CG-based SDT. We conclude the following observations and proposals:
Observation 1: Enhancements are needed for paging reception and SIB update for SDT BWP in TDD if a dedicated BWP is adopted for SDT.
Proposal 1: UE should check whether the size of the total UL data has exceeded the configured data volume threshold before SDT initiation.
Proposal 3: Separate TBS threshold should be defined for RA/CG-based SDT.
Proposal 4: UE reports BSR to indicate gNB arrival of non-SDT data.
Proposal 5: Include only SDT data to SDT grant.
Proposal 6: UE reports BSR to indicate gNB that SDT data with higher data amount than the configured threshold arrives.
Proposal 7: Not Support SDT BWP for both RA-based and CG-based SDT.
Proposal 8: PDCP of non-SDT DRBs should be re-established at the initiation of SDT.
Proposal 9: UE performs PDCP re-establishment implicitly before SDT transmission.
Proposal 10: No enhancements are needed on suppressing PDCP status report in SDT.
Proposal 11: Do not support DRX in SDT.
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