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In RAN2#112e meeting, the handling of SDT-DRBs upon initiating RESUME procedure for SDT was discussed and following agreements were made:
	Agreements:
1   For small data, for RACH and CG based solutions when the UE receives RRC release with Suspend config, the UE at least performs the following actions (i.e. same action as in legacy): 
· MAC is reset and default MAC cell group configuration is released 
· RLC entities for SRB1 are re-established 
· SRBs and DRBs are suspended except SRB0
       NOTE: SDT termination will be discussed with later papers
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 


In this contribution, we discuss the handling of non-SDT DRBs during the RESUME procedure for SDT.
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Just as agreed that SDT is transparent to NAS layer, i.e. NAS generates one of the existing resume causes and AS decides SDT vs non-SDT access and the data volume threshold is used for the UE to decide whether to do SDT or not. Considering SDT is configured by the network on a per DRB basis, the first criterion for AS to decide whether to initiate SDT or normal RESUME procedure is the type of DRB i.e. SDT-DRB or non-SDT DRB having UL data arrival at that point of time. 
If there is at least one non-SDT DRB having UL data arrival, UE should initiate normal RESUME procedure. There is no benefit to initiate SDT even if the total amount of data volume at that point of time is below the configured threshold, because there will be more data arrival and UE should go to CONNECTED state. 
If only SDT DRB(s) has UL data arrival, UE will check whether the total amount of data volume is below the configured threshold. It implies that only the SDT-DRB(s) is concerned for the data volume calculation and threshold configuration. 
Proposal 1: UE initiates normal RESUME procedure if at least one non-SDT DRB has UL data arrival. 
Proposal 2: UE initiates SDT if only SDT-DRB(s) have UL data arrival and the data volume is below a configured threshold. 
Considering subsequent data transmission is supported, the duration of the UE in INACTIVE performing SDT will be prolonged. When UE performs data transmission for SDT-DRBs in INACTIVE, it’s possible that there is UL data arrival for non-SDT DRBs.  The desired operation is that UE goes to CONNECTED. Generally, there are two methods to handle this case. 
	Open issues for further discussion
For non-SDT DRBs, the following aspects are proposed to be discussed in company contributions:
· RAN2 needs to decide which way to proceed for non-SDT DRBs. 
· Option 1: Resume non-SDT DRBs and enable necessary changes to trigger BSR for this case
· Option 2: Do not resume non-SDT DRBs and rely on NAS to trigger new RRCResumeRequest for this case



In option 1, BSR is used. However, BSR can only provide the data volume information in the granularity of LCG instead of LCHs. Based on BSR information, the network doesn’t exactly know whether the UL data is from non-SDT DRBs or SDT-DRBs. One possible solution is that the SDT DRB and non-SDT DRBs are always configured in different LCGs. The non-SDT LCHs can be configured to have higher priority than the SDT LCHs and BRR can be triggered when there is UL data arrival for the non-SDT DRBs. In this option, the SDT data transmission can be continued and UE experience can be guaranteed. 
Option 2 is a fall-back operation from SDT to normal RESUME procedure. It’s a simple solution, but the data of SDT-DRBs in the previous SDT procedure will be lost. Considering SDT procedure in INACTIVE is prolonged and non-SDT DRB having data arrival during SDT in INACTIVE is not a corner case, the fall-back operation will impair the UE experience and is not preferred. 
Proposal 3: When non-SDT DRB(s) has UL data arrival, BSR is triggered and reported to the network and the network responds RRCResume message to send UE to CONNECTED. 
Proposal 4: Non-SDT LCHs and SDT LCHs are configured in different LCGs and non-SDT LCHs have higher priority than SDT LCHs. 
In order to trigger and report BSR for the data arriving in non-SDT DRBs, one prerequisite is that the non-SDT DRBs are resumed when UE initiates SDT. Otherwise, if the non-SDT DRBs are still suspended, the UL data will not arrive in the UL buffered and not be counted in the data volume calculation. Therefore, the non-SDT DRBs are also resumed when UE initiates SDT. 
Proposal 5: UE resumes the non-SDT DRBs when initiating RESUME procedure for SDT.
Data transmission for non-SDT DRB is intended to be performed after UE transfers to CONNECTED state. It is not desired for UE to multiplex non-SDT DRB data and the SDT DRB data together when performs LCP in INACTIVE. Although the non-SDT DRBs are resumed upon initiating SDT, UE doesn’t take the non-SDT LCHs into account for LCP and doesn’t transmit non-SDT DRB data in INACTIVE. 
Proposal 6: UE doesn’t transmit non-SDT DRB data in INACTIVE. The transmission of non-SDT DRB data is performed after UE transfers to CONNECTED.  
For SDT-DRB, UE re-establish the SDT PDCP entities and resume the SDT DRBs when initiating SDT access. In normal RESUME procedure, the DRBs are resumed, but the PDCP entity are not established at that point of time. The PDCP entity of the DRBs will be re-established later when UE transfers to CONNECTED. UE performs PDCP re-establishment for a DRB when receives RRCReconfiguration message with reestablishPDCP set for the DRB. 
For non-SDT DRB in SDT procedure, whether to perform PDCP re-establishment upon initiating SDT needs to be considered. Following options can be considered:
· Option A: same as SDT-DRB, PDCP for non-SDT DRB(s) is re-established upon initiating SDT;
· Option B: same as normal RESUME procedure, PDCP for non-SDT DRB(s) is re-established when RRCResume message is received;
When UE receives RRCResume message, it is expected that the security key will be updated and the PDCP entities should be re-established.  In option A, the PDCP entity for the non-SDT DRB(s) is re-established twice redundantly. Option B aligns current operation, which has least spec impact. 
Proposal 7: PDCP reestablishment for the non-SDT DRBs is performed when UE receives RRCResume message with explicit indication. 
Conclusion
Proposal 1: UE initiates normal RESUME procedure if at least one non-SDT DRB has UL data arrival. 
Proposal 2: UE initiates SDT if only SDT-DRB(s) have UL data arrival and the data volume is below a configured threshold. 
Proposal 3: When non-SDT DRB(s) has UL data arrival, BSR is triggered and reported to the network and the network responds RRCResume message to send UE to CONNECTED. 
Proposal 4: Non-SDT LCHs and SDT LCHs are configured in different LCGs and non-SDT LCHs have higher priority than SDT LCHs. 
Proposal 5: UE resumes the non-SDT DRBs when initiating RESUME procedure for SDT.
Proposal 6: UE doesn’t transmit non-SDT DRB data in INACTIVE. The transmission of non-SDT DRB data is performed after UE transfers to CONNECTED.  
Proposal 7: PDCP reestablishment for the non-SDT DRBs is performed when UE receives RRCResume message with explicit indication. 
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