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1	Introduction
This contribution discusses  some of the open issues left from the agreements made so far, i.e.
RAN2 111-e
Agreements 
8	Data volume threshold is used for the UE to decide whether to do SDT or not.   FFS how we calculate data volume.  
	  

In RAN2#112e, the following agreements were reached:

	Agreements:
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 
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
	


This contribution discusses these issues as well as some other common aspects for RACH based and CG based SDT from [1].
[bookmark: _Ref178064866]2	Discussion
2.1	Overall Procedure
In the email discussion [1] there seems to be a general consensus between companies of the overall procedure, our understanding of the consensus is depicted in Figure 1. 
[image: ]
Figure 1. Selection of SDT resources based on DVT and RSRP
One aspect that we think has not been adequately discussed is if the RSRP threshold for selecting SDT or non-SDT, i.e. the top level selection in Figure 1 could be optional. If not configured, the UE may select SDT irrespective of RSRP. This would be the case if the 4-step SDT procedure is configured in such a way that cell-edge coverage in the cell is sufficient. For example, in small cells or if the msg3 size is similar in the 4-step legacy and 4-step RA-SDT. We give the following proposals.
[bookmark: _Toc67593943][bookmark: _Toc68204997]The RSRP threshold for selecting between SDT and non-SDT procedure is optionally configured.
[bookmark: _Toc68204998] If the RSRP threshold for selecting between SDT and non-SDT procedure is not configured, SDT may be selected irrespective of measured RSRP.
Another aspect that we think needs more discussion is the selection between SUL or NUL carrier, especially in the light of the possibility to configure CG-SDT on both carriers. Since CG-SDT is targeting stationary UEs we do not see any reason for toggling between SUL and NUL during an ongoing CG-SDT procedure once the carrier has been selected. This will follow legacy procedure in the random access procedure and is advantageous for avoiding complicated scenarios where the UE jumps between the NUL and SUL for different transmissions and the gNB consequently needs to monitor for CG transmissions on both carriers. Instead we believe that once the carrier has been selected, the SDT procedure should be carried out on that carrier until the UE receives the RRC Release (or RRC Resume/Setup/Reject) ending the procedure. If this is accepted, then there is no point to keep the CG configuration on the carrier not selected since it will not be used during the SDT procedure. We give the following proposals
[bookmark: _Toc67593944][bookmark: _Toc68204999]Once the SUL or NUL has been selected, the SDT procedure is carried out on the selected carrier.
[bookmark: _Toc68205000]The CG configuration on the not selected carrier is released
Even if the carrier is selected before selecting between CG and RA based SDT procedure, there is also a NUL/SUL selection in the RA procedure which is also based on the RSRP level. There could be situations where different RSRP thresholds would be configured, e.g. in case that CG-SDT would have different requirements for sufficient performance compared to those of RA-SDT. In this case it could happen that the UE first selects e.g. SUL but then either has no CG configuration on this carrier or fails to have a valid TA and at the following NUL/SUL selection in the RA procedure, the UE re-selects to the other carrier. This could be avoided by configuring the same RSRP threshold but another option is to skip the SUL/NUL selection in the RA procedure, thereby ensuring that once the carrier is selected, it remains on the selected carrier.
[bookmark: _Toc67593945][bookmark: _Toc68205001]Once the SUL or NUL has been selected in the SDT procedure, it is not re-evaluated in the random access procedure.
2.2 BSR triggering 
From the agreements in RAN2#112e, 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 a BSR. This enables the UE to inform the gNB of the amount if data remaining in the buffer after the first transmission and thereby be able to provide additional grant(s). According to legacy BSR triggering conditions, no new BSR is triggered for new data arriving to the same LCG unless the buffer becomes empty. However, in legacy the gNB can derive that data is still in the buffer by issuing a grant larger than data amount in the buffer indicated in the BSR by noticing that the TB is filled (no padding). This mechanism should be sufficient also for SDT. This is aligned with a proposal in the email discussion [2]: “For SDT DRBs, if further data arrives during the SDT procedure, then BSR may be triggered according to existing triggering conditions (i.e. no new BSR triggers are necessary for this).” We think that if this proposal is agreed, this is sufficient for handling of subsequent SDT data during an ongoing SDT procedure.
[bookmark: _Toc67908403][bookmark: _Toc67908880][bookmark: _Toc67987785][bookmark: _Toc67593946][bookmark: _Toc68205002]Legacy BSR triggers are sufficient to handle arrival of new SDT data and transmission (multiplexing of BSR into the MAC PDU, when triggered).
Since SDT is a specific use case with small data packets and e.g. only one or a few DRBs configured, optimizations to reduce overhead could be considered. Several improvements are possible. For example, if the amount of data left in the buffer could be transmitted with a new grant of the same size (or less than a threshold), no BSR would be needed. In other cases, the BSR could be limited to be a short BSR only reporting data from the LCG configured for SDT. In this case also more optimal formats could be introduced by removing the MAC subheader for the short BSR and using the R-bit in e.g. the R/F/LCID MAC subheader of the MAC SDU to signal inclusion of a short BSR. However, defining new BSR formats requires additional work and we therefore believe that these discussions could be postponed to later releases. 
[bookmark: _Toc68205003]As a baseline, legacy BSR formats are used for SDT.
 2.3 Data Volume Threshold (DVT)
Having a DVT for selecting between SDT and non-SDT procedures has been agreed but the details of how to compute the amount of data to compare to the DVT has not been agreed. We believe that this could be done without considering headers but only the amount of data available in the PDCP layer in DRBs configured for SDT when the SDT procedure is triggered, i.e the DRBs configured for SDT are resumed for evaluating the DVT. The threshold could then be set taking into account the mandatory RRCResumeRequest that will also be included in the first transmission

[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc68205004]Data available at PDCP layer in DRBs configured for SDT when SDT procedure is triggered is used for comparison to DVT threshold, i.e. no headers are considered.
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	The RSRP threshold for selecting between SDT and non-SDT procedure is optionally configured.
Proposal 2	If the RSRP threshold for selecting between SDT and non-SDT procedure is not configured, SDT may be selected irrespective of measured RSRP.
Proposal 3	Once the SUL or NUL has been selected, the SDT procedure is carried out on the selected carrier.
Proposal 4	The CG configuration on the not selected carrier is released
Proposal 5	Once the SUL or NUL has been selected in the SDT procedure, it is not re-evaluated in the random access procedure.
Proposal 6	Legacy BSR triggers are sufficient to handle arrival of new SDT data and transmission (multiplexing of BSR into the MAC PDU, when triggered).
Proposal 7	As a baseline, legacy BSR formats are used for SDT.
Proposal 8	Data available at PDCP layer in DRBs configured for SDT when SDT procedure is triggered is used for comparison to DVT threshold, i.e. no headers are considered.
[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Annex][bookmark: _Ref61525403][bookmark: _Ref174151459][bookmark: _Ref189809556]Report from email discussion [POST113-e][501][SDT] Selection criteria and overall Procedure (Samsung)
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