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1	Introduction
This contribution discusses some of the unresolved issues left from the agreements made so far, i.e.
· SUL NUL selection
· BSR framework
· Handling of non SDT arrival during ongoing SDT procedure
· PHR
· DVT
· Logical channel restrictions
· SDT Failure detection timer and RLC failure handling
· Cell re-selection during ongoing SDT procedure

[bookmark: _Ref178064866]2	Discussion
2.1	Overall Procedure
After RAN2#113bis-e, 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
2.2	SUL aspects
One 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: _Toc71568888]Once the SUL or NUL has been selected, the SDT procedure is carried out on the selected carrier.
[bookmark: _Toc71568889]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: _Toc71568890]Once the SUL or NUL has been selected in the SDT procedure, it is not re-evaluated in the random access procedure.
2.3 BSR triggering 
Subsequent transmissions of data configured for SDT can be expected to be a common feature for both RA-SDT and CG-SDT. This may be beneficial either if the data volume is larger than what fits in the Msg3/MsgA grant or in the CG resource, or if more data is received in the UE buffer during an ongoing SDT procedure. We believe that legacy procedure where gNB sends a DCI to C-RNTI with a new grant upon receiving a BSR (or no padding bits) is sufficient to handle subsequent data. For the RA-SDT, this implies that subsequent transmissions are done after contention resolution which then is carried out without sending the RRCRelease message in Msg4/MsgB. The procedures for RA-SDT are illustrated in Figure 1 and for CG-SDT in Figure 2.
[bookmark: _Toc68177748][bookmark: _Toc71568891]As a baseline, BSR reporting to trigger a DCI to C-RNTI for new grant is the baseline for subsequent transmissions in SDT.
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 [1]: “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: _Toc71568892]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: _Toc71568893]As a baseline, legacy BSR formats are used for SDT.

2.4 Non-SDT data arrival during ongoing SDT procedure
In case non-SDT data arrives in the UE buffer during an ongoing SDT procedure the situation is different. This has been discussed in email discussion [2] without reaching a clear consensus for any of the three options. We are in favour of option 1, meaning that the AS triggers a new RRC Resume procedure on SRB0. We believe this option is the most straightforward procedure following the lines of the legacy procedure. We believe that considering that this is a corner case, there is no reason to do anything else. Arguments raised against this by companies are: 
· That the same security material would be repeated. We think a horizontal Key derivation could be done in this case. 
· Using option 3 with DCCH on SRB2 would offer higher reliability due to RLC AM. We do not believe this would be needed as it is not needed for the normal cases when a RRCResumeRequest is sent.
· Difficulties if anchor relocation is performed during the SDT procedure. Since the second RRCResumeRequest would be transmitted in the same cell as the ongoing SDT procedure (which would then have the UEs AS context) this should not be an issue. 

Also, the other options will require discussions of new message formats which may be lengthy and also of how to handle the case when no grant is available so that the RA procedure is used. We propose
[bookmark: _Toc68177749][bookmark: _Toc71568894]In case non-SDT data arrives in the UE buffer during an ongoing SDT procedure, a new RRCResumeRequest should be triggered.
2.5 PHR triggering 
In RAN2#113bis-e it was agreed that PHR is supported, but the exact procedure was left for further studies. In SDT, the use of PHR is limited to cases when there are subsequent transmissions or there is reason to believe that the gNB will send the UE to connected mode. Since execution of the SDT procedure may or may not lead to subsequent transmissions a PHR is not always needed. In case of RA-SDT, a useful rule could be that the PHR is included if not all data can be included in Msg3 or MsgA. But even in this case, it may lead to cases where the PHR would be included although it is not needed, e.g. all remaining data will fit in a small subsequent transmission. We therefore believe that the best option is to configure a volume threshold so that the PHR is included if the data volume is above this threshold. It would also be useful to have  rules for the case when no DVT for PHR is configured, e.g. the PHR could in this case be tied to the inclusion of BSR, i.e. when a BSR is included in a MAC PDU, so is the PHR.  We propose
[bookmark: _Toc71568895]A Data volume threshold is defined for when PHR is triggered.

 2.6 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 should be done without considering headers (since these may be unknown when the DVT is evaluated) 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 considering the mandatory RRCResumeRequest that will also be included in the first transmission. 
[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc71568896]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.
2.7 Logical channel restriction
Multiplexing of data from different logical channels/DRBs configured for SDT is handled using logical channel restriction in multiplexing should be handled similarly to existing mechanisms. It should apply both for RACH and CG based SDT, using a separate or common parameter. This would further (i.e. reusing configuredGrantType1Allowed) allow that e.g. that some LCH are limited to RA-SDT, while other could be allowed on both CG-SDT and RA-SDT. This could be useful to avoid sending larger SRB2 messages over CG and to allow triggering RA-SDT when data arrives to a LCH not configured for CG-SDT.
[bookmark: _Toc68177744][bookmark: _Toc71568897]Multiplexing of different LCHs in an SDT MAC PDU is subject to configuration.
[bookmark: _Toc68177745][bookmark: _Toc71568898]LCH restrictions are separately configured for CG-SDT and RA-SDT

2.8 SDT Failure detection timer and RLC failure handling
The SDT failure detection timer has been discussed in RAN2#113bis-e where it was agreed that T319 stop conditions are also valid for this new timer. It was also agreed that RRC Reestablishment procedure is not supported for SDT. This implies that the UE actions upon SDT failure detection timer is to go to idle. The operation of the timer with respect to restarting was left for further studies. In case the option of not restarting the timer is selected, this implies that the timer setting must take worst-case scenarios into account. So if for example, up to 3 subsequent transmissions, up to 3 HARQ retransmissions and up to 4 RLC retransmissions is supported, the timer setting needs to be long enough to allow contention resolution, scheduling of 3 subsequent transmissions, each having 3 HARQ retransmissions and 4 RLC retransmissions before expiring. In a more common case, the SDT procedure has none or only one subsequent transmission and if this procedure fails, the timer would expire a long time after the failure. We believe it is easier to configure a timer which is restarted at every UL or DL transmissions and that this option gives a timer which reacts faster to failures. We therefore propose
[bookmark: _Toc71568899]The SDT failure detection timer is restarted at every UL or DL transmission.

In NR, in case the number of RLC retransmissions reach the maxRetxThreshold, RLC retransmissions are stopped, the higher layers are notified, and the UE will either initiate an RRC Reestablishment procedure or transit to idle. In RAN2#113bis-e, it was agreed that RRC Reestablishment is not supported for SDT so the appropriate action if RLC failure handling is supported for SDT is that the UE transits to idle.
This implies that the result of RLC failure handling and expiry of the SDT Failure detection timer would be the same: the UE transits to idle. In case the SDT failure detection timer is restarted for every UL transmission (including RLC retransmissions), it can be assumed that it would not be a very large time difference between when the RLC retransmissions reach the maxRetxThreshold and when the SDT Failure timer expires, given that the timer is configured in a reasonable way. 
Since we believe that the SDT failure detection time should be restarted for every UL transmission, we see no use of RLC failure handling and propose
[bookmark: _Toc71568900]RLC failure handling is not supported in case the SDT detection timer is restarted for every UL transmission.

2.9 Cell re-selection
In legacy, if an inactive UE during the Resume procedure triggers cell-reselection, it will transit to idle. The occurrence of cell reselection during the legacy Resume procedure would be a rather uncommon situation. However, the likelihood of cell reselection during a SDT procedure may be higher, considering that an SDT procedure may have subsequent transmissions and therefore continue for a longer time than a legacy Resume procedure. It could therefore be beneficial to have a simple mechanism to avoid sending the UE to Idle, to avoid the extra latency from transiting to Idle and doing an RRC Connection establishment in the new cell. This could be achieved by one of the following options:
1. Disable cell reselection when SDT is initiated or have the gNB to update security parameters immediately after receiving the RRCResumeRequest to enable sending a new RRCResumeRequest after cell re-selection
2. Stop the ongoing SDT procedure and initiate a new SDT procedure on the new cell when a cell re-selection is triggered during an ongoing SDT procedure. This case would be like a non-anchor relocation case since the UE context would not be available at the target gNB and would not be moved there since the same security parameters should not be used in different cells. In this case the data would need to be sent back to the old node for decoding.
In option 1, a problem is that the procedure would not be robust if the current cell becomes weak quickly and successful data transmission cannot be done or if coverage is lost prior to receiving the new security parameters. This would eventually result in that T319 would time out and the UE would be sent to idle and no SDT would be done.
In option 2, the UE would remain in Inactive and procedure would be initiated again on the newly selected cell. This case would work but need significant specification work e.g. to specify context handling, which seems as an unnecessary optimization for a very infrequent event. However, solutions along the lines of (2) could be discussed for coming releases since it could result in a shorter latency. For Rel. 17, we do not think it is worthwhile to pursue this option.
Proposal 1 [bookmark: _Toc68177750]If a cell re-selection is triggered during an ongoing SDT procedure, the UE should transit to Idle.

[bookmark: _Toc71106056]As discussed in [3], the gain of doing subsequent transmissions within the same SDT procedure is limited to special cases. Since the number of additional transmissions will be under gNB control it can be assumed that a larger number of subsequent transmissions will be uncommon and therefore the likelihood of cell re-selection during an ongoing SDT procedure will be in the same order as for a normal Resume procedure. This further motivates that there is no need for complex solutions and reducing data loss can be left for UE implementation.



Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Once the SUL or NUL has been selected, the SDT procedure is carried out on the selected carrier.
Proposal 2	The CG configuration on the not selected carrier is released
Proposal 3	Once the SUL or NUL has been selected in the SDT procedure, it is not re-evaluated in the random access procedure.
Proposal 4	As a baseline, BSR reporting to trigger a DCI to C-RNTI for new grant is the baseline for subsequent transmissions in SDT.
Proposal 5	Legacy BSR triggers are sufficient to handle arrival of new SDT data and transmission (multiplexing of BSR into the MAC PDU, when triggered).
Proposal 6	As a baseline, legacy BSR formats are used for SDT.
Proposal 7	In case non-SDT data arrives in the UE buffer during an ongoing SDT procedure, a new RRCResumeRequest should be triggered.
Proposal 8	A Data volume threshold is defined for when PHR is triggered.
Proposal 9	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.
Proposal 10	Multiplexing of different LCHs in an SDT MAC PDU is subject to configuration.
Proposal 11	LCH restrictions are separately configured for CG-SDT and RA-SDT
Proposal 12	The SDT failure detection timer is restarted at every UL or DL transmission.
Proposal 13	RLC failure handling is not supported in case the SDT detection timer is restarted for every UL transmission.
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