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1	Introduction
The relevant agreements discussed in this contribution are reported below in [1], [2] and [3]:
This contribution discusses some of the unresolved issues left from the agreements made so far, i.e.
· SUL NUL selection
· BSR framework
· PHR
· TAT
· Support for unlicensed operation
[bookmark: _Ref178064866]2	Discussion
2.1	SUL and NUL selection
One aspect that we think needs more discussion is the operation of SDT using SUL or NUL carrier. 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 an 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-SDT procedure, thereby ensuring that once the carrier is selected, the UE remains on the selected carrier.
[bookmark: _Toc85740963]Once the SUL or NUL has been selected in the SDT procedure, it is not re-evaluated in the Random access procedure 
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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 of 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 or a periodic BSR is configured. 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) or by configuring periodic BSR. These mechanisms should be sufficient also for SDT. The BSR framework is flexible enough to make also assistance information for positioning reports such as being discussed in [4] unnecessary. The BSR framework and proper SDT configuration will ensure that SDT can handle any data arrival within the limit of the DVT irrespective of periodicity.

[bookmark: _Toc85010550]Legacy BSR triggers are sufficient to handle arrival of new SDT data and transmission (multiplexing of BSR into the MAC PDU, when triggered).
[bookmark: _Toc67908403][bookmark: _Toc67908880][bookmark: _Toc67987785]The BSR configuration for SDT was discussed in RAN2#115-e. We believe that it is natural for the gNB to configure appropriate parameters for SDT. The default setting in the default MAC Cell Group configuration may be too restrictive and we therefore proposed configure them separately for SDT in the RRCRelease message or in SI. We propose

[bookmark: _Toc85740964]The BSR parameters for SDT periodicBSR-Timer and retxBSR-Timer should be configurable via RRCRelease or SI.
[bookmark: _Toc85740965]If the BSR parameters for SDT are not configured in either RRCRelease or SI, the parameter values from the default MAC Cell Group configuration are used  
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 additional short formats could be introduced by e.g. removing the MAC subheader for the short BSR and using the R-bit in i.e. the R/F/LCID MAC subheader of the MAC SDU to signal inclusion of a short BSR. 
[bookmark: _Toc85740966]RAN2 should discuss if a short BSR format should be supported.

2.3	PHR triggering
In RAN2#115-e it was agreed that PHR is supported, and that the PHR LCP priority is the same as in connected mode but that the PHR is cancelled if all SDT data fits in the grant (but not the PHR MAC CE). We believe these agreements are fine but that it would also be beneficial if a DVT could be configured for PHR. In SDT, the main benefit of the PHR is when the UE is sent to connected mode. Since execution of the SDT procedure may or may not lead to subsequent transmissions a PHR is not always needed. For example when 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. We propose
[bookmark: _Toc85740967]A Data volume threshold is defined to trigger PHR
It has been agreed that legacy PHR triggers should be used. However, since legacy PHR is for connected mode, we believe that it would be more clear if it was always triggered at initiation of the SDT procedure.
[bookmark: _Toc85185055][bookmark: _Toc85740968]PHR is triggered by initiation of the PHR procedure

2.4	TAT in SDT
In [5] and in RAN2#115-e, there was a discussion regarding if it is the same TAT in RA-SDT and CG-SDT and regarding the operation of the timers. In legacy RA, the TA MAC CE in the RAR is used and the TAT is started upon reception of the RAR. We see no reason why this should not be reused for RA-SDT.
In case of CG-SDT, it has been agreed that the SDT-TAT is started upon reception of the RRCRelease message. Since the CG-SDT procedure does not need to be initiated immediately after configuration and one of the important use-cases for CG-SDT is stationary devices it can be envisioned that the TAT could have a much longer setting than the legacy TAT for RA. We therefore believe that there should be different TATs for CG-SDT and RA-SDT, respectively. We propose
[bookmark: _Toc85740969]The legacy TAT is reused for RA-SDT
[bookmark: _Toc85740970]A separate CG-SDT TAT is used for CG-SDT
Both timers can be restarted by the gNB sending a TA MAC CE to the UE. 

2.5	Unlicensed operation
Enabling operation in unlicensed bands naturally increases the usefulness and applicability of SDT in the long term. However, specifying SDT for NR-U does not come for free. It needs to be considered carefully which features that can be reused for SDT. Many features fall under RAN1 domain and it will also most likely have RAN4 impacts which will need further investigations. Given the limited time left for Rel. 17 and the work still needed to complete the licensed operation, we propose that SDT support for NR-U is left for further releases.
[bookmark: _Toc85740971]SDT optimizations for NR-U is left for any later release.

Conclusion
[bookmark: _Hlk76116627]In the previous sections we made the following observations: 
Observation 1	Legacy BSR triggers are sufficient to handle arrival of new SDT data and transmission (multiplexing of BSR into the MAC PDU, when triggered).

Based on the discussion in the previous sections we propose the following:
Proposal 1	Once the SUL or NUL has been selected in the SDT procedure, it is not re-evaluated in the Random access procedure
Proposal 2	The BSR parameters for SDT periodicBSR-Timer and retxBSR-Timer should be configurable via RRCRelease or SI.
Proposal 3	If the BSR parameters for SDT are not configured in either RRCRelease or SI, the parameter values from the default MAC Cell Group configuration are used
Proposal 4	RAN2 should discuss if a short BSR format should be supported.
Proposal 5	A Data volume threshold is defined to trigger PHR
Proposal 6	PHR is triggered by initiation of the PHR procedure
Proposal 7	The legacy TAT is reused for RA-SDT
Proposal 8	A separate CG-SDT TAT is used for CG-SDT
Proposal 9	SDT optimizations for NR-U is left for any later release.
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