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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
· LCH Restrictions
· SR triggering
· DVT
· 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. We think that it is the intention of RAN2 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. However, this is not clear in the random access procedure initialization in 38.321, and we therefore propose that this should be captured. 
[bookmark: _Toc92792889]Once the SUL or NUL has been selected in the SDT procedure, the Random access procedure is performed on the selected carrier. 
[bookmark: _Toc92447105]
[bookmark: _Toc92792890]An example of how this could be captured in 38.321 section 5.1.1 is shown below.
[bookmark: _Toc29239806]

	Start of change



1>	if the carrier to use for the Random Access procedure is explicitly signalled or selected in the SDT procedure:
2>	select the signalled carrier for performing Random Access procedure;
2>	set the PCMAX to PCMAX,f,c of the signalled carrier.

	End of change




[bookmark: _Toc78893461][bookmark: _Toc78967722][bookmark: _Toc78967750][bookmark: _Toc78893462][bookmark: _Toc78967723][bookmark: _Toc78967751][bookmark: _Toc78893463][bookmark: _Toc78967724][bookmark: _Toc78967752][bookmark: _Toc78893464][bookmark: _Toc78967725][bookmark: _Toc78967753][bookmark: _Toc78893465][bookmark: _Toc78967726][bookmark: _Toc78967754][bookmark: _Toc78893466][bookmark: _Toc78967727][bookmark: _Toc78967755][bookmark: _Toc78893467][bookmark: _Toc78967728][bookmark: _Toc78967756][bookmark: _Toc78893468][bookmark: _Toc78967729][bookmark: _Toc78967757][bookmark: _Toc78893469][bookmark: _Toc78967730][bookmark: _Toc78967758][bookmark: _Toc78893470][bookmark: _Toc78967731][bookmark: _Toc78967759][bookmark: _Toc78893471][bookmark: _Toc78967732][bookmark: _Toc78967760][bookmark: _Toc78893472][bookmark: _Toc78967733][bookmark: _Toc78967761][bookmark: _Toc78893473][bookmark: _Toc78967734][bookmark: _Toc78967762][bookmark: _Toc78893474][bookmark: _Toc78967735][bookmark: _Toc78967763][bookmark: _Toc78893475][bookmark: _Toc78967736][bookmark: _Toc78967764][bookmark: _Toc78893476][bookmark: _Toc78967737][bookmark: _Toc78967765][bookmark: _Toc78893477][bookmark: _Toc78967738][bookmark: _Toc78967766][bookmark: _Toc78893478][bookmark: _Toc78967739][bookmark: _Toc78967767][bookmark: _Toc78893479][bookmark: _Toc78967740][bookmark: _Toc78967768]2.2	LCH restrictions
In RAN2#116e, the following agreements were made regarding LCH restrictions:
1. [bookmark: _Hlk89434760] LCH restrictions can be applied, re-using existing signalling, and it is up to gNB how restrictions are configured and MAC applies current specification rules)
2. If LCH restriction is applied for SDT, it is applied both for CG-SDT and RA-SDT.  

LCH restrictions are configured by the following parameters: allowedCG-List , configuredGrantType1Allowed, , maxPUSCH-Duration, allowedServingCells and allowedPHY-PriorityIndex. The first two of these, allowedCG-List and configuredGrantType1Allowed, are only valid for configured grants according to the IE description:
allowedServingCells
If present, UL MAC SDUs from this logical channel can only be mapped to the serving cells indicated in this list. Otherwise, UL MAC SDUs from this logical channel can be mapped to any configured serving cell of this cell group. Corresponds to 'allowedServingCells' in TS 38.321 [3].
configuredGrantType1Allowed
If present, UL MAC SDUs from this logical channel can be transmitted on a configured grant type 1. Corresponds to 'configuredGrantType1Allowed' in TS 38.321 [3].
We believe this should remain also for SDT, implying that if data arriving for an LCH which is restricted from using CG-SDT configuration, a RA procedure is initiated to obtain a grant.
For clarification, we propose:
[bookmark: _Toc92792891][bookmark: _Toc90300261]As in legacy, the LCH restrictions configuredGrantType1Allowed and allowedCG-List are valid only for CG.
2.3	SR triggering
In the RAN2#116-e meeting the following FFS was left:
[bookmark: _Hlk92284552]FFS whether the logicalChannelSR-DelayTimer is not applied for logical channels configured with SDT
The question arises due to the agreement 
1. [bookmark: _Hlk90283970]BSR is configured only by default MAC Cell Group configuration

Since the logicalChannelSR-DelayTimer is not configured by the default MAC Cell Group configuration this needs to be done by other means in case it is wanted. We believe that the timer as well as logicalChannelSR-Mask may be useful to enable efficient configurations for the BSR and SR procedures and see no reason why these parameters could be configured for SDT. Instead, we believe that we should follow legacy and allow configuration of the parameters. We therefore propose:

[bookmark: _Toc92792892]The logicalChannelSR-DelayTimer and logicalChannelSR-Mask can be optionally configured in the RRCRelease message.
2.4	SDT for posSIB retrieval 
One important use case where SDT should be used is obtaining posSIBs in Inactive mode using SDT framework. Using Rel-15 methods, the UE has to perform initial access and inform gNB which system info is needed, after that it has to wait for certain duration for the broadcast to be enabled. Each SIB has its own periodicity and in worst case the waiting time is equal to SIB periodicity. Also in Rel-16, the UE cannot go to connected mode just for obtaining SIBs. Hence a balanced approach would be to use SDT for obtaining posSIBs. This would enable UE to save power and reduce latency. Also from a network perspective SDT would reduce power and resource consumption. The broadcast channel consumes more power and resources than dedicated transmissions.
As discussed in Rel-16, there are several posSIBs with varying nature. Some are static and large. Broadcasting these would consume lot of radio resource and power and the use of broadcast for these sorts of posSIBs when there are few users is meaningless. Utilizing SDT to request posSIBs would be beneficial. The procedure is illustrated in Figure 1.
UE
NW
RA msg1
RRCresumeReq + Data + SIB Req.
RA response msg2
RRC Release + DL Assignment
RRC SIB 
RRC INACTIVE
RRC INACTIVE
UE
NW
MSGA (RA + RRCresumeReq + Data + SIB Req)
RRC SIB 
RRC INACTIVE
RRC INACTIVE
MSGB (RRCrelease + DL Assignment)


[bookmark: _Ref85618866]Figure 1. Illustration of posSIB request using RA-SDT.

The changes needed to support this is minor. UE just needs to insert the SIB request as part of RRC Resume Request message for example for the msg3 case.
The msg3 would then comprise of
MAC CE + RRC Resume Request message + RRC System Info Request Message

Proposal 1 [bookmark: _Toc90454397]Support of posSIB retrieval using SDT in Inactive mode
2.5	DVT
Based on RAN2#116e, the following agreements were made regarding the Data Volume Threshold (DVT) for SDT.
1. PDCP header is not considered for the SDT data volume calculation. No spec change is needed.
2. Buffered packets in PDCP/RLC entities should be counted in SDT data volume calculation.

Assuming that this calculation is similar to legacy preamble group A/group B selection, considering CCCH message as well for the DVT calculation requires minimal modification to the existing specification. Also, the addition or removal of CCCH message is only going to add (or remove) a fixed offset in the DVT calculation (since the size of RRCResumeRequest is known apriori), and has no potential impact otherwise in SDT selection.
A possible argument to avoid CCCH message is in considering the impact of suspended bearers. However, suspended bearers cannot initiate an SDT procedure altogether, hence invalidating such an assumption. Therefore, we don’t see a sufficient reasoning as to why CCCH message should not be included in DVT calculation.
[bookmark: _Toc90367306][bookmark: _Toc92792893]CCCH message is included in SDT DVT calculation. 
Another issue that was discussed during the RAN2#116-e meeting was “Whether and how to avoid any buffered packets in PDCP/RLC entities at the time of SDT data volume calculation.” As was noted in the email discussion [AT116-e][503][SData] UP SDT open issues (LG):
“The PDCP re-establishment and RLC re-establishment are not performed when SDT data volume calculation is performed, and there may be buffered packets at PDCP and/or RLC entities, which will be discarded upon SDT initialization due to PDCP/RLC re-establishment. If they are counted in SDT data volume calculation, SDT criteria may not be met.”
[bookmark: _Hlk90452838]Since this could potentially lead to DVT check not passing due to old buffered packets, we believe that buffered PDCP/RLC packets are discarded for DVT calculation.
[bookmark: _Toc92792894]Old buffered PDCP/RLC packets are not considered for DVT calculation and are discarded at RRCRelease.
2.6	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: _Toc92792895]SDT optimizations for NR-U is left for a later release.
3	Conclusion
[bookmark: _Hlk76116627]
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, the Random access procedure is performed on the selected carrier.
Proposal 2	As in legacy, the LCH restrictions configuredGrantType1Allowed and allowedCG-List are valid only for CG.
Proposal 3	The logicalChannelSR-DelayTimer and logicalChannelSR-Mask can be optionally configured in the RRCRelease message.
Proposal 5	CCCH message is included in SDT DVT calculation.
Proposal 6	Old buffered PDCP/RLC packets are not considered for DVT calculation and are discarded at RRCRelease.
Proposal 7	SDT optimizations for NR-U is left for a later release.
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