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1. Introduction
[bookmark: Proposal_Pattern_Length]This contribution discusses user plane related topics that still need to be addressed to enable SDT mechanism. It includes the UP handling with and without anchor relocation, RAN2 suggested response to RAN2 LS, suppression of PDCP status report, whether to continue RoHC compression across SDT sessions and MAC re-building concerns upon termination of the SDT session during the initiation phase.
1. Discussion
User plane handling with and without anchor relocation
The UE context in the DU is released when the UE goes into INACTIVE.  A new DU context is initialized when the UE starts an SDT session based on configuration from the CU.  This handling is the same irrespective of whether the CU context is anchored or relocated.  At the start of an SDT session, the RLC entity should be created in the UE.  During the transfer of data packets of an SDT session, the RLC state should be maintained to allow RLC re-segmentation and retransmission.  
Since the PDCP entity in the network side in the CU-UP is not released during INACTIVE, the PDCP entity in the UE is also maintained.  If the UE is performing SDT in another CU-UP, the CU-UP context may be relocated to the new CU-UP.  With and without relocation, the PDCP SN are maintained where applicable during a new SDT session, similar to handover.   
Whether to perform anchor relocation or not is a network decision taken after the network receives UE msg 3/A.  As the UE may not be aware of whether the network will perform anchor relocation at the time it sends the SDT data, the UE behaviour has to be the same with and without anchor relocation.   Subsequent to the anchor relocation, the network may provide a different configuration but this UE behaviour is based on the configuration parameters rather than whether the context is relocated or not.  
Proposal 1. [bookmark: _Toc67870109][bookmark: _Toc67870195][bookmark: _Toc67954634][bookmark: _Toc68053927][bookmark: _Toc68054038][bookmark: _Toc68054421][bookmark: _Toc68054427][bookmark: _Toc68125378][bookmark: _Toc68125384][bookmark: _Toc68200136][bookmark: _Toc68200439][bookmark: _Toc68203465]The UE behaviour is the same with and without anchor relocation (that is, the anchor relocation is transparent to the UE).
RAN2 response to RAN3 incoming LS
We suggest that RAN2 responds to RAN3 LS (R3-211280) with the following points
· On “Assistance information provided by the receiving gNB may help on the decision”, we suggest waiting for RAN3 to further progress on this to minimize redundant discussions.
· On “RLC handling is processed in the receiving gNB”, we suggest confirming this preference from RAN2 side due to the foreseen complexity otherwise.
Proposal 2. [bookmark: _Toc67870110][bookmark: _Toc67870196][bookmark: _Toc67954635][bookmark: _Toc68053928][bookmark: _Toc68054039][bookmark: _Toc68054422][bookmark: _Toc68054428][bookmark: _Toc68125379][bookmark: _Toc68125385][bookmark: _Toc68200137][bookmark: _Toc68200440][bookmark: _Toc68203466]Inform RAN3 on RAN2 firm position that “RLC handling is processed in the receiving gNB” and postpone RAN2 discussion on the topic that “assistance information provided by the receiving gNB may help on the decision” until RAN3 further progress on the solution.
PDCP status reports
Legacy NR operation defines that when PDCP is re-established, status reports are generated by the UE if configured to do so.  This configuration is per DRB and applicable for all procedures.  During Resume procedure, the status reports are not helpful to the network as there is no data transmission ongoing before the Resume.  This was discussed in R2-112e with the agreement that UE shall send the status report when PDCP is re-established even if it is not essential during a Resume procedure.  
These status reports would need to be sent with every SDT session and could contribute to a significant increase in the volume of SDT traffic.   This is specially critical as the actual data over SDT session could be small.  It is hence proposed to suppress these PDCP status reports during a PDCP re-establishment for SDT.  
Proposal 3. [bookmark: _Toc67870080][bookmark: _Toc67870166][bookmark: _Toc67954593][bookmark: _Toc68053929][bookmark: _Toc68054040][bookmark: _Toc68054423][bookmark: _Toc68054429][bookmark: _Toc68125380][bookmark: _Toc68125386][bookmark: _Toc68200138][bookmark: _Toc68200441][bookmark: _Toc68203467]PDCP status reports are not sent during PDCP re-establishment for every SDT session.
Assuming that PDCP status reports is suppressed, some companies suggested that it is already possible in current specifications to suppress PDCP re-establishment for SDT.  In our understanding of the PDCP spec:
For AM DRBs configured by upper layers to send a PDCP status report in the uplink (statusReportRequired in TS 38.331 [3]), the receiving PDCP entity shall trigger a PDCP status report when:
-	upper layer requests a PDCP entity re-establishment;
If statusReportRequired is set, then PDCP will send status report whenever upper layers trigger PDCP re-establishment.   As PDCP re-establishment will be triggered at least for SDT DRBs during SDT, PDCP will generate a status report if statusReportRequired is set.  
To provide the flexibility of suppressing the status report only for SDT, we do not think not setting statusReportRequired for a DRB “permanently” is a good solution.  Nor is resetting the statusReportRequired for each SDT session as there are many other fields that are mandatory or Need R (e.g. headerCompression, integrityProtection, outOfOrderDelivery, t-Reordering of value is not infinity, or cipheringDisabled) and this would significantly increase the size of the message.
[bookmark: _Toc68054035][bookmark: _Toc68054418][bookmark: _Toc68125375][bookmark: _Toc68200133][bookmark: _Toc68200445][bookmark: _Toc68203471]It is currently not possible to suppress PDCP status report only for SDT.
The following options are possible on how this may be defined in the specification for SDT operation: 
Option a) Implicit suppression of PDCP status report for SDT. This would require defining, for example, in RRC spec. a new trigger to inform PDCP layer when UE resumes for SDT and in PDCP spec, that PDCP status report is suppressed upon indication from upper layers 
Option b) Define a new Explicit PDCP status report flag (i.e. statusReportRequired) can be sent to the UE with the updated NCC (in previous RRCRelease message).  This flag is only applied by a UE in RRC_INACTIVE when the UE applies the NCC for SDT operation. This might be preferable over legacy statusReportRequired to reduce the size of the message considering that this configuration would be included for each SDT session (when proving RRCRelease message).  This option is suitable if an explicit PDCP re-establishment flag (over implicit PDCP re-establishment) is agreed.
It is also under discussion whether PDCP re-establishment is triggered explicitly or implicitly for SDT, as discussed in  [1]. Our preference is that the choice taken for the PDCP status reports is aligned with the agreement to be taken on the handling of the PDCP re-establishment. Therefore, if PDCP re-establishment and PDCP status report shall both be triggered explicitly or implicitly for SDT mechanism for consistency. 
Proposal 4. [bookmark: _Toc68200139][bookmark: _Toc68200442][bookmark: _Toc67954594][bookmark: _Toc68053930][bookmark: _Toc68054041][bookmark: _Toc68054424][bookmark: _Toc68054430][bookmark: _Toc68125381][bookmark: _Toc68125387][bookmark: _Toc68203468]For suppression of PDCP status reports, to agree on an implicit or explicit PDCP status report aligned with the agreement on how to trigger PDCP re-establishment for SDT. Implicit implies to capture the handling in procedural text of RRC and PDCP specifications, and explicit implies that statusReportRequired is sent to the UE with the updated NCC (in previous RRCRelease message).  

Header compression
Currently for INACTIVE, RoHC header compression state is not continued during Resume.  For SDT, as only one or two packets may be exchanged per SDT session, continuing RoHC compression across SDT sessions can reduce the overhead significantly for that UE.  
[bookmark: _Toc67870069][bookmark: _Toc67954581][bookmark: _Toc68037157][bookmark: _Toc68053924][bookmark: _Toc68054036][bookmark: _Toc68054419][bookmark: _Toc68125376][bookmark: _Toc68200134][bookmark: _Toc68200446][bookmark: _Toc68203472]Continuing header compression across SDT sessions can reduce overheads.
UE needs to know in advance at the time of sending data whether to continue with RoHC state or not.   That is, it would need to know before starting the SDT session whether the network can continue RoHC or whether the context is relocated.  
During handover in NR, header compression may be continued during HO based on network indication in the HO command.  Typically, it can be continued when the RoHC context is not relocated during the HO and sometimes, depending on implementation, even with RoHC context relocation (though this RoHC context transfer procedure on the network side is not specified). 
Following the same logic for SDT, it should be possible to continue RoHC when the SDT session is not relocated.  This could be due to resumption in the same CU region or due to anchoring.   On the other hand, if the context is relocated it may not be possible for RoHC to continue after relocation.  The decision whether to relocate or not is dependent on factors such as cell in which UE is resuming, which network is aware only after network receives the SDT.  Hence, it is not possible to indicate in advance to the UE whether to continue RoHC or not for SDT.
[bookmark: _Toc67870070][bookmark: _Toc67954582][bookmark: _Toc68037158][bookmark: _Toc68053925][bookmark: _Toc68054037][bookmark: _Toc68054420][bookmark: _Toc68125377][bookmark: _Toc68200135][bookmark: _Toc68200447][bookmark: _Toc68203473]Decision whether to continue RoHC has to be known at the UE before SDT while the network decision of whether to perform context relocation is taken only after network receives SDT.
One possibility is allowed RoHC to continue only in the same cell for SDT.  Alternatively, it could be allowed to continue RoHC within a certain area – such as within an RNA.  And this could also be under control of the network; that is, the network can indicate this to the UE as part of the SDT configuration (e.g., in the RRC release message) that sent to the UE to INACTIVE prior to the SDT session.   For example, this indication can be, “continue RoHC within the same cell”.  With this indication, UE will continue RoHC only in the same cell.  
Proposal 5. Network can control using SDT configuration (e.g., in RRC release message) whether UE should continue RoHC state or not.  This could be further restricted to continue only in a region such as same cell or same RNA.

MAC PDU re-building 
For some of the scenarios that trigger an SDT session failure requires the MAC PDU to be re-built as discussed in [2][1]. For example, when UE fails in its 1st UL SDT via CG and tries next via RA-SDT or from 2 step to 4 step RACH. Therefore, the issue is that the UL grant for subsequent SDT attempt could be different to the initial attempt and this will then require UE to rebuild the PDU.
In our understanding this is not an issue as for SDT operation, as UE should model each attempt as an initiation of a new SDT session. This would imply that the PCPC and RLC is re-established before each SDT session. Therefore, UE would be required to keep a data PDU at SDAP level for potential re-transmission during an SDT session reattempt, as explained in [1].  
Note that LTE PUR handles similar scenarios with the following note added in TS 36.331 upon PUR fallback or PUR failure “NOTE: For transmission using PUR, further UE actions upon reception of PUR fallback or PUR failure indication from lower layers (see TS 36.321 [6]) is left up to implementation”. Same handling could apply here with the difference that in LTE UE had only sent one packet vs here a UE may have sent multiple packets before the failure scenario happens. This operation is also discussed with the SDT session failure topic in [2].
On summary, we understand that the new re-attempt may involve PDU “rebuilding” but since it is a “new” SDT access attempt, it is not considered “a rebuild” and the details could be left to UE implementation. Moreover to prevent data loss, UE has to start again at least with the PDCP SDU
Proposal 6. [bookmark: _Toc67954596][bookmark: _Toc68053932][bookmark: _Toc68054043][bookmark: _Toc68054426][bookmark: _Toc68054432][bookmark: _Toc68125383][bookmark: _Toc68125389][bookmark: _Toc68200141][bookmark: _Toc68200444][bookmark: _Toc68203470]During SDT initiation phase, rebuilding of MAC PDU is not an issue for subsequent re-attempts via different SDT mechanism (CG vs 2-step RACH vs 4-step RACH) as they are treated as independent SDT session (i.e. PDCP and RLC are re-established) and the details of how the data re-transmission is handled is left up to UE implementation after the SDT session failure. Note if UE wants to prevent data loss, UE will keep and re-start again with the PDCP SDU.

1. Conclusion
The observations captured are the following:
Observation 1.	It is currently not possible to suppress PDCP status report only for SDT.
Observation 2.	Continuing header compression across SDT sessions can reduce overheads.
Observation 3.	Decision whether to continue RoHC has to be known at the UE before SDT while the network decision of whether to perform context relocation is taken only after network receives SDT.
The proposals captured are the following:
Proposal 1.	The UE behaviour is the same with and without anchor relocation (that is, the anchor relocation is transparent to the UE).
Proposal 2.	Inform RAN3 on RAN2 firm position that “RLC handling is processed in the receiving gNB” and postpone RAN2 discussion on the topic that “assistance information provided by the receiving gNB may help on the decision” until RAN3 further progress on the solution.
Proposal 3.	PDCP status reports are not sent during PDCP re-establishment for every SDT session.
Proposal 4.	For suppression of PDCP status reports, to agree on an implicit or explicit PDCP status report aligned with the agreement on how to trigger PDCP re-establishment for SDT. Implicit implies to capture the handling in procedural text of RRC and PDCP specifications, and explicit implies that statusReportRequired is sent to the UE with the updated NCC (in previous RRCRelease message).
Proposal 5.	Network can control using SDT configuration (e.g., in RRC release message) whether UE should continue RoHC state or not.  This could be further restricted to continue only in a region such as same cell or same RNA.
Proposal 6.	During SDT initiation phase, rebuilding of MAC PDU is not an issue for subsequent re-attempts via different SDT mechanism (CG vs 2-step RACH vs 4-step RACH) as they are treated as independent SDT session (i.e. PDCP and RLC are re-established) and the details of how the data re-transmission is handled is left up to UE implementation after the SDT session failure. Note if UE wants to prevent data loss, UE will keep and re-start again with the PDCP SDU.
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