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Introduction
RACH-based SDT allows the UE to initiate SDT on new gNB (other than the last serving gNB, a.k.a. anchor gNB). For that, RAN3 has agreed to support anchor relocation and also to keep the scope of no anchor relocation for SDT. 
In this contribution, we discuss some assistance information from new gNB that are necessary to help the last serving gNB make decision to relocate or keep the context for RACH based SDT. 
Discussion
    Basic "SDT" indicator
A UE who initiates SDT was configured to do by the last serving gNB. But this does not mean that such UE has to request resume only when there is a need for SDT. The SDT works under NR INACTIVE framework, aiming to support small data transfer without being CONNECTED [1]. There are certain conditions (being specified in RAN2) on when the configured UE can initiate SDT. And other than SDT, the UE may trigger regular resume or may be triggered for regular resume.
Observation 1: SDT works under NR INACTIVE framework, aiming to support small data transfer without being CONNECTED. 
Observation 2: The UE configured with SDT does not request resume only when there is a need for SDT. Other than SDT, the UE may trigger regular resume or may be triggered for regular resume.
But depending on which trigger, what the last serving gNB can or should do is different. In NR INACTIVE, the last serving gNB had to relocate the context always, except for periodic RNA update where it has an option of relocating the context or keeping it [2]. In case of RACH-based SDT, two possibilities (with or without anchor relocation) are wide open and under the scope of the work item [1], where, as analyzed in [3], overall behaviors with new gNB are expected to be quite different compared to NR INACTIVE.
Observation 3: But depending on which trigger, what the last serving gNB can do or should do is different. And as analyzed in [3], overall behaviors with new gNB are expected to be quite different compared to NR INACTIVE.
From this sense and also for the sake of forward compatibility, we believe it is better to have an indicator dedicated to SDT in the XnAP RETRIEVE UE CONTEXT REQUEST message, so that new gNB (who supports SDT feature, and whom the UE initiated SDT toward) can inform such event to the last serving gNB,  and thus whether the reason for resume is due to SDT can be known to the last serving gNB before it makes decision what to do. 
Proposal 1: For RACH-based SDT, agree to have a dedicated SDT indicator in the XnAP RETRIEVE UE CONTEXT REQUEST message.

    Assistance information when "SDT" indicator is included
Once the "SDT" indicator is included, the last serving gNB can know that the context retrieval request is due to SDT. Now the last serving gNB needs to make decision whether to relocate the context or not. If SDT is long, relocation would serve better. On the other hand (if SDT is short), keeping the anchor role in the last serving gNB could be a better fit. In fact, decision could be based on various factors, e.g. UE mobility pattern or DL data event may also be considered. 
For that, some assistance information from the new gNB may be useful in making best decision at the last serving gNB. 
The assistance information that has been discussed is in the form of whether SDT will be one-shot or multiple, or based on volume of SDT data. But we are generally uncertain on how new gNB can be certain on how long SDT would last when it requests context retrieval. BSR from the UE is indeed a good indicator, but it may not be sent with RRCResumeRequest from the beginning. New gNB is hard to tell, just based on initial UL SDT data fitted into the grant size of MSG3/MSGA. DL data doesn't even arrive to new gNB either. We are also uncertain on how "volume" of initial UL data could help make decision at the last serving gNB.   
Observation 4: Assistance information from new gNB has been discussed in the form of whether SDT will be one-shot or multiple, or based on volume of SDT data. 
Observation 5: But it is uncertain on how new gNB can be certain on how long SDT would last when it requests context retrieval, based on initial UL SDT data fitted into the grant size of MSG3/MSGA. 
Observation 6: BSR is a good indicator, but it may not be sent with RRCResumeRequest from the beginning. It is also uncertain on how initial UL data "volume" could help make decision.
So rather than focusing on "how long SDT would last", we think that "preference" from new gNB is more useful information, and the reason is as follows.  
According to RAN2, currently, once the last serving gNB decided not to relocate the context, relocation in the middle of SDT session is not allowed at least for Rel-17. So, it is better to provide the preference at the beginning of the SDT procedure. 
Then, there may be a case that the new gNB (capable of SDT) does not support the "no anchor relocation" scenario which requires quite different behaviors and data handling than the legacy NR INACTIVE [3]. In this case, the new gNB should be able to indicate its preference of "relocation", to prevent decision at the last serving gNB to keep the anchor role as much as possible. 
On the other hand, the new gNB may not want to take the anchor role for the UE, if e.g. too many UEs are under its connection management. In this case, the new gNB should be able to indicate its preference of "no relocation" to be taken into account by the last serving gNB's decision. The UE who initiated SDT is generally expected to exchange only small amount of data and shortly go back to dormancy, and thus such preference of "no anchor relocation" makes perfect sense. 
Observation 7: On the other hand, there may be a case that new gNB (capable of SDT) does not support "no anchor relocation" scenario which requires quite different behaviors and data handling than the legacy NR INACTIVE [3]. 
Observation 8: Or, new gNB may not want to take the anchor role for the UE, if e.g. too many UEs are under its connection management. The UE who initiated SDT is generally expected to exchange only small data and shortly go back, and thus such preference of "no relocation" makes perfect sense.
Of course, final decision will be up to the last serving gNB. But we believe such preference of "relocation" or "no relocation" is more suitable for assistance information from the new gNB, and potentially can help to make SDT operation more viable.
Observation 9: Rather than focusing on how long SDT will last, the "preference" from new gNB on "relocation" or "no relocation" is more useful info, to be considered by the last serving gNB. 
Proposal 2: For RACH-based SDT, if a dedicated SDT indicator is included, RAN3 to consider assistance information as "preference" from the new gNB on either "relocation" or "no relocation", to be taken into account by the last serving gNB's decision. 
With the above preference as baseline, we can further study other potential assistance information and investigate how they could be useful. 
Proposal 3: FFS on other assistance information (one-short or multiple, or SDT data volume, etc.). 
Conclusion
In the present contribution we make the following observations:
Observation 1: SDT works under NR INACTIVE framework, aiming to support small data transfer without being CONNECTED. 
Observation 2: The UE configured with SDT does not request resume only when there is a need for SDT. Other than SDT, the UE may trigger regular resume or may be triggered for regular resume.
Observation 3: But depending on which trigger, what the last serving gNB can do or should do is different. And as analysed in [3], overall behaviors with new gNB are expected to be quite different compared to NR INACTIVE.
Observation 4: Assistance information from new gNB has been discussed in the form of whether SDT will be one-shot or multiple, or based on volume of SDT data. 
Observation 5: But it is uncertain on how new gNB can be certain on how long SDT would last when it requests context retrieval, based on initial UL SDT data fitted into the grant size of MSG3/MSGA. 
Observation 6: BSR is a good indicator, but it may not be sent with RRCResumeRequest from the beginning. It is also uncertain on how initial UL data "volume" could help make decision.
Observation 7: On the other hand, there may be a case that new gNB (capable of SDT) does not support "no anchor relocation" scenario which requires quite different behaviors and data handling than the legacy NR INACTIVE [3]. 
Observation 8: Or, new gNB may not want to take the anchor role for the UE, if e.g. too many UEs are under its connection management. The UE who initiated SDT is generally expected to exchange only small data and shortly go back, and thus such preference of "no relocation" makes perfect sense.
Observation 9: Rather than focusing on how long SDT will last, the "preference" from new gNB on "relocation" or "no relocation" is more useful info, to be considered by the last serving gNB. 
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Based on the discussion in the present contribution and the observations above we propose: 
Proposal 1: For RACH-based SDT, agree to have a dedicated SDT indicator in the XnAP RETRIEVE UE CONTEXT REQUEST message.
Proposal 2: For RACH-based SDT, if a dedicated SDT indicator is included, RAN3 to consider assistance information as "preference" from the new gNB on either "relocation" or "no relocation", to be taken into account by the last serving gNB's decision. 
Proposal 3: FFS on other assistance information (one-short or multiple, or SDT data volume, etc.).  
The corresponding changes for XnAP to support the above proposals can be found in [4].
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