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1	Introduction
This contribution discusses some topics from the email discussion [1]. These topics include
· Arrival of non-SDT data during ongoing SDT procedure
· Cell reselection during ongoing SDT procedure

Arrival of non-SDT data during ongoing SDT procedure and Cell reselection during ongoing SDT procedure are currently discussed in [1], but some more details and motivation of our preferred solutions are given in this contribution.
[bookmark: _Ref178064866]2	Discussion
[bookmark: _Toc54265597]2.1	Non-SDT data arrival during ongoing SDT procedure
In case non-SDT data arrives in the UE buffer during an ongoing SDT procedure has been discussed in RAN2 without reaching a clear consensus for any of the three options. The three options were further down selected to two options at RAN2#113bis-e, the CCCH based and the DCCH based option. We are in favour of the first option, 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. The main argument raised by companies promoting the DCCH approach is that DCCH on SRB2 would offer higher reliability due to RLC AM and that there may be security issues with the CCCH based option. We do not believe additional reliability would be needed as it is not needed for the normal cases when a RRCResumeRequest is sent and it would be straight forward to design to handle the security issues. 
Our proposal is depicted in Figure 1 for the anchor relocation case, and is as follows
When non-SDT data arrives during an ongoing SDT session:
1. The I-RNTI is the same as in previous RRCResumeRequest. The new anchor node is aware it has already received the UE context and no Context retrieval is needed.
2. The Resume MAC-I is computed differently than the MAC-I in the initial RRCResumeRequest sent for the initiation of the SDT procedure. This can be achieved simply by not setting the Count, Bearer and Direction to all binary zeros. Instead some other combination is specified. Alernatively, Resume MAC-I is calculated on additional input such as the resumeCause and resumeIdentity, as described in [2] for protection of RRCResumeRequest messages.
3. The Resume cause is also changed to simplify for the gNB, i.e. to know which Resume MAC-I to look for and hence preventing blind decoding.
4. The PDCP SN is not reset for SDT DRBs. This is to avoid data loss 
[image: ]
[bookmark: _Ref76377294]Figure 1 Procedure for Non-SDT data arrival during ongoing SDT procedure using a CCCH based approach.
In the above procedure the security issue that the same RRCResumeRequest should not be used is handled by the new MAC-I. It is also possible to handle that the I-RNTI points to the old anchor node in case of Anchor relocation since the gNB can understand that it already has the UE Context and can skip the Retrieve UE context Request transmission to the old anchor node. In light of this we propose
[bookmark: _Toc79045468][bookmark: _Hlk70947629]In case non-SDT data arrives in the UE buffer during an ongoing SDT procedure, a new RRCResumeRequest should be triggered.
[bookmark: _Toc79045469]Send an LS to SA3 to confirm that the above procedure is acceptable from a security perspective.
2.2	Cell re-selection
In RAN2#113bis-e, the following decision was left as FFS:
· FFS - RAN2 to select between the following options for cell re-selection during ongoing SDT procedure next meeting: 1) UE transitions to IDLE, possibly performing high-layer retransmission (8/25); or 2) UE remains in INACTIVE and sends RRC Resume to new cell
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.
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 and security 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. An example of how the procedure could work is depicted in Figure 2. The main steps of the procedure are:
When cell reselection is performed during an ongoing SDT session:
1. A new RRCResumeRequest is sent to the new cell. 
2. The I-RNTI will be the same as in previous RRCResumeRequest. The old anchor node is aware it has already sent the UE context to a new cell and forwards the Retreive UE Context Request to the cell to which the UE Context was sent.
3. The Resume MAC-I is computed using the new targetCellIdentity and results in a new Resume MAC-I value.
4. New Keys are generated. FFS what is used for authentication and for data.
5. The PDCP SN is not reset for SDT DRBs. This is to avoid data loss.

For Rel. 17, we think it is questionable if it is worth to pursue this option. 
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[bookmark: _Ref76389881]Figure 2 Example of procedure to keep SDT procedure during cell reselection.

[bookmark: _Toc79045470]If a cell re-selection is triggered during an ongoing SDT procedure, the UE should transit to Idle.
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	In case non-SDT data arrives in the UE buffer during an ongoing SDT procedure, a new RRCResumeRequest should be triggered.
Proposal 2	Send an LS to SA3 to confirm that the above procedure is acceptable from a security perspective.
Proposal 3	If a cell re-selection is triggered during an ongoing SDT procedure, the UE should transit to Idle.
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