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1. Introduction
RAN2 sent a LS to request RAN3 to examine the CCCH solution for non-SDT data and provide the feedback on the RAN3 impact [1]. In this contribution, we analyze the RAN3 impact on the CCCH solution, and also provide our view on it.
2. Discussion
According to RAN2 agreement, when there is UL data for a non-SDT bearer, the UE aborts the ongoing SDT session, and then initiates a procedure to indicate this non-SDT data arrival to the network. One of the solutions to support this in RAN2 is that the UE sends a second RRCResumeRequest message using the I-RNTI that was issued by the old anchor gNB and performs horizontal key derivation as shown in [2]. Overall call flow of this solution can be presented as follows:
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Figure 1. Overall call flow of the CCCH solution in [2]
For this CCCH solution, the RAN2 asks RAN3 to reply the following questions [1].

	LS from RAN2 [1]:
RAN2 would like to ask RAN3:

· Q1: Which node (old anchor gNB or serving gNB) will process the second RRCResumeRequest message with I-RNTI associated to the old anchor gNB and will perform ResumeMAC-I verification and key derivation?

· Q2: From RAN3 point of view, does the old anchor gNB and/or the serving gNB need to distinguish the second RRCResumeRequest message via any explicit indication sent from UE? 




In the RA-SDT without anchor relocation, when receiving the second RRCResumeRequest message, the serving gNB failed to find the UE context based on I-RNTI. Therefore, the serving gNB resolves the node identity contained in the I-RNTI, and requests the old anchor gNB to provide UE context by initiating the Retrieve UE Context procedure. Therefore, in this case, the old anchor gNB performs ResumeMAC-I verification and key derivation.
Observation 1: In the RA-SDT without anchor relocation, it is natural for the old anchor gNB to perform ResumeMAC-I verification and key derivation.

In the SDT with anchor relocation, when the SDT session is ongoing but the serving gNB does not yet initiate the XnAP UE Context Release procedure to the old anchor gNB after the Retrieve UE Context procedure, both gNBs temporarily have the full UE context. In this case, when the UE sends the second RRCResumeRequest message, the serving gNB fails to find the UE context based on the I-RNTI included in the second RRCResumeRequest message because the I-RNTI is allocated by the old anchor gNB. Therefore, as in the RA-SDT without anchor relocation, the serving gNB just initiates the Retrieve UE Context procedure. Then, the old anchor gNB performs ResumeMAC-I verification and key derivation.
In order that the serving gNB performs ResumeMAC-I verification and key derivation, the I-RNTI allocated by the old anchor gNB should be provided to the serving gNB during ongoing SDT procedure, thus causing the reuse of same I-RNTI in two different gNBs. According to SA3 LS [3], this reuse should be avoided.
Observation 2: In the RA-SDT with anchor relocation as well, the old anchor gNB needs to perform ResumeMAC-I verification and key derivation.
Based on the observations, the following proposal is suggested to RAN3:
Proposal 1: Old anchor gNB should process the second RRCResumeRequest message and then perform ResumeMAC-I verification and key derivation.
For second question in RAN2 LS, suppose that the UE may send the second RRCResumeRequest message with updated security key before the completion of the contention resolution of the first RRCResumeRequest message for SDT. If the first RRCResumeRequest message is lost but the second one can be sent to the old anchor gNB, the old anchor gNB does not know which security key (i.e., KRRCint_0 or KRRCint_1) is used to verify the ResumeMAC-I in the second RRCResumeRequest message. To avoid this problem, one possible solution is that the UE includes the explicit indication to distinguish the second RRCResumeRequest message as mentioned in [1]. However, this causes the specification impact from the RRC point of view. Another solution is that the old anchor gNB performs ResumeMAC-I verification twice based on each security key. This can be implemented without the specification impact. We think that from the gNB point of view, the latter seems more preferable. 
Proposal 2: From gNB point of view, explicit indication sent from UE is not provided to distinguish the second RRCResumeRequest message.
From the RAN3 point of view, however, in order to support this CCCH solution, it may be required to update some RAN3 specifications. 
In the RA-SDT with anchor relocation, during the ongoing SDT session, the old anchor gNB should keep the UE context to verify the ResumeMAC-I when receiving the second RRCResumeRequest message. Therefore, the serving gNB should hold on the initiation of the UE Context Release procedure towards the old anchor gNB during the ongoing SDT session. This can be reflected by the Stage 2 specification update.

Also, upon the reception of the second RRCResumeRequest message to indicate the non-SDT data arrival, the old anchor gNB derives a new security key KgNB*2 after the ResumeMAC-I verification, and then provides this derived security key to the serving gNB. In this scenario, how to indicate to the serving gNB the successful verification of the ResumeMAC-I and to provide the updated security key needs to be discussed in RAN3. One of the solutions is to use the RETRIEVE UE CONTEXT RESPONSE message to provide the updated security key to the serving gNB. However, the UE context is already transferred to the serving gNB during the ongoing SDT procedure. Then, the serving gNB may change some parameters in the UE context during Path Switch Request procedure. Therefore, if the old anchor gNB re-sends the UE context in the RETRIEVE UE CONTEXT RESPONSE message, some IEs in the UE context may be outdated. Also, according to the existing procedure, when receiving the RETRIEVE UE CONTEXT RESPONSE message, the serving gNB needs to initiate the Path Switch Request procedure towards the 5GC. However, in this scenario, this step should be skipped because the serving gNB already establishes the UE associated signalling connection to the 5GC and switches the UP path. Therefore, it seems not reasonable to use the RETRIEVE UE CONTEXT RESPONSE message to provide the updated security key to the serving gNB. 
Another solution is to include the updated security key into the RETRIEVE UE CONTEXT FAILURE message. Based on this information, the serving gNB considers that the non-SDT data is arrived at the UE and the ResumeMAC-I is successfully verified. Then, the serving gNB calculates the UP and CP keys based on the security key KgNB*2 from the old anchor gNB. In this case, there is no need to initiate the Path Switch Request procedure. 
Observation 3: After the successful verification of the ResumeMAC-I in the second RRCResumeRequest message, the old anchor gNB needs to send the RETRIEVE UE CONTEXT FAILURE message including the updated security key KgNB*2.
Also, in order that the serving gNB continues to use the UE context provided in the ongoing SDT procedure, the old anchor gNB should provide the old UE XnAP ID allocated by the serving gNB during the ongoing SDT procedure. 
Observation 4: Old anchor gNB needs to send the old UE XnAP ID allocated by the serving gNB during the ongoing SDT procedure.
Based on the observations, the following proposal is also suggested to RAN3:
Proposal 3: From the RAN3 point of view, the CCCH solution is feasible.

Proposal 4: It is proposed for the RAN3 to further discuss how to support the CCCH solution if the RAN2 adopts the CCCH solution for non-SDT data arrival.
3. Conclusion
In this contribution, we focused to analyze the RAN3 impact on the CCCH solution, and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: Old anchor gNB should process the second RRCResumeRequest message and then perform ResumeMAC-I verification and key derivation.
Proposal 2: From gNB point of view, explicit indication sent from UE is not provided to distinguish the second RRCResumeRequest message.

Proposal 3: From the RAN3 point of view, the CCCH solution is feasible.

Proposal 4: It is proposed for the RAN3 to further discuss how to support the CCCH solution if the RAN2 adopts the CCCH solution for non-SDT data arrival.
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