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1. Introduction
In RAN2#116bis meeting, RAN 2 had again discussed DCCH vs CCCH signalling triggered for the switch from SDT to non-SDT and no consensus could be reached. 
During the discussion on DCCH and CCCH solutions, RAN 2 had decided to send two LSs - one to SA3 (cc RAN 3) in R3-221668 [1] and one to RAN 3 in R3-221667 [2] to seek feedback from these two working groups to further assess the pros and cons for both CCCH and DCCH solutions before choosing one of the two solutions for handling UL non-SDT data arrival during the SDT procedure. 
In this paper, we further analyses how to support the CCCH solution in case of UL non-SDT data arrival, and provide the corresponding answers to the question asked in draft reply LS to support the CCCH solution.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Details of LS from RAN 2  
The RAN 2 LS in [2] request RAN 3 to answer the following questions
	
For the CCCH solution, when there is data for a non-SDT radio bearer, the UE aborts the ongoing SDT session before the network would have sent a RRCRelease message with new I-RNTI or security key information.  In this case, the UE will send a second RRCResumeRequest message using the I-RNTI that was issued by the old anchor gNB and performs horizontal key derivation.  The ResumeMAC-I is expected to be calculated as discussed in R2-2201983. 
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 order to answer the questions from RAN 2 we first  analyse the overall signalling details of the CCCH solution provided in [1] from the RAN 3 prospective and provide our views for the possible solutions. 
2.2 Which node should handle the 2nd RRCResumeRequest and verify the UE
When SDT procedure is initiated, RRCResumeRequest is transmitted as part of the first UL transmission by the UE along with the UL SDT data. The UE uses the stored NCC value for generating the security keys when generating this first RRCResumeRequest (i.e same as legacy Resume procedure).
While the SDT procedure is ongoing, new UL data may appear into a buffer of a radio bearer not configured for SDT and the UE shall trigger the second RRC connection Resume procedure using the CCCH solution.   
For CCCH solution, the new serving gNB should be the node to process the 2nd RRC Resume Request, and then about which node to verify the UE, there are two potential options to be considered:
Option 1 – new serving gNB processes the 2nd RRCResumeRequest message, and the Last Serving gNB (Old anchor gNB) verifies the UE
Option 2 - New Serving gNB processes the 2nd  RRCResumeRequest message and verifies the UE
Observation 1: For CCCH solution, the new serving gNB will process the 2nd  RRCResumeRequest, and there are two potential options on which node to verify the UE, either the last serving gNB (option 1), or the new serving gNB (option 2).
For Option 1, the overall CCCH solution call flow from [1] is taken as the basis to analyse and answer the RAN2 questions:


Figure 1 Last serving gNB processes the 2nd RRCResumeRequest and verifies the UE (solution from LS R2-2201983)
Step 1~13. The normal SDT procedure.
Step 14. Non-SDT data arrives.
Step 15. UE initiates the 2nd RRC Resume procedure, including updating the current KgNB*_1 and KRRCint_1 to the UE context, and calculates the short MAC-I with the latest updated KRRCint_1 and derive new KgNB*2 and the corresponding new RRC and new UP key.
Step 16. UE send 2nd RRC Resume Request message to the new serving gNB.
Step 17~19. Upon reception of the 2nd legacy XnAP: RETRIEVE UE CONTEXT REQUEST message of the same UE ,   the anchor gNB could determine the 2nd RRC connection Resume procedure is triggered for the non-SDT arrival by the same UE based on the same I-RNTI received and can verify the resume MAC-I  in  step 18.
Observation 2: In option 1, upon reception of the 2nd XnAP: RETRIEVE UE CONTEXT REQUEST message for the same UE, the anchor gNB could determine that the 2nd RRC connection Resume procedure is triggered for the non-SDT arrival by the same UE based on the same I-RNTI received and will verify the resume MAC-I.  In this option there is no impact on XnAP procedures.
In Option 2, the new serving gNB processes the second RRCResumeRequest message and verifies the UE, the call flow is illustrated as below:


Figure 2 New serving gNB to process the second RRCResumeRequest for Non-SDT data indication 

Step 1~6. Same as for case 1.
Step 7 – Last serving gNB provides an indication to the receiving gNB, ask the new serving gNB to store the I-RNTI of the UE until triggering of UE Context Release towards the last serving gNB, and in case the  2nd RRCResumeRequest is received for Non-SDT data arrival during that period, the new serving gNB will process the RRCResumeRequest message and verify the UE.
Step 14. Non-SDT data arrives.
Step 15. UE initiates the 2nd RRC Resume procedure, including updating the current KgNB*_1 and KRRCint_1 to the UE context, and calculates the short MAC-I with the latest updated KRRCint_1 and derive new KgNB*2 and the corresponding new RRC and new UP key.
Step 16. UE send 2nd RRC Resume Request message to the new serving gNB.
Step 17. New serving gNB verifies the UE upon reception of the 2nd RRCResumeRequest message according to the indication received from the last serving gNB in step 7. In this case there is no need to send the 2nd XnAP: RETRIEVE UE CONTEXT REQUEST message to the last serving gNB. Note that there is standard impact on Retrieve UE Context procedure to include an indication in XnAP: RETRIEVE UE CONTEXT RESPONSE message.
Observation 3: In option2, to enable the new serving gNB to verify the UE, the last serving gNB needs to provide an indication in XnAP: RETRIEVE UE CONTEXT RESPONSE message, then the new serving gNB will store the I-RNTI received from the UE and act as requested by the last serving gNB.

From RAN3 point of view, both options are feasible, with no or minor RAN3 impact, it is better for RAN3 to feedback to RAN2 on the feasibility of these two options.

Proposal 1: Send an LS to RAN2 to confirm that the new serving gNB will process the 2nd RRCResumeRequest message, and both the nodes (i.e. old anchor gNB or serving gNB) can verify the UE, and clarify the differences.  
2.2 Need to distinguish the second RRCResumeRequest message 
[bookmark: OLE_LINK321][bookmark: OLE_LINK345]As can be seen from the above analysis for the two cases, there is no need for the old anchor gNB and/or the serving gNB to distinguish the second RRCResumeRequest message via any explicit indication sent from UE from RAN3 point of view. The old anchor gNB or the new serving gNB can figure out that the 2nd RRCResumeRequest is from the same UE based on the same I-RNTI being used in both the RRCResumeRequest messages. 
Observation 4: There is no need for the old anchor gNB and/or the serving gNB to distinguish the 2nd RRCResumeRequest message via any explicit indication sent from UE from RAN 3 point of view. The old anchor gNB and/or the new serving gNB can figure out that the 2nd  RRCResumeRequest is from the same UE based on the same I-RNTI being used in both the RRCResumeRequest messages.
Additionally it should be noted that the network can implicitly distinguish the 1st and the 2nd RRCResumeRequest message as the first one will be typically accompanied by the UL data whereas the second one will be always without any UL data. This further confirms that there is no need for any explicit indication from the UE.
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]Proposal 2:	Send an LS to RAN2 to confirm that there is no need for the old anchor gNB and/or the serving gNB to distinguish the second RRCResumeRequest message via any explicit indication sent from UE. The old anchor gNB and/or the new serving gNB can figure out that the 2nd RRCResumeRequest is from the same UE based on the same I-RNTI being used in both the RRCResumeRequest messages.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Proposals
In this contribution, we analyse how to support the switch from SDT to non-SDT based on CCCH solution and provide the following observations and proposals:
Which node should handle the 2nd RRCResumeRequest message
Observation 1: For CCCH solution, the new serving gNB will process the 2nd  RRCResumeRequest message, and there are two potential options on which node to verify the UE, either the last serving gNB (option 1), or the new serving gNB (option 2).
Observation 2: In option 1, upon reception of the 2nd XnAP: RETRIEVE UE CONTEXT REQUEST message for the same UE, the anchor gNB could determine that the 2nd RRC connection Resume procedure is triggered for the non-SDT arrival by the same UE based on the same I-RNTI received and will verify the resume MAC-I.  In this option there is no impact on XnAP procedures.
Observation 3: In option2, to enable the new serving gNB to verify the UE, the last serving gNB needs to provide an indication in XnAP: RETRIEVE UE CONTEXT RESPONSE message, then the new serving gNB will store the I-RNTI received from the UE and act as requested by the last serving gNB.
Proposal 1: Send an LS to RAN2 to confirm that the new serving gNB will process the 2nd RRCResumeRequest message, and both the nodes (i.e. old anchor gNB or serving gNB) can verify the UE, and clarify the differences.  
Need to distinguish the second RRCResumeRequest message
Observation 4: There is no need for the old anchor gNB and/or the serving gNB to distinguish the 2nd RRCResumeRequest message via any explicit indication sent from UE from RAN 3 point of view. The old anchor gNB and/or the new serving gNB can figure out that the 2nd  RRCResumeRequest is from the same UE based on the same I-RNTI being used in both the RRCResumeRequest messages.
Proposal 2:	Send an LS to RAN2 to confirm that there is no need for the old anchor gNB and/or the serving gNB to distinguish the 2nd RRCResumeRequest message via any explicit indication sent from UE. The old anchor gNB and/or the new serving gNB can figure out that the 2nd RRCResumeRequest is from the same UE based on the same I-RNTI being used in both the RRCResumeRequest messages.

A draft Reply LS to RAN2 based on the above analysis is provided in section 5.
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1	Overall description
RAN3 would like to thank RAN2 for the RAN3 impacts for non-SDT handling.
RAN3 discussed the impacts for non-SDT handling, and would like to provide the following answers to the questions:

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?
RAN3 answer: 
The new serving gNB will process the 2nd RRCResumeRequest message, and there are two potential options on which node to verify the UE, the last serving gNB (option 1), or the new serving gNB (option 2), both of them are feasible from RAN3 point of view.
In option 1, upon reception of the 2nd XnAP: RETRIEVE UE CONTEXT REQUEST message for the same UE, the anchor gNB could determine that the 2nd RRC connection Resume procedure is triggered for the non-SDT arrival by the same UE based on the same I-RNTI received and will verify the resume MAC-I.  In this option there is no impact on XnAP procedures.
In option2, to enable the new serving gNB to verify the UE, the last serving gNB needs to provide an indication in XnAP: RETRIEVE UE CONTEXT RESPONSE message, then the new serving gNB will store the I-RNTI received from the UE and act as requested by the last serving gNB.

[bookmark: _GoBack]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? 
RAN3 answer:
There is no need for the old anchor gNB and/or the serving gNB to distinguish the 2nd RRCResumeRequest message via any explicit indication sent from UE. The old anchor gNB and/or the new serving gNB can figure out that the 2nd RRCResumeRequest is from the same UE based on the same I-RNTI being used in both the RRCResumeRequest messages.

2	Actions
To RAN2
ACTION: RAN3 respectfully asks RAN2 to take the above information into account.
3	Dates of next RAN3 meetings
RAN3#116-e 	16 May – 27 May 2022			Online
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1.


 


Introduction


 


In RAN


2


#11


6


bis


 


meeting


, 


RAN 2 had 


again 


discussed DCCH vs CCCH signalling triggered for the switch from SDT to 


non


-


SDT and no consensus 


could be reached


. 


 


During the discussion 


on DCCH and CCCH solutions, 


RAN 2 had decided 


to


 


send two LSs


 


-


 


one


 


to SA3


 


(cc RAN 3) in 


R3


-


221668 [1] 


and


 


one to RAN 3 


in 


R3


-


221667


 


[2] 


to 


seek feedback from these two working groups to


 


further assess 


the pros and cons for both CCCH and DCCH solutions bef


ore choosing one of 


the two solutions for handling UL non


-


SDT data arrival


 


during 


the 


SDT procedure.


 


 


In this 


paper


,


 


we


 


further 


analyses how to support 


the 


CCCH 


solution in c


ase of UL non


-


SDT data arrival,


 


and provide 


the corresponding 


answers to the 


question asked in draft reply LS


 


to support 


the CCCH solution


.


 


2


. 


Discussion


 


2.1 Details of LS from RAN 2  


 


The RAN 


2 LS in [2] request RAN 3 to answer the following questions


 


 


For the CCCH solution, when there is data for a non


-


SDT radio bearer, the UE aborts the ongoing SDT 


session before the network would have sent a 


RRCRelease


 


message with new I


-


RNTI or security key 


information.  In this case, the UE will send a second 


RRCResumeRequest


 


message using the I


-


RNTI that 


was issued by the old anchor gNB and performs horizontal key derivation.  The 


ResumeMAC


-


I 


is 


expected to be calculated as discussed in 


R2


-


2201983


. 


 


RAN2 would like to ask RAN3:


 


-


 


Q1:


 


Which node (old anchor gNB o


r 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 


d


istinguish the second 


RRCResumeRequest


 


message via any explicit indication sent from UE?


 


 


 


 


In order to answer the questions from RAN 2 we first  analyse the overall signalling details of the CCCH solution 


provided in [1] from the RAN 3 prospective and pr


ovide our views for the possible 


solutions
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