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Introduction
[bookmark: _Hlk92321027]In the last RAN3-114e meeting, the moderator on RACH SDT did a fairly good job and RAN3 made progresses for RACH SDT as follows [1]:
Common for RA-SDT
For CG based SDT, RAN3 will further discuss impacts and mainly consider split-gNB case.
Subsequent UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported for SDT
The existing Retrieve UE Context procedure can be reused for both with and without anchor relocation scenarios with possible enhancements. Details will be discussed later.
UL data for SDT is buffered at the receiving node in the successful context retrieval procedure. For other cases, the common understanding is that UL data may need to be buffered as well, details are pending.
[bookmark: _Hlk92321017]The last serving gNB, i.e., anchor gNB, will be the decision maker on whether to relocate anchor or not. Assistance information provided by the receiving gNB may help on the decision. Details of assistance information are pending future discussion
For RA-SDT, “SDT Indicator” is introduced in RETRIEVE UE CONTEXT REQUEST message, and the message may include other SDT Assistance Information. 
For split CU/DU case, gNB-DU sends “SDT indicator” to gNB-CU in the INITIAL UL RRC MESSAGE TRANSFER message.
During SDT procedure, SRB PDCP PDU (FFS on the first SDT payload) shall be transferred between new gNB and anchor gNB, either via extending the XnAP RRC TRANSFER message or via defining a new XnAP class-2 procedure. 
Specific for RA-SDT with anchor relocation
None for Stage3.
Specific for RA-SDT without anchor relocation
For RA-SDT without anchor relocation case, SDT related UE context may be retrieved from anchor gNB to the receiving gNB. 
WA: For RA-SDT without anchor relocation case, its stage 2 overall procedure shall enhance either legacy Periodic RNA update without UE context relocation procedure or legacy RNA update with UE context relocation procedure in case the relocation is performed. 
WA: The receiving gNB forwards PDCP PDUs (RLC SDUs) via GTP-U tunnel per SDT DRB to the anchor gNB.
For RA-SDT without anchor relocation case, for SDT DRB transfer, its stage2 overall procedure shall enhance either legacy Periodic RNA update without UE context relocation procedure or legacy RNA update with UE context relocation procedure. For SDT SRB transfer is FFS. 
The receiving gNB forwards PDCP PDUs (RLC SDUs) via GTP-U tunnel per SDT DRB to the anchor gNB.
In case of no anchor relocation, the anchor gNB is not allowed to transfer its security related IEs included in “UE Context Information – Retrieve UE Context Response” IE to the receiving gNB. (refer to SA3 LS: R2-2109065)
SDT related RLC bearer configuration for SDT DRB/SRB should be transferred from anchor gNB to the receiving gNB. How to include those information is FFS. 
Enhance RNA update without UE context relocation procedure for RA-SDT without anchor relocation case
FFS: How to transfer SDT SRB PDCP PDU
Extending the XnAP: RRC TRANSFER message or defining a new XnAP class-2 procedure.
Carrying the first SRB PDCP PDU in the RETRIEVE UE CONTEXT REQUEST message?
FFS: The detail information included in SDT related RLC bearer configuration to be transferred from anchor gNB to receiving gNB in case of SDT without anchor relocation.
FFS: If agreed to enhance Periodic RNA update without UE context relocation procedure, whether it is acceptable to use the Retrieve UE context failure message to send SDT related UE context information
FFS: whether to allow optional transport of first DRB payload in the RETRIEVE UE CONTEXT REQUEST message.
In this contribution, we focus on resolving some remaining WAs/FFSes and proposes the corresponding TPs. 
Discussion
    Anchor relocation
First, for SDT with anchor relocation, the following call flow has been agreed [2]:
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
[bookmark: _Toc20388058][bookmark: _Toc29376138][bookmark: _Toc37232036][bookmark: _Toc46502113][bookmark: _Toc51971461][bookmark: _Toc52551444][bookmark: _Toc83657281]XX.2	RA-based SDT with UE context relocation
The overall procedure for RACH based small data transmission with UE context relocation is illustrated in the figure XX.2-1.


Figure XX.2-1. RA-based SDT with UE context relocation 
1.  The UE sends an RRCResumeRequest as well as UL SDT data and/or UL SDT signalling to the receiving gNB.
2.  	The receiving gNB locates the last serving gNB using the I-RNTI and retrieves the UE context by means of Xn-AP Retrieve UE Context procedure. The receiving gNB indicates that the UE requested for SDT and may also provides SDT assistance information. 
Editor’s Note: Details of assistance information is pending to future discussion.
3.  The last serving gNB decides to relocate UE context for SDT and responds with the RETRIEVE UE CONTEXT RESPONSE.
4-6. The receiving gNB decides to keep UE in RRC Inactive state for SDT transmission, and initiates NG-AP Path Switch Request procedure to establish a NG UE associated signalling connection to the serving AMF. After path switch, the UL SDT data is delivered to the UPF, the UL NAS PDU is delivered to AMF.
Editor’s Note: FFS on how and when to establish forwarding tunnel for DL SDT data.
7. After SDT transmission is completed, the receiving gNB generates and sends RRCRelease including the Suspend indication to the UE to move the UE back to RRC_INACTIVE.
8. The receiving gNB indicates the last serving gNB to remove the UE context by sending UE CONTEXT RELEASE.
Editor’s Note: Details of the whole procedure is FFS.
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
There are couple of points that needs to be corrected. 
·   In step 4-6, it is written that the UL SDT data is delivered to UPF after path switch. However, in our understanding, UL SDT data can be sent to UPF before path switch. In anchor relocation scenario, full UE context is retrieved from the last serving gNB. And during context retrieval, the last serving gNB derives new K*gNB based on NCC that it has previously provided to the UE via RRCRelease and sends {K*gNB, NCC} to the new gNB. The last serving gNB also sends UL NG-U UP TNL at UPF for each PDU session. The new gNB can use the received K*gNB to decrypt the initial UL SDT data (up to SDAP SDU) and directly forward them to the UPF using the UPF UP TNL info provided via UL NG-U UP TNL at UPF IE.  
·  The typical Xn-U Address Indication is missing for DL data forwarding from the last serving gNB to the receiving gNB before path switch is completed. 
Proposal 1: For SDT with anchor relocation, fix the call flow in 38.300 BL CR [2] so that UL SDT data can be delivered to the UPF before path switch. Also add the typical Xn-U Address Indication procedure which is missing for DL data forwarding from the last serving gNB to the new gNB before path switch is completed. 
    Without anchor relocation 
    Overall signalling flow design
The main issue for SDT without anchor relocation is on how we design overall signalling flow. In the last meeting, 5 Solutions has been proposed and discussed [2]:
	
	Last serving gNB  New gNB
How to deliver partial context?
	Last serving gNB  New gNB
How to carry RRCRelease when the last serving gNB decides to end SDT?
	The legacy Xn-U ADDR IND from new gNB to the last serving gNB? 

	Solution 1
	RTRV UE CTXT FAILURE
	UE CTXT RELEASE
	Re-used

	Solution 2
	RTRV UE CTXT RESPONSE
	UE CTXT RELEASE
	Re-used

	Solution 3
	Xn-U ADDR IND
	RTRV UE CTXT FAILURE
	Re-used

	Solution 4
	New class-1 (SDT RLC TRSF REQ/RESP)
	RTRV UE CTXT FAILURE
	Replaced by SDT RLC TRSF RESP

	Solution 5
	New class-2 (SDT CTXT TRSF)
	RTRV UE CTXT FAILURE
	Re-used


Table 1: Key comparison of signalling flow design solutions for SDT without anchor relocation [2]
From signalling flow point of view, Solutions 3/4/5 are seeking for the "reply" of the famous class-1 UE Context Retrieval procedure from the last serving gNB, as a way to "end" the SDT session. As a result, a nested procedure has to be inserted within this class-1 procedure to deliver partial context to the new gNB. 
However, we don't know how long the SDT session would last. When the new gNB initiates the RTRV UE CTXT REQUEST message, it is always better for the last serving gNB to "reply" either by "RESPONSE" or "FAILURE" to close this class-1 procedure, and then move on. It is artificial to insert a nested procedure or message within this class-1 (regardless of re-using the existing message or new message), just to say the final goodbye by the "reply" of this famous class-1 procedure from the last serving gNB.
Observation 1: For SDT without anchor relocation, the last serving gNB, once it receives the RETREIVE UE CONTEXT REQUEST message from the new gNB, is better to "reply" either by "RESPONSE" or "FAILURE" to close this class-1 procedure and then move on. 
Observation 2: It is artificial to insert a nested procedure or message within this XnAP UE Context Retrieval class-1 procedure (regardless of using the existing message or new message), just to say the final goodbye by the "reply" of this famous class-1 procedure from the last serving gNB.
And between Solution 1 and 2, the only difference is whether we use "FAILURE" or "RESPONSE" message as a reply from the last serving gNB. 
In the last meeting, the moderator raised a point that RTRV UE CTXT RESPONSE which carries security context (K*gNB and NCC as well as UE security capabilities) mandatorily shall not be used by pointing to one LS from SA3 [3], which is captured below:
[bookmark: _Hlk69931360][bookmark: _Hlk92371578]In case of no anchor relocation, the anchor gNB is not allowed to transfer its security related IEs included in “UE Context Information – Retrieve UE Context Response” IE to the receiving gNB. (refer to SA3 LS: R2-2109065)

SA3 would like to thank RAN2 for their LS on Small data transmission.
RAN2 asked the following questions:
[bookmark: _Hlk69931230]Q1:  Can a CCCH message reusing the I-RNTI and resumeMAC-I be transmitted again in the same cell after SDT initiation, e.g., similar to legacy RRC Reject case (but without having received RRC Reject at the UE)?.
Q2: Can NCC and I-RNTI from a former cell in which an SDT procedure was initiated be reused to initiate a new SDT procedure in a new cell?
SA3 would like to state its preference for not reusing the same I-RNTI/resumeMAC-I for same cell and NCC/I-RNTI for new SDT in different cell.
Furthermore, for both cases (same cell and different cell), SA3 would like to provide the following feedback:
To circumvent replay attacks, the reuse of resumeMAC-I should be avoided. The input parameters for calculating resumeMAC-I are: KEY, PDCP COUNT, MESSAGE, DIRECTION, and BEARER. A change in any input parameter will be sufficient for producing a different resumeMAC-I and avoiding its reuse.
SA3 asks RAN2 to verify that the above requirements are met.
However, to be honest, we cannot understand how the moderator drew that conclusion from the contents of this LS. From our understanding, if RTRV UE CTXT RESPONSE is used for SDT without anchor relocation, the security key mandatorily carried is useless for the new gNB. Given that the last serving gNB knows new key will never be used by the new gNB, the anchor can decide not to derive new key and just fill it up with junk, which is technically feasible (though messy).
But the RESPONSE message also carries other UE context related IEs mandatorily, e.g. NG-C signalling reference/TNL, UL NG-U UP TNL for each PDU session, etc., that are absolutely unnecessary. This means that using REPONSE message anyway requires a new placeholder IE to provide necessary information and ignore those unnecessary mandatory IEs. If this is the case, then it would be simpler and better if we add what is necessary for partial context toward new gNB into the FAILURE message as "optional".
Moreover, using the RESPONSE message may complicate overall handling − two different scenarios by the same reply (normal context relocation including SDT, no anchor relocation for SDT).
On the other hand, the only caveat of using the RTRV UE CTXT FAILURE message is that the UE-associated signalling is not established. But this can be easily established by including an optional Old NG-RAN node UE XnAP ID reference IE that can be used exclusively for SDT without anchor relocation. 
Observation 3: For SDT without anchor relocation, the RETRIEVE UE CONTEXT RESPONSE message that mandatorily carries security context can be worked around by the last serving gNB by not deriving new key and just filling up with junk, which is technically feasible. The SA3 LS R2-2109065 that was raised in the last meeting doesn't provide any context to prevent using the RETRIEVE UE CONTEXT RESPONSE message for SDT without anchor relocation. 
Observation 4: However, though technically feasible, using the RETRIEVE UE CONTEXT RESPONSE message is messy in filling up with junk for security key IE. And it complicates overall handling − two different scenarios by the same reply (normal context relocation including SDT, no anchor relocation for SDT).
Observation 5: On the other hand, the only caveat of using the RETRIEVE UE CONTEXT FAILURE message is that the UE-associated signalling is not established. But this can be easily established by including an optional Old NG-RAN node UE XnAP ID reference IE that can be used exclusively for SDT without anchor relocation.
Therefore, we believe Solution 1 is the right choice for signalling design of SDT without anchor relocation. 
Proposal 2: For SDT without anchor relocation, adopt Solution 1, i.e. use RETRIEVE UE CONTXT FAILURE to deliver partial context, and enhance UE CONXEXT RELEASE to carry the PDCP-C PDU of RRCRelease message when the last serving gNB decides to end the SDT session. 
The Solution 1 is depicted in the following figure:


Figure 1. Solution 1 − RACH based SDT without anchor relocation

    PDU session for SDT without anchor relocation
During offline discussions in the last meeting [1], some companies argued that PDU session has nothing to do with SDT related RLC bearer configuration and Xn-U DL/UL forwarding TNL as they are per DRB basis. 
[bookmark: _Hlk92384052]This is true. But in 5GC, signalling designs in RAN3 have been per PDU session basis. All the basic mobility and dual connectivity related procedure messages defined in XnAP between source and target or between MN and SN have been "per PDU session basis" from day 1. Even for SN terminated MCG bearer (or MN terminated SCG bearer), the relevant XnAP messages communicated between MN and SN carry Xn-U DL/UL forwarding TNLs "per PDU session" basis. 
[bookmark: _Hlk92400144]It is absolutely no sense to argue that some solution has drawback because PDU session is useless for SDT without anchor relocation. There is no reason not to stick to this day 1 principle. There is no reason to design signalling for SDT without anchor relocation deviating from this fundamental 5GC principle and make signalling design complicated.
Observation 6: In 5GC, signalling designs in RAN3 have been per PDU session basis. All the basic mobility and dual connectivity related procedure messages defined in XnAP between source and target or between MN and SN have been "per PDU session basis" from day 1. Even for SN terminated MCG bearer (or MN terminated SCG bearer), the relevant XnAP messages communicated between MN and SN carry Xn-U DL/UL forwarding TNLs "per PDU session" basis.
Observation 7: It is absolutely no sense to argue that some solution has drawback because PDU session is useless for SDT without anchor relocation. There is no reason not to stick to this day 1 principle. There is no reason to design signalling for SDT without anchor relocation deviating from this fundamental 5GC principle and make signalling design complicated.
Proposal 3: For SDT without anchor relocation, RAN3 to design XnAP signalling for SDT related RLC bearer configuration and Xn-U DL/UL forwarding TNL info, per "PDU session basis", following the fundamental 5GC principle in RAN3 from day 1. 
    How to transfer the first SRB/DRB payload
UL data for SDT is buffered at the receiving node in the successful context retrieval procedure. For other cases, the common understanding is that UL data may need to be buffered as well, details are pending.

During SDT procedure, SRB PDCP PDU (FFS on the first SDT payload) shall be transferred between new gNB and anchor gNB, either via extending the XnAP RRC TRANSFER message or via defining a new XnAP class-2 procedure. 

FFS: whether to allow optional transport of first DRB payload in the RETRIEVE UE CONTEXT REQUEST message.

Carrying the first SRB PDCP PDU in the RETRIEVE UE CONTEXT REQUEST message?
There are two FFSes on transferring the first SRB or DRB payload in the RTRV UE CTXT REQ message. However, we believe these are not essential and make things complicated and the reasons are as follows. 
[bookmark: _Hlk92376363]First for the first DRB payload, transfer should be in the form of RLC PDU as partial context has not been received from the last serving gNB yet and the new gNB cannot process RLC PDU. Then, this requires unnecessary round trip to DU of the last serving gNB if CU-DU split (RLC PDU cannot be processed in CU of the last serving gNB). Moreover, the indicated reason was for the sake of low latency, but the objective of SDT is not about low latency − it is to allow "small data transmission" during INACTIVE [4]. And the more critical drawback is that new gNB feeds data to the last serving gNB even before the UE is verified − which is useless if verification is failed.
Similarly, for the first SRB payload, any SRB1 or SRB2 payload (encrypted by new NCC) multiplexed with RRCResumeRequest cannot be processed at the new gNB up to PDCP PDUs as the corresponding RLC contexts has not been received from the last serving gNB yet. If carried via the RTRV UE CTXT REQ message, then it has to be by RLC PDU and the same story applies. And NAS PDU cannot be carried by SRB0 by the way. 
Observation 8: Transferring the first SRB or DRB payload via the RETRIEVE UE CONTEXT REQUEST message has to be in the form of RLC PDU because partial context has not been received from the last serving gNB yet and new gNB cannot process SRB1/SRB2/DRB RLC PDU. 
Observation 9: Transferring RLC PDU via the RETRIEVE UE CONTEXT REQUEST message incurs unnecessary round trip to DU of the last serving gNB if CU-DU split, as RLC PDU cannot be processed in CU of the last serving gNB. 
Observation 10: The SDT objective is not for low latency. And more critical drawback of transferring the first SRB or DRB payload via the RETRIEVE UE CONTEXT REQUEST message is that new gNB feeds data to the last serving gNB even before the UE is verified − useless if verification is failed.
Proposal 4: For SDT without anchor relocation, do not transfer the first SRB or DRB payload via the RETRIEVE UE CONTEXT REQUEST message.
    How to transfer SRB payloads after partial context retrieval
FFS: How to transfer SDT SRB PDCP PDU
Extending the XnAP: RRC TRANSFER message or defining a new XnAP class-2 procedure.
There could be SRB1 or SRB2 exchange during the SDT session between the UE and the last serving gNB, i.e. in-between RRCResumeRequest and the final RRC message (i.e. RRCRelease) from the last serving gNB that terminates SDT session. Forwarding of those PDCP-C PDUs between new gNB and the last serving gNB should also be supported. 
Conventionally, they are not carried via user-plane tunnel, instead carried through control plane. Between DU and CU of new gNB, F1AP UL RRC TRANSFER and DL RRC TRANSFER would be the right carrier and can be re-used as they are. 
Between CU of new gNB and the last serving gNB, XnAP RRC TRANSFER may do the job. However, the XnAP RRC TRANSFER procedure has been defined only for DC (i.e. between MN and SN) unfortunately, and extending it to here may complicate the original purpose. It is better to define a new dedicated class-2 procedure (e.g. called "SRB TRANSFER") to carry those signalling radio bearers' PDCP-C PDUs between new gNB and the last serving gNB.  
Proposal 5: For SRB PDCP PDUs transfer between new gNB and the last serving gNB, define a new class-2 procedure (e.g. called "SRB TRANSFER") to carry SRB PDCP-C PDU, instead of abusing the XnAP RRC TRANSFER procedure that has been defined only for DC (i.e. between MN and SN). 
Proposal 6: Re-use F1AP DL RRC TRANSER and UL RRC TRANSFER to carry SRB PDCP-C PDUs between DU and CU of new gNB. 
Conclusion
In the present contribution we make the following observations:
Observation 1: For SDT without anchor relocation, the last serving gNB, once it receives the RETREIVE UE CONTEXT REQUEST message from the new gNB, is better to "reply" either by "RESPONSE" or "FAILURE" to close this class-1 procedure and then move on. 
Observation 2: It is artificial to insert a nested procedure or message within this XnAP UE Context Retrieval class-1 procedure (regardless of using the existing message or new message), just to say the final goodbye by the "reply" of this famous class-1 procedure from the last serving gNB.
Observation 3: For SDT without anchor relocation, the RETRIEVE UE CONTEXT RESPONSE message that mandatorily carries security context can be worked around by the last serving gNB by not deriving new key and just filling up with junk, which is technically feasible. The SA3 LS R2-2109065 that was raised in the last meeting doesn't provide any context to prevent using the RETRIEVE UE CONTEXT RESPONSE message for SDT without anchor relocation. 
Observation 4: However, though technically feasible, using the RETRIEVE UE CONTEXT RESPONSE message is messy in filling up with junk for security key IE. And it complicates overall handling − two different scenarios by the same reply (normal context relocation including SDT, no anchor relocation for SDT).
Observation 5: On the other hand, the only caveat of using the RETRIEVE UE CONTEXT FAILURE message is that the UE-associated signalling is not established. But this can be easily established by including an optional Old NG-RAN node UE XnAP ID reference IE that can be used exclusively for SDT without anchor relocation.
Observation 6: In 5GC, signalling designs in RAN3 have been per PDU session basis. All the basic mobility and dual connectivity related procedure messages defined in XnAP between source and target or between MN and SN have been "per PDU session basis" from day 1. Even for SN terminated MCG bearer (or MN terminated SCG bearer), the relevant XnAP messages communicated between MN and SN carry Xn-U DL/UL forwarding TNLs "per PDU session" basis.
Observation 7: It is absolutely no sense to argue that some solution has drawback because PDU session is useless for SDT without anchor relocation. There is no reason not to stick to this day 1 principle. There is no reason to design signalling for SDT without anchor relocation deviating from this fundamental 5GC principle and make signalling design complicated.
Observation 8: Transferring the first SRB or DRB payload via the RETRIEVE UE CONTEXT REQUEST message has to be in the form of RLC PDU because partial context has not been received from the last serving gNB yet and new gNB cannot process SRB1/SRB2/DRB RLC PDU. 
Observation 9: Transferring RLC PDU via the RETRIEVE UE CONTEXT REQUEST message incurs unnecessary round trip to DU of the last serving gNB if CU-DU split, as RLC PDU cannot be processed in CU of the last serving gNB. 
Observation 10: The SDT objective is not for low latency. And more critical drawback of transferring the first SRB or DRB payload via the RETRIEVE UE CONTEXT REQUEST message is that new gNB feeds data to the last serving gNB even before the UE is verified − useless if verification is failed.
Based on the discussion in the present contribution and the observations above we propose: 
Proposal 1: For SDT with anchor relocation, fix the call flow in 38.300 BL CR [2] so that UL SDT data can be delivered to the UPF before path switch. Also add the typical Xn-U Address Indication procedure which is missing for DL data forwarding from the last serving gNB to the new gNB before path switch is completed. 
Proposal 2: For SDT without anchor relocation, adopt Solution 1, i.e. use RETRIEVE UE CONTXT FAILURE to deliver partial context, and enhance UE CONXEXT RELEASE to carry the PDCP-C PDU of RRCRelease message when the last serving gNB decides to end the SDT session. 
Proposal 3: For SDT without anchor relocation, RAN3 to design XnAP signalling for SDT related RLC bearer configuration and Xn-U DL/UL forwarding TNL info, per "PDU session basis", following the fundamental 5GC principle in RAN3 from day 1. 
Proposal 4: For SDT without anchor relocation, do not transfer the first SRB or DRB payload via the RETRIEVE UE CONTEXT REQUEST message.
Proposal 5: For SRB PDCP PDUs transfer between new gNB and the last serving gNB, define a new class-2 procedure (e.g. called "SRB TRANSFER") to carry SRB PDCP-C PDU, instead of abusing the XnAP RRC TRANSFER procedure that has been defined only for DC (i.e. between MN and SN). 
Proposal 6: Re-use F1AP DL RRC TRANSER and UL RRC TRANSFER to carry SRB PDCP-C PDUs between DU and CU of new gNB. 
The corresponding changes to XnAP for the above proposals can be found in Section 5. The corresponding changes to TS 38.300 for the above proposals can be found in [5].
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[bookmark: _Toc44497313][bookmark: _Toc45107701][bookmark: _Toc45901321][bookmark: _Toc51850400][bookmark: _Toc56693403][bookmark: _Toc64446946][bookmark: _Toc66286440][bookmark: _Toc74151135][bookmark: _Toc81321743]8.2.4	Retrieve UE Context
[bookmark: _Toc20955064][bookmark: _Toc29991251][bookmark: _Toc36555651][bookmark: _Toc44497314][bookmark: _Toc45107702][bookmark: _Toc45901322][bookmark: _Toc51850401][bookmark: _Toc56693404][bookmark: _Toc64446947][bookmark: _Toc66286441][bookmark: _Toc74151136][bookmark: _Toc81321744]8.2.4.1	General
The purpose of the Retrieve UE Context procedure is to either retrieve the UE context from the old NG-RAN node and transfer it to the NG-RAN node where the UE RRC Connection or SDT session has been requested to be established, or to enable the old NG-RAN node to forward an RRC message to the UE via the new NG-RAN node without context transfer.
The procedure uses UE-associated signalling.
[bookmark: _Toc20955065][bookmark: _Toc29991252][bookmark: _Toc36555652][bookmark: _Toc44497315][bookmark: _Toc45107703][bookmark: _Toc45901323][bookmark: _Toc51850402][bookmark: _Toc56693405][bookmark: _Toc64446948][bookmark: _Toc66286442][bookmark: _Toc74151137][bookmark: _Toc81321745]8.2.4.2	Successful Operation


Figure 8.2.4.2-1: Retrieve UE Context, successful operation
The new NG-RAN node initiates the procedure by sending the RETRIEVE UE CONTEXT REQUEST message to the old NG-RAN node.
If the old NG-RAN node is able to identify the UE context by means of the UE Context ID, and to successfully verify the UE by means of the integrity protection contained in the RETRIEVE UE CONTEXT REQUEST message, and decides to provide the UE context to the new NG-RAN node, it shall respond to the new NG-RAN node with the RETRIEVE UE CONTEXT RESPONSE message.
If the Index to RAT/Frequency Selection Priority IE is contained in the RETRIEVE UE CONTEXT RESPONSE message, the new NG-RAN node shall store this information and use it as defined in TS 23.501 [7].
If the Location Reporting Information IE is included in the RETRIEVE UE CONTEXT RESPONSE message, then the new NG-RAN node should initiate the requested location reporting functionality as defined in TS 38.413 [5].
If the Trace Activation IE is included in the RETRIEVE UE CONTEXT RESPONSE message which includes 
-	the MDT Activation IE set to "Immediate MDT and Trace", then the target NG-RAN node shall if supported, initiate the requested trace session and MDT session as described in TS 32.422 [23].
-	the MDT Activation IE set to "Immediate MDT Only" or "Logged MDT only", the target NG-RAN node shall, if supported, initiate the requested MDT session as described in TS 32.422 [23] and the target NG-RAN node shall ignore the Interfaces To Trace IE, and the Trace Depth IE.
-	the MDT Location Information IE, within the MDT Configuration IE, the target NG-RAN node shall, if supported, store this information and take it into account in the requested MDT session.
-	the MDT Activation IE set to "Immediate MDT Only" or "Logged MDT only", and if the Signalling based MDT PLMN List IE is included in the MDT Configuration IE, the target NG-RAN node may use it to propagate the MDT Configuration as described in TS 37.320 [43].
-	the Bluetooth Measurement Configuration IE, within the MDT Configuration IE, the target NG-RAN node shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [43].
-	the WLAN Measurement Configuration IE, within the MDT Configuration IE, the target NG-RAN node shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [43].
-	the Sensor Measurement Configuration IE, within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [43].
-	the MDT Configuration IE and if the target NG-RAN Node is a gNB at least the MDT Configuration-NR IE shall be present, while if the target NG-RAN Node is an ng-eNB at least the MDT Configuration-EUTRA IE shall be present.
For each QoS flow in the RETRIEVE UE CONTEXT RESPONSE message, if the QoS Monitoring Request IE is included in the QoS Flow Level QoS Parameters IE in the PDU Session Resources To Be Setup List IE, the new NG-RAN node shall store this information, and, if supported, perform delay measurement and QoS monitoring, as specified in TS 23.501 [7]. If the QoS Monitoring Reporting Frequency IE is included in the QoS Flow Level QoS Parameters IE in the PDU Session Resources To Be Setup List IE, the new NG-RAN node shall store this information, and, if supported, use it for RAN part delay reporting.
If the 5GC Mobility Restriction List Container IE is included in the RETRIEVE UE CONTEXT RESPONSE message, the new NG-RAN node shall, if supported, store this information in the UE context and use it as specified in TS 38.300 [9].
V2X:
-	If the NR V2X Services Authorized IE is included in the RETRIEVE UE CONTEXT RESPONSE message and it contains one or more IEs set to "authorized", the new NG-RAN node shall, if supported, consider that the UE is authorized for the relevant service(s).
-	If the LTE V2X Services Authorized IE is included in the RETRIEVE UE CONTEXT RESPONSE message and it contains one or more IEs set to "authorized", the new NG-RAN node shall, if supported, consider that the UE is authorized for the relevant service(s).
-	If the NR UE Sidelink Aggregate Maximum Bit Rate IE is included in the UE Context Information Retrieve UE Context Response IE in the RETRIEVE UE CONTEXT RESPONSE message, the new NG-RAN node shall, if supported, use the received value for the concerned UE’s sidelink communication in network scheduled mode for NR V2X services.
-	If the LTE UE Sidelink Aggregate Maximum Bit Rate IE is included in the UE Context Information Retrieve UE Context Response IE in the RETRIEVE UE CONTEXT RESPONSE message, the new NG-RAN node shall, if supported, use the received value for the concerned UE’s sidelink communication in network scheduled mode for LTE V2X services.
If the PC5 QoS Parameters IE is included in the RETRIEVE UE CONTEXT RESPONSE message, the target NG-RAN node shall, if supported, use it as defined in TS 23.287[38].
[bookmark: _Hlk43279050]In case of RRC Re-establishment, the old NG-RAN may include the UE History Information IE or the UE History Information from the UE IE in the RETRIEVE UE CONTEXT RESPONSE message. Upon reception of the UE History Information IE or the UE History Information from the UE IE in the RETRIEVE UE CONTEXT RESPONSE message, the new NG-RAN node shall, if supported, store the collected information and use it for future handover preparations.
If the UE Radio Capability ID IE is contained in the RETRIEVE UE CONTEXT RESPONSE message, the new NG- RAN node shall, if supported store this information in the UE context and use it as defined in TS 23.501 [7] and TS 23.502 [13].
If the SDT Support Request IE is included in the RETRIEVE UE CONTEXT REQUEST message, the old NG-RAN node shall, if supported, consider that the UE has requested for SDT as defined in TS 38.300 [6].
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Figure 8.2.4.3-1: Retrieve UE Context, unsuccessful operation
If the old NG-RAN node is not able to identify the UE context by means of the UE Context ID, or if the integrity protection contained in the RETRIEVE UE CONTEXT REQUEST message is not valid, or, if it decides not to provide the UE context to the new NG-RAN node, it shall respond to the new NG-RAN node with the RETRIEVE UE CONTEXT FAILURE message.
If the old NG-RAN node decides to keep the UE context in case of periodic RNAU or in case of SDT, it shall store the Allocated C-RNTI IE and the Access PCI IE in the UE Context ID IE, as described in TS 38.300 [9].
If the Old NG-RAN node to New NG-RAN node Resume Container IE is included in the RETRIEVE UE CONTEXT FAILURE message, the new NG-RAN node should transparently forward the content of this IE to the UE as described in TS 38.300 [9].
If the SDT Configuration IE is included in the RETRIEVE UE CONTEXT FAILURE message, the new NG-RAN node shall consider that the old NG-RAN node decides to keep the UE context for SDT and use this information to allocate necessary resources and establish Xn-U bearers for data forwarding, as described in TS 38.300 [9]. 
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For handover, the UE Context Release procedure is initiated by the target NG-RAN node to indicate to the source NG-RAN node that radio and control plane resources for the associated UE context are allowed to be released.
For dual connectivity, the UE Context Release procedure is initiated by the M-NG-RAN node to initiate the release the UE context at the S-NG-RAN node. For dual connectivity specific mobility scenarios specified in TS 37.340 [8], where SCG radio resources in the S-NG-RAN node are kept, only resources related to the UE-associated signalling connection between the M-NG-RAN node and the S-NG-RAN node are released. 
For UE context retrieval, the UE Context Release procedure is initiated by the new NG-RAN node to indicate to the old NG-RAN node that radio and control plane resources for the associated UE context are allowed to be released. In case of SDT, the UE Context Release procedure may also be initiated by the old NG-RAN node to indicate to the new NG-RAN node that radio and control plane resources for the associated UE context are allowed to be released. 
The procedure uses UE-associated signalling.
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Figure 8.2.7.2-1: UE Context Release, successful operation for handover
[bookmark: _Hlk534060063]
Figure 8.2.7.2-2: UE Context Release, successful operation for dual connectivity

Figure 8.2.7.2-3: UE Context Release, successful operation for UE context retrieval (non-SDT)


Figure 8.2.7.2-4: UE Context Release, successful operation for UE context retrieval (SDT)
Handover
The UE Context Release procedure is initiated by the target NG-RAN node. By sending the UE CONTEXT RELEASE message the target NG-RAN node informs the source NG-RAN node of Handover success and triggers the release of resources.
Upon reception of the UE CONTEXT RELEASE message, the source NG-RAN node may release radio and control plane related resources associated to the UE context. If data forwarding has been performed, the source NG-RAN node should continue forwarding of user plane data as long as packets are received at the source NG-RAN node.
Dual Connectivity
The UE Context Release procedure is initiated by the M-NG-RAN node. By sending the UE CONTEXT RELEASE message the M-NG-RAN node informs the S-NG-RAN node that the UE Context can be removed.
Upon reception of the UE CONTEXT RELEASE message, the S-NG-RAN node may release radio and control plane related resources associated to the UE context. If data forwarding has been performed, the S-NG-RAN node should continue forwarding of user plane data as long as packets are received at the S-NG-RAN node.
UE Context Retrieval
The UE Context Release procedure is initiated by the new NG-RAN node. By sending the UE CONTEXT RELEASE message the new NG-RAN node informs the old NG-RAN node of RRC connection reestablishment success or RRC connection resumption success and triggers the release of resources.
In case of SDT, the UE Context Release procedure may also be initiated by the old NG-RAN node to request the new NG-RAN node to forward the RRC message included in the Old NG-RAN node To New NG-RAN node Release Container IE and to indicate that radio and control plane resources for the associated UE context are allowed to be released.
Interaction with the M-NG-RAN node initiated S-NG-RAN node Release procedure:
The S-NG-RAN node may receive the S-NODE RELEASE REQUEST message including the UE Context Kept Indicator IE set to "True", upon which the S-NG-RAN node shall, if supported, only release the resources related to the UE-associated signalling connection between the M-NG-RAN node and the S-NG-RAN node, as specified in TS 37.340 [8].
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The purpose of the SRB Transfer procedure is to deliver a PDCP-C PDU encapsulating an LTE RRC message or NR RRC message between the old NG-RAN node and the new NG-RAN node.
The procedure uses UE-associated signalling.
8.2.X.2	Successful Operation


Figure 8.2.X.2-1: SRB Transfer procedure, successful operation.
The old NG-RAN node initiates the procedure by sending the SRB TRANSFER message to the new NG-RAN node or the new NG-RAN node initiates the procedure by sending the SRB TRANSFER message to the old NG-RAN node.
If the new NG-RAN node receives the RRC Container IE, it shall deliver the contained PDCP-C PDU encapsulating an RRC message to the UE. 
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Not applicable.
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Not applicable.
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This message is sent by the target NG-RAN node to the source NG-RAN node to indicate that resources can be released.
In case of SDT, this message is sent by the target (new) NG-RAN node to the source (old) NG-RAN node, and vice versa.
Direction: target NG-RAN node ® source NG-RAN node, M-NG-RAN node ® S-NG-RAN node.
Direction: (in case of SDT), new NG-RAN node ® old NG-RAN node, old NG-RAN node ® new NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	Source NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated for handover at the source NG-RAN node or for dual connectivity at the S-NG-RAN node.
	YES
	reject

	Target NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated for handover at the target NG-RAN node or for dual connectivity at the M-NG-RAN node.
	YES
	reject

	Old NG-RAN node To New NG-RAN node Release Container
	O
	
	OCTET STRING
	Includes either the RRCRelease message as defined in TS 38.331 [10], or the RRCConnectionRelease message as defined in TS 36.331 [14], encapsulated in a PDCP-C PDU.
	YES
	reject
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This message is sent by the old NG-RAN node to inform the new NG-RAN node that the Retrieve UE Context procedure has failed.
Direction: old NG-RAN node ® new NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	New NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the new NG-RAN node
	YES
	ignore

	Old NG-RAN node To New NG-RAN node Resume Container
	O
	
	OCTET STRING
	[bookmark: _Hlk518574461][bookmark: _Hlk517180145]Includes either the RRCRelease message as defined in TS 38.331 [10], or the RRCConnectionRelease message as defined in TS 36.331 [14], encapsulated in a PDCP-C PDU.
	YES
	ignore

	Cause
	M
	
	9.2.3.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

	SDT Configuration
	O
	
	9.3.XX2
	Includes necessary configuration to support SDT when the old NG-RAN node decides to keep the UE context.
	YES
	ignore

	Old NG-RAN node UE XnAP ID reference
	C-ifSDTconfig
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the old NG-RAN node to establish UE associated Xn signalling connection for SDT.
	Yes
	ignore



	Condition
	Explanation

	ifSDTconfig
	This IE shall be present if the SDT Configuration IE is present.
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This message is sent by the old NG-RAN node to the new NG-RAN node or by the new NG-RAN node to the old NG-RAN node to transfer a PDCP-C PDU encapsulating RRC message.
Direction: old NG-RAN node ® new NG-RAN node or new NG-RAN node ® old NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	[bookmark: OLE_LINK9]Old NG-RAN node UE XnAP ID reference
	M
	
	[bookmark: OLE_LINK184]NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the old NG-RAN node
	YES
	reject

	New NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the new NG-RAN node
	YES
	reject

	RRC Container
	M
	
	OCTET STRING
	Contains a PDCP-C PDU encapsulating an RRC message as defined in subclause 6.2.1 of TS 38.331 [10] or TS 36.331 [14] and ciphered with the key of the old NG-RAN node.
	YES
	ignore

	SRB Type
	M
	
	ENUMERATED (srb1, srb2, ...)
	The SRB type to be used
	YES
	reject
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9.2.3.XX2		SDT Configuration
This IE includes necessary configuration information to process RLC PDUs and perform data forwarding related to SDT (small data transmission). 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	SDT RLC Configuration
	M
	
	OCTET STRING
	CellGroupConfig IE as defined in subclause 6.3.2 in TS 38.331 [10]. Required at least to carry SRB1 RLC configuration and DRB RLC configurations configured for SDT. 

	SDT Xn-U Context Information
	M
	
	9.3.XX3
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9.2.3.XX3		SDT Xn-U Context Information
This IE includes information necessary to setup Xn-U bearers related to SDT (small data transmission).
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Resources To Be Added List
	
	1
	
	
	YES
	ignore

	>PDU Session Resources To Be Added Item
	
	1 .. <maxnoofPDUSessions>
	
	
	–
	

	>>PDU Session ID
	M
	
	9.2.3.18
	
	–
	

	>>DRBs To Be Setup List
	
	1
	
	
	–
	

	>>>DRBs to Be Setup Item
	
	1 .. <maxnoofDRBs>
	
	
	–
	

	>>>>DRB ID
	M
	
	9.2.3.33
	
	–
	

	>>>>PDCP SN Length
	M
	
	9.2.3.63
	Indicates the PDCP SN length of the DRB.
	–
	

	>>>>DRB QoS
	M
	
	QoS Flow Level QoS Parameters
9.2.3.5
	
	–
	

	>>>>QoS Flows Mapped To DRB List
	
	1
	
	
	–
	

	>>>>>QoS Flows Mapped To DRB Item
	
	1 .. <maxnoofQoSFlows>
	
	
	–
	

	>>>>>>QoS Flow Identifier
	M
	
	9.2.3.10
	
	–
	

	>>>>>>QoS Flow Mapping Indication
	O
	
	9.2.3.79
	
	–
	

	>>>>UL PDCP UP TNL Information
	M
	
	UP Transport Parameters 9.2.3. 76
	Old NG-RAN node endpoint(s) of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs.
	–
	

	>>>>secondary SN UL PDCP UP TNL Information
	O
	
	UP Transport Parameters 9.2.3.76
	Old NG-RAN node endpoint(s) of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs in case of PDCP duplication.
	–
	

	>>>>Additional PDCP Duplication TNL List
	
	0..1
	
	
	YES
	ignore

	>>>>>Additional PDCP Duplication TNL Item
	
	1 .. <maxnoofAdditionalPDCPDuplicationTNL>
	
	
	–
	

	>>>>>>Additional PDCP Duplication UP TNL Information
	M
	
	UP Transport Parameters 9.2.3.76
	Old NG-RAN node endpoint(s) of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs in case of additional PDCP duplication.
	–
	



	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions. Value is 256

	maxnoofDRBs
	Maximum no. of DRBs allowed towards one UE. Value is 32. 

	maxnoofQoSFlows
	Maximum no. of QoS flows. Value is 64

	maxnoofAdditionalPDCPDuplicationTNL
	Maximum no. of additional PDCP Duplication TNL. Value is 2.
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