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1   Introduction
In the last RAN3#99bis meeting, regarding how to deal with that gNB needs to put the INACTIVE UE into IDLE state, a work assumption was made that the NG-RAN node releases the UE NG connection locally without RAN paging. 
In this contribution, we continue to discuss the handling of network imitated state transition from INACTIVE to IDLE state and present our preference.
2   Discussion
RAN2 agreed at #99 that:
Agreements

<skip the irrelevant part>
15.
For INACTIVE to CONNECTED RRC transition, when RAN successfully retrieves and verifies the UE context, MSG5 is RRC Connection Resume Complete kind of message over SRB1.

FFS whether this MSG5 can be omitted in some case

16.
For INACTIVE to CONNECTED RRC transition, when RAN cannot successfully retrieve and verify the UE context, RRC Connection Setup kind of message (same as used in agreement 8) is sent over SRB0 (which would enable a fallback to establish a new RRC connection similar to Rel-13 LTE).
17.1.
For case described 16, the UE releases the AS security context, as well as, AS context related configurations kept while in INACTIVE.

17.2.
For case described 16, the UE AS informs the UE NAS of a fallback to establish a new RRC connection due to a failure while resuming resulting in a NAS Service Request message to establish a new connection.
<skip the irrelevant part>
And RAN2 further agreed at RAN2#99bis meeting that:
Agreements

1
A UE in INACTIVE, trying to resume an RRC connection, can receive MSG4 sent over SRB0 (without Integrity protection) to move the UE back into INACTIVE (i.e. rejected with wait timer).
2
INACTIVE related parameters/configuration should not be updated by a MSG4 sent over SRB0 (as it is a non-protected message).

3
A UE in INACTIVE, trying to resume an RRC connection, can receive MSG4 sent over SRB1 with at least integrity protection to move the UE back into INACTIVE (i.e. not rejected). (RNA update use case)

4
The MSG4 (i.e. not rejected) of agreement 3 can configure at least the same parameters as can be configured by the message that moves the UE to inactive (e.g. I-RNTI, RNA, RAN DRX cycle, periodic RNAU timer, redirect carrier frequency, for inactive mode mobility control information or reselection priority information). (security framework are to be discussed independently)

5
A UE in INACTIVE, trying to resume the RRC connection, can receive MSG4 sent over SRB1 with at least integrity protection to move the UE into IDLE.

5.1
This MSG4 (i.e. SRB1 release to IDLE) can carry same information as RRC Connection release kind of message (e.g. priority, redirect information, idle mode mobility control information, cause and idle mode re-selection information).

6
UE in INACTIVE, trying to resume an RRC connection, cannot receive MSG4 sent over SRB0 (without Integrity protection) to move the UE into IDLE to stay in IDLE (i.e. not precluding use of fallback to RRC Connection Establishment).
Based on the agreement #16 at RAN2 #99 meeting and agreement #6 at RAN22 #99bis meeting, we can observe that:
When the gNB cannot retrieve and verify the UE Context, which covers the case of Option 1, 

· The UE cannot be put into IDLE directly from INACTIVE via any RRC message over SRB0 due to security issue.

· The RRC Connection Setup message is used to indicate the UE to fallback to a new RRC connection establishment.
Therefore, according to such observations from RAN2 agreements, RAN3’s working assumption that releasing the UE locally without RAN paging is workable from procedural aspect.
Observation 1:  Option 1 that releasing the UE Context locally without RAN paging is workable based on RAN2 agreements for UE Context retrieval failure case. 

However, Option 1 that releasing UE Context locally without RAN paging will mandate the UE to establish a new RRC connection in the new gNB which causes the UE is kept in RRC_CONNECTED for a period without any data transmission later to be released to IDLE. Therefore, unnecessary UE power consumption is foreseen. Moreover, the NAS layer state mismatch issue between UE and AMF becomes inherent in the very first release of NR.
On the other hand, the only RAN3 impact from Option 2 is on the Retrieve UE Context procedure. Which in case the UE resumes from a new gNB, the new gNB will be informed of the intention of releasing UE to IDLE, by adding an optional indication IE or an appropriate cause value in the Retrieve UE Context Response message. The new gNB can then move the UE into IDLE via MSG4 (SRB1 RRCRelease) according to the recent RAN2 progress. The UE does not have to be unnecessarily fallback to RRC Connection Setup and no NAS layer state mismatch happens. Option 2 can overcome all the drawbacks of Option 1 with some radio resource cost, i.e. paging in RNA.

Observation 2: Option 2 allows NW to move to the UE into IDLE via MSG4 (SRB1 RRCRelease), thus avoiding unnecessary UE power consumption and NAS state mismatch, inherent in Option 1. 
During online discussion of last meeting, one comment raised is that RAN2 agreed to not use RAN paging to move the UE from INACTIVE to IDLE. 

However, this does not conflict with Option 2. Such agreement was made in RAN2 email discussion for RRC INACTIVE procedures summarized in [1]. Checking details, an optimization that RAN2 excluded is a “special” RAN paging message that can make the UE enter into IDLE magically by itself once receiving it. It’s totally different way from the intention of releasing UE in Retrieve UE Context Response message once the UE responses to RAN paging.
Observation 3: The exact meaning of RAN2 agreement not to use RAN paging in moving the UE into IDLE is basically to exclude a “special” RAN paging message that can make the INACTIVE UE enter into IDLE magically by itself once receiving it. Not relevant to Option 2 at all. 
Another concern to Option 2 is that it will delay the UE Context release in the anchor gNB. 
Our thinking is that, first of all, the anchor gNB does not have to wait for UE Context Release from new gNB, in order to reply to AMF (release complete). The anchor can reply to AMF almost as soon as it receives context retrieval request from new gNB (or UE’s resume request directly). In this case, context retrieval response with “new” release indication can still be made valid and anchor gNB can reply to AMF “fast enough” (right after sending context retrieval response). 
Moreover, the Retrieve UE Context Response with a release indication is still useful in many cases when RAN paging is not triggered. For example,
· Context retrieval request is received from new gNB right after or right before the anchor gNB receives AMF-initiated release command. In this case, the anchor does not have to trigger RAN paging – Retrieve UE Context Response with a release indication would simply work. 
· By implementation, the anchor gNB can monitor the UE’s periodic update timer (basically when it will expire), and if the anchor gNB is aware that UE will trigger periodic RNAU soon, the anchor gNB can wait a bit before replying to AMF.

· By implementation, the anchor gNB itself may decide to send the INACTIVE UE to IDLE in next RANU round.

In all the above cases, there is no need to trigger RAN paging in RNA, but informing the new gNB to release the UE to IDLE by an indication in the Retrieve UE Context Response message would simply work.
Consequently, we draw the following observation and proposals.
Observation 4: In addition to releasing UE Context locally without RAN paging, it’s better to adopt the Retrieve UE Context Response with a release indication as well for a flexible implementation.
Proposal 1: When receiving AMF triggered UE Context Release Command or if the serving gNB on its own decides to release the inactive UE to idle, the gNB either releases the UE Context locally or move the UE into IDLE directly if the UE resumes in the anchor gNB, or inform the new gNB to release the UE if the UE resumes in a new gNB.
Proposal 2: Define a stage-3 mechanism to enable the anchor gNB to trigger the new gNB to release the UE, by including a release indication or an appropriate cause value in the Retrieve UE Context Response message.
3   Conclusion
In this contribution, we discussed the handling of network imitated state transition from INACTIVE to IDLE state, and derived the following observations and proposal:
Observation 1:  Option 1 that releasing the UE Context locally without RAN paging is workable based on RAN2 agreements for UE Context retrieval failure case. 

Observation 2: Option 2 allows NW to move to the UE into IDLE via MSG4 (SRB1 RRCRelease), thus avoiding unnecessary UE power consumption and NAS state mismatch, inherent in Option 1. 
Observation 3: The exact meaning of RAN2 agreement not to use RAN paging in moving the UE into IDLE is basically to exclude a “special” RAN paging message that can make the INACTIVE UE enter into IDLE magically by itself once receiving it. Not relevant to Option 2 at all. 
Observation 4: In addition to releasing UE Context locally without RAN paging, it’s better to adopt the Retrieve UE Context Response with a release indication as well for a flexible implementation.
Proposal 1: When receiving AMF triggered UE Context Release Command or if the serving gNB on its own decides to release the inactive UE to idle, the gNB either releases the UE Context locally or move the UE into IDLE directly if the UE resumes in the anchor gNB, or inform the new gNB to release the UE if the UE resumes in a new gNB.

Proposal 2: Define a stage-3 mechanism to enable the anchor gNB to trigger the new gNB to release the UE, by including a release indication or an appropriate cause value in the Retrieve UE Context Response message.
The stage 3 TP is provided in section 5.
The stage 2 CR is provided in [2].
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5   Text Proposals to 38.423
<<<<<<<<<<<<<<<<<<<< Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
8.2.4
Retrieve UE Context

8.2.4.1
General

Editor’s Note:
The content of this chapter is FFS
The purpose of the Retrieve UE Context procedure is to retrieve the UE context from the NG-RAN node where the UE has been sent to RRC_INACTIVE (old NG-RAN node) and transfer it to the NG-RAN node where the UE RRC Connection has been requested to be established from RRC_INACTIVE (new NG-RAN node).

The procedure uses UE-associated signalling.

Editor’s Note:
Details are FFS.

8.2.4.2
Successful Operation

Editor’s Note:
The content of this chapter is FFS
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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 I-RNTI, and to successfully verify the UE by means of the integrity protection contained in the RETRIEVE UE CONTEXT REQUEST message, it shall respond to the new NG-RAN node with the RETRIEVE UE CONTEXT RESPONSE message.
The Release Indication IE may be included in the RETRIEVE UE CONTEXT RESPONSE message, and if present new NG-RAN node shall use it to release the UE RRC connection.
Editor’s Note:
Details are FFS.

<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>
9.1.1.8
RETRIEVE UE CONTEXT REQUEST

This message is sent by the new NG-RAN to request the old NG-RAN to transfer the UE Context to the new NG-RAN.

Direction: new NG-RAN ( old NG-RAN.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2.21
	
	YES
	ignore

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

	I-RNTI
	M
	
	<reference>
	
	YES
	reject

	Integrity protection
	M
	
	<reference>
	[FFS pending RAN2]
	YES
	reject

	New Cell Identifier
	M
	
	<reference>
	The Cell Identifier of the cell where the RRC connection is to be resumed.
	YES
	reject


Editor’s Note:
Message structure and IEs need further checking and completion will be updated based on RAN2 progress.

9.1.1.9
RETRIEVE UE CONTEXT RESPONSE
This message is sent by the old NG-RAN to transfer the UE context to the new NG-RAN.

Direction: old NG-RAN ( new NG-RAN.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2.21
	
	YES
	ignore

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

	Old NG-RAN node UE XnAP ID reference
	M
	
	<reference>
	Allocated at the old NG-RAN node
	YES
	ignore

	AMF Identification
	M
	
	<reference>
	
	YES
	reject

	UE Context Information
	M (FFS)
	
	9.2.1.14
	
	YES
	reject

	Trace Activation
	O
	
	<reference>
	
	YES
	ignore

	Masked IMEISV
	O
	
	<reference>
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	<reference>
	
	YES
	ignore

	Release Indication
	O
	
	ENUMERATED (True, ...)
	Indicates to release the UE RRC connection
	YES
	ignore


Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS. 
<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>
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