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1 Introduction

This contribution provides a text proposal to support the RRC_INACTIVE state related agreements. The relevant agreements from RAN2 98#30 and 99#29 are provided in annex and specific aspects are shown below:
Agreements

12.
For INACTIVE to CONNECTED RRC transition, RRC Connection Resume Request kind of message is sent over SRB0 carried by RACH MSG3.

FFS whether to have a common message/procedure for INACTIVE to CONNECTED RRC transition, RAN location area update (RLAU), re-establishment and for IDLE to CONNECTED transition.

13.
For INACTIVE to CONNECTED RRC transition, when RAN successfully retrieves and verifies the UE context, RRC Connection Resume kind of message is sent over SRB1 carried by RACH MSG4 with at least integrity protection to resume the RRC connection and, if required, dedicated radio resource configuration.

FFS NR security framework for INACTIVE UEs.

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).

26
For CONNECTED to INACTIVE RRC transition, a RRC Connection Release kind of message is used and is sent over SRB1 (as described in proposal 10).

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).

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).

2 Discussion on RAN2 INACTIVE agreements
In this section, we provide the text proposals for the different agreements related to NR INACTIVE state. We have taken the circulating 99bis#16 email discussion for TS 38.331 updates as a baseline. Since the TS is evolving, several aspects are marked FFS. 

2.1 NR INACTIVE UE connection resume request

A UE in RRC_INACTIVE uses this message to resume the connection and move to RRC_CONNECTED. It is FFS whether a common procedure can be used for resumption and reestablishment. 
	1st Text Proposal Change 


5.3.3
RRC connection establishment

5.3.3.3a
Actions related to transmission of RRCConnectionResumeRequest message (FFS: Message name)

The UE shall set the contents of RRCConnectionResumeRequest message as follows:

…

2>
if resuming from RRC_INACTIVE state:

3>
if resuming due to RAN network area update: 

4>
set the resumeCause to ranAreaUpdate;

3>
else if upper layer informs of the resumeCause:

4>
set the resumeCause in accordance with the information received from upper layers;

3>
else if resuming due to paging: 

4>
set the resumeCause to mt-Access;

3>
else:

4> set the resumeCause to mo-Data;

2> else:

3>
set the resumeCause in accordance with the information received from upper layers;

Editor’s note 1: Access checking and cause values depend on the outcome of UAC discussion

Editor’s note 2: UE ID and MAC-I depend on security discussion

2.2 NR INACTIVE UE request rejected upon resumption

In this section, we cover the agreement wherein a UE in INACTIVE, trying to resume an RRC connection, can receive MSG4 sent over SRB0 to keep the UE in INACTIVE (i.e. rejected with wait timer).
	2nd Text Proposal Change 


5.3.3
RRC connection establishment

5.3.3.x
Reception of the RRCConnectionReject (FFS: Message name) by the UE

….

….
The UE shall:

1> start timer T3xx, with timer value set to waitTime
1> if the RRCConnectionReject is received in response to an RRCConnectionResumeRequest(FFS: Message name):
2> inform upper layers about the failure to establish the RRC connection from RRC_INACTIVE and that access barring for mobile originating calls, mobile originating signalling, and mobile terminating access is applicable, upon which the procedure ends;

1> else

2>
inform upper layers about the failure to establish the RRC connection and that access barring for mobile originating calls, mobile originating signalling, mobile terminating access and upon which the procedure ends;

Editor’s note: Actual details of the actions upon receiving a RRC reject message are FFS
Editor’s note: FFS value range of waitTime.
2.3 NR INACTIVE RAN Network area update procedure
In this section, the RAN network area update (resume) procedure to follow when a RRC_INACTIVE UE moves from one RAN network area to another, is provided. 

	3rd Text Proposal Change 


5.3.y
RAN Network area update

5.3.y.1
General

The purpose of this procedure is:

-
to notify the RAN that a UE in RRC_INACTIVE has re-selected to a cell not belonging to the configured RAN network area; or
- 
to periodically notify the RAN by a UE in RRC_INACTIVE;

5.3.y.2
Initiation

The UE in RRC_INACTIVE initiates the procedure upon re-selecting to camp on a cell not belonging to the configured RAN network area or upon periodic T3xy expiry.

Upon initiating the procedure, a UE in RRC_INACTIVE shall:

1> Reset timer T3xy
2> initiate the RRC connection resumption procedure from RRC_INACTIVE for ranAreaUpdate cause as specified in 5.3.x.x;

Editor’s note: FFS on whether it will be covered in a joint section including all trigger conditions for reestablishment and resume. Depends on the outcome of the discussion on common procedure.

2.4 NR INACTIVE connection resumption

In this section, we discuss how the connection resume is received by the UE and the actions taken accordingly.
	4th Text Proposal Change 


5.3.3.4a
Reception of the RRCConnectionResume by the UE

The UE shall:

….
1> stop the timer T3xy, if running;

1> Apply the stored UE AS context, the I-RNTI, the ran-PagingDRXCycle and RAN-NotificationAreaInfo and update, as necessary;
2>
indicate to upper layers that the RRC connection has been resumed from inactive state;

Editor’s note: FFS on configuration details, and security details.

2.5 NR INACTIVE connection setup

For an INACTIVE UE trying to perform resumption, if the RAN cannot find the UE context, it will force the UE to perform normal connection setup as shown in this proposal.
	5th Text Proposal Change 


5.3.3.4
Reception of the RRCConnectionSetup by the UE (FFS: Message Name)

The UE shall:

1>
if the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest from RRC_INACTIVE state:
2>
stop timer T3xy, if running;

2>
discard the stored UE AS context, the I-RNTI, the ran-PagingDRXCycle and RAN-NotificationAreaInfo;

3>
indicate 'RRC connection failure' to upper layers and that the RRC connection resume has fallbacked;

2.6 NR INACTIVE connection release 

Using this procedure, a UE in RRC_CONNECTED can be moved to RRC_INACTIVE and a UE trying to resume from RRC_INACTIVE can be moved to RRC_IDLE or kept in inactive. 

	6th Text Proposal Change 


5.3.8
RRC connection release (FFS: Message name)
The purpose of this procedure is:

-
 to release the RRC connection, which includes the release of the established radio bearers as well as all radio resources;

or:

-
to move or keep the UE into RRC_INACTIVE state with functions as specified in 4.2.1.

5.3.8.2
Initiation

RAN initiates the RRC connection release procedure to a UE in RRC_CONNECTED or RRC_INACTIVE.

5.3.8.3
Reception of the RRCConnectionRelease by the UE

The UE shall:

…
….

2>
if the releaseCause received in the RRCConnectionRelease (FFS: Message name) message indicates rrc-Inactive:

3>

perform the actions upon entering RRC_INACTIVE state as specified in FFS;

2>
else:

3>
perform the actions upon leaving RRC_CONNECTED as specified in FFS, with release cause 'other';

Editor’s note: FFS if a new release cause is introduced to move the UE from RRC_INACTIVE to RRC_IDLE during resumption.
	7th Text Proposal Change 


6.2.2
Message definitions

….

<PART of text omitted>
RRCConnectionRelease::=
SEQUENCE {


rrc-InactiveIndication




ENUMERATED 

{true} 

OPTIONAL,
-- Need R

ran-NotificationAreaConfig



RAN-NotificationAreaConfig
OPTIONAL,
-- Need M

nonCriticalExtension




SEQUENCE {}





OPTIONAL

}

RAN-NotificationAreaConfig ::=



SEQUENCE {


ran-PagingDRXCycle




    ENUMERATED {rf32, rf64, rf128, rf256}

OPTIONAL, -- Need OR


ran-NotificationAreaInfo



RAN-NotificationAreaInfo




OPTIONAL, -- Need ON


ran-PeriodicRNAU





ENUMERATED {min5, min10, min30, min60, 















min120, min360, min720, infinity}


OPTIONAL, -- Need OP


i-RNTI








I-RNTI 





OPTIONAL,
-- Need M
    ...

}

<PART of text omitted>
Editor’s note: Information on redirection, cell reselection priority are not shown here.
RAN notification area configuration details are discussed in [2]. We propose that the above text proposals are considered for inclusion into relevant sections within RRC specification to support RRC inactive related aspects.
Proposal 1.
RAN2 is requested to consider the text proposal provided in this contribution as baseline for NR inactive related inputs for TS 38.331.
3 Discussion on SA2 INACTIVE agreements

As per TS 23.501, when the resume procedure fails for an inactive UE, it enters CM-IDLE and the NAS recovery procedure is initiated. The text from [3] is shown below for reference:
In addition, a UE in CM-CONNECTED state with RRC Inactive state shall enter CM-IDLE mode and initiates the NAS recovery procedure in the following cases:

-
If RRC resume procedure fails,


If the UE receives Core Network paging,

-
If the periodic RAN Notification Area Update timer expires and the UE cannot successfully resume the RRC connection.

-
in any other failure scenario that cannot be resolved in RRC Inactive mode and requires the UE to move to CM-IDLE mode.
We need to consider these agreements in RAN2, understand what resume procedure failure condition means from RAN2 and SA2 perspective and specify them accordingly as necessary. 

Observation 1.
An inactive UE enters RRC_IDLE and performs NAS recovery when RRC resume procedure fails due to unsuccessful resume upon RAN Notification area Update timer expiry. FFS regarding other cases and procedure details. 
4 Conclusion

The proposal captured is the following:
Proposal 1.
RAN2 is requested to consider the text proposal provided in this contribution as baseline for NR inactive related inputs for TS 38.331.
Observation 1.
An inactive UE enters RRC_IDLE and performs NAS recovery when RRC resume procedure fails due to unsuccessful resume upon RAN Notification area Update timer expiry. FFS regarding other cases and procedure details. 
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6 Annex
Agreements

1.
For IDLE to CONNECTED RRC transition, a 3-step RRC procedure is used.

2.
For IDLE to CONNECTED RRC transition, RRC Connection Request kind of message is sent over SRB0 carried by RACH MSG3.

3.
For a failure to establish an RRC connection (e.g. due to congestion conditions) RRC Connection Reject kind of message is sent over SRB0 carried by RACH MSG4.

4
For a successful establishment of an RRC connection during the IDLE to CONNECTED RRC transition, RRC Connection Setup kind of message is sent over SRB0 carried by RACH MSG4.

5
For a successful establishment of an RRC connection during the IDLE to CONNECTED RRC transition, RRC Connection Setup Complete kind of message is sent over SRB1 carried by MSG5.

6
RRC Connection Request kind of message includes UE identity and establishment cause.

6.1
Some form of relation is foreseen between the access categories and establishment causes; details are FFS.

FFS if MSG3 also could also include other information e.g. NAS message, 5G CN node selection, UE capability of supporting high frequency, the access category indicating a type of services or other information sent over MSG5.

7.
RRC Connection Reject kind of message includes the wait time.

FFS redirect information 

FFS Value range of wait time.

FFS Whether to include frequency/RAT deprioritisation information.

8
RRC Connection Setup kind of message includes dedicated radio resource configuration for SRB1.

9.
RRC Connection Setup Complete kind of message includes 5CN node selection information and dedicated NAS PDU (except if they were sent in MSG3 in the case that the FFS from Proposal 6.2.1 were to be agreed).

10.For CONNECTED to IDLE RRC transition, the RRC Connection Release kind of message is used and is sent over SRB1

FFS whether the same RRC message is used for the RRC transition from CONNECTED to IDLE and from CONNECTED to INACTIVE.

11.
RRC Connection Release kind of message can include release cause information, redirect carrier frequency and idle mode mobility control information.

12.
For INACTIVE to CONNECTED RRC transition, RRC Connection Resume Request kind of message is sent over SRB0 carried by RACH MSG3.

FFS whether to have a common message/procedure for INACTIVE to CONNECTED RRC transition, RAN location area update (RLAU), re-establishment and for IDLE to CONNECTED transition.

13.
For INACTIVE to CONNECTED RRC transition, when RAN successfully retrieves and verifies the UE context, RRC Connection Resume kind of message is sent over SRB1 carried by RACH MSG4 with at least integrity protection to resume the RRC connection and, if required, dedicated radio resource configuration.

FFS NR security framework for INACTIVE UEs.

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.

21.
RRC Connection Resume Request kind of message includes UE identity (or UE context identity), establishment (or resume) cause information and UE's security information (e.g. authentication token).

FFS if MSG3 also could also include other information

22.
RRC Connection Resume kind of message can optionally include the dedicated radio resource configuration 

FFS: Whether RRC Connection Resume Complete includes NAS PDU, 5CN node selection information (e.g. selected PLMN identity or NSSAI)

26
For CONNECTED to INACTIVE RRC transition, a RRC Connection Release kind of message is used and is sent over SRB1 (as described in proposal 10).

27
For CONNECTED to INACTIVE RRC transition, the RRC Connection Release kind of message includes (a) the same information as listed in proposal 11 (i.e. cause information, redirect carrier frequency and mobility control information), and can include (b) UE identity (or UE context identity), and optionally (c) suspension/inactivation indication (FFS if implicitly or explicitly), (d) RAN configured DRX cycle, (e) RAN periodic notification timer, and (f) RAN notification area.

29.
In the following cases the UE releases the UE context, UE AS informs UE NAS

29.1.
Case (b) upon failure of resume procedure (including the RAN update case);

FFS Whether this applies in all cases of failure of resume procedure

29.2.
Case (d) upon reselecting to other RAT; 

29.3.
Case (e) upon reception of CN initiating paging; 

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).

