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1. Introduction
In the last meeting, we discussed R2-1805107 as shown below:
	R2-1805107
Transitioning to Idle from Inactive upon resume failure
Qualcomm Incorporated
discussion

=>
Revisit discussion of RRC behaviour of UE when the UE enters out of coverage at next meeting.


In this paper, we would like to discuss this open issue and other issues.
2. Discussion
The issue we discussed in the last meeting can be described as below:

	The UE in RRC_INACTIVE triggers the periodic resume procedure (i.e. periodic RNA update) upon expiry of the periodic RNA timer. However, the UE cannot successfully finish the periodic resume procedure since the UE is in out of coverage. What does the UE do in this situation?  


RRC_INACTIVE is quite similar to CELL_FACH/CELL_PCH/URA_PCH states in UMTS and light RRC connection state in LTE, as shown in Table 1. We have discussed this issue (or similar issue) in UMTS and LTE. It is worth to see UMTS and LTE behaviours since we spent so much time to discuss and agree them.
Table 1

	RAT
	NR
	UMTS
	LTE

	State
	RRC_INACTIVE
	CELL_FACH/CELL_PCH
/URA_PCH
	Light RRC connection

	Periodic timer
	T30x (to be defined)
	T305
	T3xy [2]

	Periodic update upon periodic timer expiry
	RNA Update
	Cell Update/URA Update
	RAN Paging Area Update


2.1 UMTS behaviour
The following is from UMTS RRC specification TS 25.331 [1]. T305 is the peroidc Cell/URA update timer for Cell Update/URA Update. When T305 expires, the UE performs Cell Update/URA Update and starts T302. Upon expiry of T302, the UE increments variable V302 by 1. Until V302 > N302, the UE goes to idle mode.

Besides, the UE also starts T307 if T305 expires and the UE detects out of service. Upon expiry of T307, the UE goes to idle mode from CELL_FACH/CELL_PCH/URA_PCH.
	Timer
	Start
	Stop
	At expiry

	T302
	Transmission of CELL UPDATE/URA UPDATE
	Reception of CELL UPDATE CONFIRM/URA UPDATE CONFIRM 
	Retransmit CELL UPDATE/URA UPDATE if V302 =< N302, else, go to Idle mode

	T305
	Entering CELL_FACH or URA_PCH or CELL_PCH state. Reception of CELL UDPATE CONFIRM/URA UPDATE CONFIRM. 
	Entering another state.
	Transmit CELL UPDATE if T307 is not activated and the UE detects "in service area". Otherwise, if T307 is not active, start T307.

	T307
	When the timer T305 has expired and the UE detects "out of service area".
	When the UE detects "in service area".
	Transit to idle mode


	T302
	MD
	
	Integer(100, 200... 2000 by step of 200, 3000, 4000, 6000, 8000)
	Value in milliseconds. Default value is 4000.

One spare value is needed.
	

	N302
	MD
	
	Integer(0..7)
	Default value is 3.
	

	T305
	MD
	
	Integer(5, 10, 30, 60, 120, 360, 720, infinity)
	Value in minutes. Default value is 30.

Infinity means no update
	

	T307
	MD
	
	Integer(5, 10, 15, 20, 30, 40, 50)
	Value in seconds. Default value is 30.

One spare value is needed.
	


2.2 LTE light connection
The following is from RAN2 technically endorsed CR introducing LTE light connection [2]. T3xy is the peroidc RNA update timer for RNA Update. Upon expiry of T3xy, the UE initiates RNA update and does not start a time like T307. However, the UE starts T300 upon initiating the RNA update (i.e. RRC connectioin resume procedure). Upon expiry of T300, the UE leaves RRC_CONNECTED (i.e. entering RRC_IDLE). Thus, T300 in LTE has the same technical effect as T307 in UMTS.
	Timer
	Start
	Stop
	At expiry

	T300
NOTE1

	Transmission of RRCConnectionRequest or RRCConnectionResumeRequest
	Reception of RRCConnectionSetup, RRCConnectionReject or RRCConnectionResume message, cell re-selection and upon abortion of connection establishment by upper layers
	Perform the actions as specified in 5.3.3.6

	T3xy
	Upon entering into light RRC connection.
	Upon leaving RRC_CONNECTED, upon establishment of an RRC connection, upon reception of RRCConnectionResume, upon reception of RRCConnectionSetup in response to an RRCConnectionResumeRequest.
	Initiate the RAN paging area update procedure


The following is timer values [2] for the periodic RNA update timer:


ran-PeriodicPAU-r14


ENUMERATED {min5, min10, min30, min60, 















min120, min360, min720, infinity}


OPTIONAL, -- Need OP
The following is from [2]. Note, it was agreed by RAN2 that RRC connection resume procedure is drafted as part of RRC connection establishment procedure in section 5.3.3 in TS 36.331.

	5.3.3
RRC connection establishment

/* Unreleated part omitted */
5.3.3.2
Initiation

The UE initiates the procedure when upper layers request establishment or resume of an RRC connection while the UE is in RRC_IDLE. When a UE is in light RRC connection, the UE initiates the RRC connection resume procedure upon detecting MO access or upon reception of a Paging message including the ResumeIdentity.
Except for NB-IoT, upon initiation of the procedure, the UE shall:
/* Unreleated part omitted */
1>
start timer T300;
1>
if the UE is resuming an RRC connection from a suspended RRC connection or from a light RRC connection:

2>
initiate transmission of the RRCConnectionResumeRequest message in accordance with 5.3.3.3a;
5.3.3.6
T300 expiry

The UE shall:

/* Unreleated part omitted */

2>
if in light RRC connection:

3>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC connection failure';


2.3 NR RRC_INACTIVE
As described above, both the UMTS and LTE ways can work to solve this issue. However, UMTS has two timers (i.e. T302 and T307) but LTE way only has one timer (i.e. T300) for the same/similar functionality. Considerign the simplicity, we prefer to follow the LTE way.
Proposal 1: The UE in RRC_INACTIVE starts a timer when initiating a RRC resume procedure. When the timer expires, the UE goes to RRC_IDLE.
In LTE, T300 value range [4] are different as below. 
For normal LTE and eMTC mode A:

t300







ENUMERATED {












ms100, ms200, ms300, ms400, ms600, ms1000, ms1500,












ms2000},
For eMTC mode B:

t300-v1310





ENUMERATED {












ms2500, ms3000, ms3500, ms4000, ms5000, ms6000, ms8000,












ms10000}

OPTIONAL,
-- Need OR
For NB-IoT:


t300-r13






ENUMERATED {












ms2500, ms4000, ms6000, ms10000,












ms15000, ms25000, ms40000, ms60000},

In LTE, T300 and T300-v1310 are broadcast in SIB2 and T300-r13 is broadcast in SIB2-NB. T300 is used for both the RRC connection establishment procedure and RRC connection resume procedure. We don’t see use cases to set different failure timer values for the the RRC connection establishment procedure and RRC connection resume procedure. Perhaps the only benefit to have a separate failure timer for the RRC connection resume procedure is signaling flexibility. If the separate failure timer (T3xy) is specified for the RRC connection resume, we prefer only 8 or 16 values for the T3xy to save bits in SIB2 for NR. If T3xy value is not broadcast, the UE uses T300 timer value for T3xy.
Proposal 2: 8 or 16 timer values are specified if a separate timer is used for RRC resume procedure failure.

Proposal 3: If T3xy value is not broadcast, the UE uses T300 timer value for T3xy.
NR physical layer design has considered the forward compatibility to support small bandwidth in IoT use cases. Thus, we think the timer value range for NR RRC resume procedure should consider the forward compatibility. The minimum timer value is 100 ms as normal LTE and the maximum timer value is 60,000 ms as LTE NB-IoT.
Proposal 3: For T3xy value, the minimum value is 100 ms and the maximum value is 60,000 ms.
Last, we propose to use the periodic RNA update timer values in LTE light connection [2] for the NR/eLTE periodic RNA update timer values. Thus, we don’t need to repeat discussion for the NR/eLTE periodic RNA update timer values.
Proposal 4: Use the periodic RNA update timer values in LTE light connection [2] for the NR/eLTE periodic RNA update timer values, i.e. {min5, min10, min30, min60, min120, min360, min720, infinity}.
3. Conclusion

RAN2 is kindly asked to discuss the proposals. 

Proposal 1: The UE in RRC_INACTIVE starts a timer when initiating a RRC resume procedure. When the timer expires, the UE goes to RRC_IDLE.
Proposal 2: 8 or 16 timer values are specified if a separate timer is used for RRC resume procedure failure.

Proposal 3: If T3xy value is not broadcast, the UE uses T300 timer value for T3xy.
Proposal 4: Use the periodic RNA update timer values in LTE light connection [2] for the NR/eLTE periodic RNA update timer values, i.e. {min5, min10, min30, min60, min120, min360, min720, infinity}.
4. Conclusion

[1] 25.331 v14.4.0
[2] R2-1702421 Light RRC Connection Feature specification in 36.331
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