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1. Introduction
In this paper, we discuss an open issue and other issues of RRC connection resume in the NR SA RRC Rapportuer’s CR [1].
2. Discussion
2.1 Open issue
In RAN2#101bis meeting, an open issue was left as shown below. This open issue was not addressed in RAN2#102 due to lack of time.

	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.


The following is from the NR SA RRC Rapportuer’s CR [1].
	Timer

	Start

	Stop

	At expiry


	T300
	Transmission of RRCSetupRequest.
	Reception of RRCSetup or RRCReject message, cell re-selection and upon abortion of connection establishment by upper layers.
	Perform the actions as specified in 5.3.3.6. 

	T319

	Transmission of RRCResumeRequest.
	Reception of RRCSetup, RRCRelease, RRCRelease with suspendConfig or RRCReject message, cell re-selection and upon abortion of connection establishment by upper layers.
	Perform the actions as specified in 5.3.13.5.


	5.3.13.5
T319 expiry or Integrity check failure from lower layers while T319 is running

The UE shall:

1>
if timer T319 expires or upon receiving Integrity check failure indication from lower layers while T319 is running:

2>
perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause RRC Resume failure;


According to the above, the UE starts T319 upon initiation of the RRC resume procedure. If the UE cannot complete the RRC resume procedure due to out of coverage, the UE transitions to RRC_IDLE from RRC_INACTIVE upon expiry of T319.
Observation: If the UE is in out of coverage during the RRC resume procedure, the UE transitions to RRC_IDLE from RRC_INACTIVE upon expiry of T319. The open issue has been resolved by the NR SA RRC Rapportuer’s CR [1].
2.2 Use T319 or Reuse T300
In discussion of LTE light RRC connection, 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 RRC light connection Rapportuer’s CR [2].

	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';


In the Rapportuer’s NR SA RRC Rapportuer’s CR [1], T319 is specified for handling RRC connection resume failure instead of T300. RAN2 seems to never discuss to reuse T300 or a different timer (i.e T319) for handling RRC connection resume failure. From the technical perspective, we can benefit from T319 only if T319 is set to a different value from T300 value. However, we don’t know in which case T319 should be longer or shorter than T300. Therefore, RAN2 should discuss the need of T319. From our perspective, RRC resume procedure and RRC connection establishment procedure are quite similar. RAN2 even spent several meetings to discuss harmonizing RRC connection establishment procedure and RRC resume procedure. If there is no use case for configure different values for T319 and T300, T300 should be reused and T319 should be removed.
	
	Advantage
	Drawback

	Use T319
	gNB can configure different timer values for T319 and T300.
Which cases to have different values?
	Extra bits are consumed in RRC signaling for T319.

	Reuse T300
	No extra bits are consumed in RRC signaling for T319.
Simplify the specification.
	gNB cannot configure different timer values for T319 and T300.


Proposal 1: RAN2 should dicuss to use T319 or resue T300. 

2.2 T319 timer value
In the NR SA RRC Rapportuer’s CR [1], it is not specified that T319 is configured by gNB or is a fixed value as shown below. We propose to T319 is configured by gNB in UE-TimersAndConstants if RAN2 agrees the need of T319.
UE-TimersAndConstants ::=


SEQUENCE {


t300







ENUMERATED {












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












ms2000},


t301







ENUMERATED {












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












ms2000},


t310







ENUMERATED {












ms0, ms50, ms100, ms200, ms500, ms1000, ms2000},


n310







ENUMERATED {












n1, n2, n3, n4, n6, n8, n10, n20},


t311







ENUMERATED {












ms1000, ms3000, ms5000, ms10000, ms15000,












ms20000, ms30000},


n311







ENUMERATED {












n1, n2, n3, n4, n5, n6, n8, n10},


...

}

We are not sure whether T319 needs a different value range from T300 in any case.  Given that T300 is used for RRC connection resume procedure in LTE and is much similar to RRC connection establishment procedure, we propose to resue T300 value range in the NR SA RRC Rapportuer’s CR [1] for T319.

Proposal 2: T319 is configured in UE-TimersAndConstants and use the T300 values for T319.
UE-TimersAndConstants ::=


SEQUENCE {


t300







ENUMERATED {












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












ms2000},


t301







ENUMERATED {












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












ms2000},


t310







ENUMERATED {












ms0, ms50, ms100, ms200, ms500, ms1000, ms2000},

t319







ENUMERATED {












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












ms2000},

n310







ENUMERATED {












n1, n2, n3, n4, n6, n8, n10, n20},


t311







ENUMERATED {












ms1000, ms3000, ms5000, ms10000, ms15000,












ms20000, ms30000},


n311







ENUMERATED {












n1, n2, n3, n4, n5, n6, n8, n10},


...

}

2.3 Periodic RNAU timer value
The following is timer values [2] for the periodic RNA update timer in LTE light connection:


ran-PeriodicPAU-r14


ENUMERATED {min5, min10, min30, min60, 















min120, min360, min720, infinity}


OPTIONAL, -- Need OP

We propose to use the periodic RNA update timer values in LTE light connection 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 3: The periodic RNAU timer value range is {min5, min10, min30, min60, min120, min360, min720, infinity}.

periodic-RNAU-timer


ENUMERATED { min5, min10, min30, min60, 















min120, min360, min720, infinity}


OPTIONAL, 

3. Conclusion

RAN2 is kindly asked to discuss the proposals. 

Observation: If the UE is in out of coverage during the RRC resume procedure, the UE transitions to RRC_IDLE from RRC_INACTIVE upon expiry of T319. The open issue has been resolved by the NR SA RRC Rapportuer’s CR [1].
Proposal 1: RAN2 should dicuss to use T319 or resue T300.
Proposal 2: T319 is configured in UE-TimersAndConstants and use the T300 values for T319.
Proposal 3: The periodic RNAU timer value range is {min5, min10, min30, min60, min120, min360, min720, infinity}.
4. Conclusion

[1] R2-1809239 Introduction of SA

[2] R2-1702421 Light RRC Connection Feature specification in 36.331[image: image1.png]



