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Introduction
During ASN.1 an issue has been raised concerning the handling of timer T320, associated to the validity of the cell reselection priorities upon the transition from RRC_CONNECTED to RRC_IDLE or RRC_INACTIVE.
This contribution discusses the issue and proposes a way forward.
[bookmark: _Ref178064866]Discussion
In LTE, cell reselection priorities and the timer T320 may be provided in RRCConnectionRelease message as part of the idleModeMobilityControlInfo. Upon the reception of the message the UE starts the timer T320 and applies the provided cell reselection priorities while the timer is running. In LTE, UE stops T320 when it enters RRC_CONNECTED (i.e. upon the reception of the RRCConnectionSetup or RRCConnectionResume). And, upon the expiry of the timer, if stored, the UE shall discard the cell reselection priority information and apply the cell reselection priority information broadcast in the system information.
In RAN2#99 in Berlin, the same functionality was agreed for both RRC_CONNECTED to RRC_IDLE and RRC_CONNECTED to RRC_INACTIVE transitions:
Agreements
11.	RRC Connection Release kind of message can include release cause information, redirect carrier frequency and idle mode mobility control information.
 . . .
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.
. . . 

Then, in RAN2#101bis in Sanya, it was greed to rename the idle mode mobility control info to cellReselectionPriorities and to define a single message and procedure text for Release/Suspend procedures:

Agreements:
1	Add Suspend configuration into the Release message (1 message and 1 procedure description in RRC spec) 
. . .
6	Use name cellReselectionPriorities for cell reselection priorities.

Although we have not discussed further details in NR regarding the handling of timer T320 and handling of the cell reselection priorities, it was assumed that at least same cases as in LTE should be supported i.e. timer is stopped when UE enters RRC_CONNECTED coming from RRC_IDLE or RRC_INACTIVE, in case the timer is running, and priorities are deleted. 
In addition to the previous cases existing in LTE, at least the following new cases may deserve some further discussion (when the UE performs any of a 2-step procedure without entering RRC_CONNECTED):
· 1/ RRCResumeRequest (or RRCResumeRequest1) followed by an RRCRelease (going to RRC_IDLE)
· 2/ RRCResumeRequest (or RRCResumeRequest1) followed by an RRCRelease with suspendConfig (remaining in RRC_INACTIVE);
As a single message and procedure is defined for release to RRC_IDLE, suspend to RRC_INACTIVE from RRC_CONNECTED but also for case where the UE remains in RRC_INACTIVE when coming from RRC_INACTIVE or moves to RRC_IDLE (2-step procedure), it is possible that timer T320 is still running upon the reception of an RRCRelease message with the UE having valid cell reselection priorities stored. 
Upon the reception of an RRCRelease message, the timer T320 may be running and the UE may have valid cell reselection priorities stored.

This has been raised as an issue in the latest ASN.1 review (see G107) and, in our view, the issue is at least partially resolved way need codes are defined for cellReselectionPriorities and for the inner fields (freqPriorityListEUTRA and freqPriorityListNR) and, thanks to the fact that timer T320 is stopped upon the reception of RRCRelease.
	cellReselectionPriorities			CellReselectionPriorities							OPTIONAL,	-- Need R
	suspendConfig						SuspendConfig						OPTIONAL,	-- Need R

CellReselectionPriorities ::=		SEQUENCE {
	freqPriorityListEUTRA				FreqPriorityListEUTRA			OPTIONAL,		-- Need M
	freqPriorityListNR					FreqPriorityListNR				OPTIONAL, 		-- Need M		
	t320								ENUMERATED {
											min5, min10, min20, min30, min60, min120, min180,
											spare1}						OPTIONAL,		-- Need R
	...
}

Need R is defined for cellReselectionPriorities and for the timer T320, its absence means that the UE releases any stored cellReselectionPriorities. Hence, the network can always disable these during a transition from RRC_INACTIVE to RRC_IDLE without the need to autonomous action from the UE. The dedicated cellReselectionPriorities are part of the UE context, i.e., the network will know whether it wants to maintain that or not.
Need M is defined for the list of priorities i.e. in that case if the field cellReselectionPriorities is present and the lists are absent, the stored values should apply. In that sense, one should not discard stored priorities upon entering RRC_IDLE from RRC_INACTIVE as these may still be applicable handled by the need codes.
Need R is defined for the timer value t320 and a proper configuration from the network would be to always provide the timer t320 value when providing cellReselectionPriorities. The presence of cellReselectionPriorities and the absence of t320 means that a stored value is discarded, which does not make much sense if the network provides the field cellReselectionPriorities (as the procedure defines the timer T320 to be started). Perhaps a simpler solution could be to simply define t320 as Need M, if still possible.
The field cellReselectionPriorities is defined as Need R. Hence, network can always delete the cell reselection priorities upon state transition from RRC_INACTIVE to RRC_IDLE.
To avoid the possibility of inconsistent network configuration, t320 could be defined as Need M. 
Hence, our conclusion is that there is no need to do anything in the sub-clause 5.3.11 UE actions upon going to RRC_IDLE, as proposed in G107. 
[Proposed Change]: Adding the sentences
1> if the UE going to RRC_IDLE from RRC_INACTIVE;
2>	stop the timer T320, if running;
2>	if stored, discard the cell reselection priority information provided by the cellReselectionPriorities;

[bookmark: _Toc524434332][bookmark: _Hlk523384487]However, Need R being defined for cellReselectionPriorities means that upon the reception of a new value for that field (i.e. fields within), the inner need codes should apply. Current text concerning this case says the following:
5.3.8.3	Reception of the RRCRelease by the UE
The UE shall:
. . . 
1>	if the RRCRelease message includes the cellReselectionPriorities:
2>	store the cell reselection priority information provided by the cellReselectionPriorities;
2>	if the t320 is included:
3>	start timer T320, with the timer value set according to the value of t320;
1>	else:
2>	apply the cell reselection priority information broadcast in the system information;
. . .
Upon the reception of RRCRelease, the UE may have cell reselection priorities stored. Hence, according to the specifications the UE would store a new set of cell reselection priorities. Hence, once of them should be deleted. The simplest way to handle that is to say that the UE shall apply the cellReselectionPriorities fields and actions such as deletion and replacement are indicated by the need codes. In this particular case, by saying that the UE shall apply cellReselectionPriorities leads to the following cases:
· If the field cellReselectionPriorities is absent, UE deletes these cell reselection priorities if stored;
· If the field is present and UE has no cell reselection priorities stored, these received values should be stored and should apply;
· If the field is present and UE has cell reselection priorities stored, needs codes for the timer (Need R) and the priorities (Need M) apply:
· If new priorities are provided, UE replaces the stored ones
· If new priorities are NOT provided, UE keeps using the stored ones;
· If new timer is provided, UE uses new timer value and deletes old one;
· If new timer is NOT provided, UE deletes the old one and behavior is unspecified.

However, RAN2 could still discuss the possibility to change t320 from Need R to Need M to avoid the possibility of any network inconsistencies.
Discuss the change of t320 from Need R to Need M.

Conclusion
Based on the discussion in section 2 we observe the following:
1. Upon the reception of an RRCRelease message, the timer T320 may be running and the UE may have valid cell reselection priorities stored.
1. The field cellReselectionPriorities is defined as Need R. Hence, network can always delete the cell reselection priorities upon state transition from RRC_INACTIVE to RRC_IDLE.
1. To avoid the possibility of inconsistent network configuration, t320 could be defined as Need M. 

Based on the discussion in section 2 we propose the following:
Discuss the change of t320 from Need R to Need M.
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