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Introduction
In RAN2#AdHoc 2018-1 in Vancouver it has been agreed to progress configuration of RNA via email. In e-mail discussion [NR-AH1801#13][NR] on RRC inactive (RAN area configuration) it was discussed whether it should be necessary to configure an RNA for UE’s in inactive. As that open issue did not seem to converge in the email discussion, this contribution address possible solutions for a “Default RNA” configuration and associated UE behaviour.
[bookmark: _Ref178064866]Discussion
When an RRC_CONNECTED UE is transitioned to RRC_INACTIVE, we normally envision that an RNA is configured. Then, RNA updates are triggered due to mobility (when the UE is moving around) or periodically. 
In RAN2 it has been agreed that RNA can be configured as one of:
· Cell list
· TAI list
· RAN area ID list
It has also been agreed that the RNA is a subset of the CN Registration Area that is provided to the UE via NAS as a TAI-list. The RNA can also be the same as the CN Registration Area. 
It has also been agreed quite long ago that a UE in RRC_INACTIVE also has to perform Tracking Area Updates (TAUs). Hence, regardless of how the network wants to configure the RNA, UE will receive the TAI list by NAS and perform updates when leaving the area defined by the TAI list.
[bookmark: _Toc506484972]An RRC_INACTIVE UE will be configured by NAS with a TAI list.


Optionality of RNA configuration
Considering the first observation that the TAI list is always provided to inactive UEs anyway and considering that network may only want to rely on the TAI list for inactive mobility updates, it would be very odd and unfortunate to force the network to provide the exact same information that the UE has already obtained.
If it is standardized to explicitly signal a RNA configuration every time the UE goes to inactive, and network wants to configure the TAI list as RNA, that information already provided by NAS would have to be transmitted in suspend every time the UE goes from connected to inactive, which may happen quite often, as suspending the UE will be one of the most executed RRC procedures. That would be in our view a quite bad design. Also, that is not only a signalling optimization but also simplifies network implementation and operator management, in case operators do not want to manage two area concepts. 
One option to avoid that could be to define the TAI list as a “default” configuration so that every time the UE is suspended without an explicit RAN configuration, the UE simply assumes that the previously provided TAI list by NAS is assumed as the RNA. And, when the UE crosses the border, the UE would perform a mobility RNA update. Although that might work, a much simpler solution is to define that if network would want to configure the TAI list, to avoid the repetition of signalling in every suspend message, the network simply does not configure anything, and UE does not perform RNA updates as the RNA would anyway coincide with the TAI list. In that sense, it makes most sense to define the optionality of the RNA configuration rather than define a “default RNA” configuration. 

If RNA is not configured, RNAU due to mobility is not performed. When a UE is in RRC_INACTIVE, it shall always do periodic RNAU.


Default RNA configuration
A remaining question could be if a default RNA configuration is needed. In our view, considering that TAI lists can be used to avoid additional RNA configuration to the UE, a default RNA would be used to further minimize signalling in case network wants to define areas smaller than the TAI list, e.g.:
· Cell the UE is being suspended;
· Tracking Area the UE is being suspended;
· Tracking Area List configured by NAS.
Notice that the last option does not make any sense, otherwise we would be defining another solution for the same problem described in 2.1. When it comes to the first and second options and the second options we have not strong view, although we do not see as something essential, assuming we have already defined a UE behaviour when nothing is configured.
[bookmark: _Toc506289586][bookmark: _Toc506484973]A default RNA is only needed if it is not explicitly configured if we define the RNA configuration as optional. That has the potential to simplify network implementation and reduce signalling.

ASN.1 proposal
In the email discussion the following ASN.1 structure has been proposed:
RAN-NotificationAreaInfo		::=  CHOICE {
		-- Option 1
		cellList				SEQUENCE (SIZE (1..FFS)) OF CellGlobalIdNR,	
		-- Option 2
		ran-AreaConfigList		RAN-AreaConfigList,
}

RAN-AreaConfigList	::=			SEQUENCE (SIZE (1..FFS)) OF RAN-AreaConfig

RAN-AreaConfig	::=	SEQUENCE {
	-- If trackingAreaCode is not included, use TA of serving cell
	trackingAreaCode			TrackingAreaCode	OPTIONAL,	 
	ran-AreaCodeList			SEQUENCE (SIZE (1..FFS)) OF	RAN-AreaCode		OPTIONAL
}

RAN-AreaCode	::=				BIT STRING (SIZE (FFS))	
However, in line with what has been discussion in 2.1, the IE RAN-NotificationAreaInfo should be defined as optional. 
[bookmark: _Toc506484989]The IE RAN-NotificationAreaInfo is defined as optional.

[bookmark: _GoBack]Another issue in the email discussion that did not seem to be resolved was whether the trackingAreaCode  within the RAN-AreaConfig, when configured, was optional or mandatory. In our view, that should be mandatory as we have agreed that the RAN ID is a subset of a TA, so that complex double planning of area concepts can be avoided by operators. Hence, it is obvious for us that the consequence is that every time network wants to configure a RAN ID list each RAN ID has to comprise a TAC.
[bookmark: _Toc506484990]The parameter trackingAreaCode within RAN-AreaConfig is mandatory.
Conclusion
In section 2 we made the following observations:
Observation 1	An RRC_INACTIVE UE will be configured by NAS with a TAI list.
Observation 2	A default RNA is only needed if it is not explicitly configured if we define the RNA configuration as optional. That has the potential to simplify network implementation and reduce signalling.

Based on the discussion in section 2 we propose the following:
Proposal 1	If RNA is not configured, RNAU due to mobility is not performed. When a UE is in RRC_INACTIVE, it shall always do periodic RNAU.
Proposal 2	The IE RAN-NotificationAreaInfo is defined as optional.
Proposal 3	The parameter trackingAreaCode within RAN-AreaConfig is mandatory.
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