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Introduction
In RAN2#101 in Athens, the following agreements were reached. 
Agreements
1: 	For cell lists approach, RNA contains cells that belong to the same PLMN
2: 	maximum number of cells in RAN notification area is 32;
3:	NR Cell Identity (36 bits) are used as cell id for cell list approach; 
4: 	maximum RAN Area IDs configured in one RNA is [32]
5: 	RANAC size should [6]bits. (send LS to RAN3)
6: 	For one cell, only 1 RANAC can be broadcasted. A single RANAC is common for all PLMNs sharing the RAN.
7	RANAC is optional field in SIB1. 
8	maximum 16 TAIs can be configured in one RAN notification area; 
9	ASN.1 is agreed as a baseline.
10	RNA is mandatory configured for the inactive UEs for Rel-15; (May be re-discussed after the discussion of the interaction between RANU and TAU)


In RAN2 #101bis in Sanya, the topic of RNA configurations was revisited, and the following updates were agreed: 
Agreements
1	The RNA can included TAs and cells that are from different PLMNs (these would be equivalent PLMNs)

Further, it was concluded that 
“=>	RANAC can be provided per PLMN”

There was further discussion on ASN.1 coding of the RNA configuration [1] in Sanya, e.g., including the possibility to avoid repeating the PLMN for each RAN. That is touched upon in another contribution [2]. This contribution addresses RNA signalling only for RNA using RAN Areas defined as TAI and optionally a RANAC. In this revised contribution, we take into consideration the progress in RAN2 #101bis.
[bookmark: _Ref178064866]Discussion
In RAN2 and RAN3 it has since long been agreed that RNA can be configured as one of:
· Cell list
· TAI list
· RAN area ID list
That is summarized in 38.300 as follows:
There are several different alternatives on how the RNA can be configured:
-	List of cells:
-	A UE is provided an explicit list of cells (one or more) that constitute the RNA.
-	List of RAN areas:
-	A UE is provided (at least one) RAN area ID, where a RAN area is a subset of a CN Tracking Area or equal to a CN Tracking Area. A RAN area is specified by one RAN area ID, which consists of a TAI and optionally a RAN area Code;
-	A cell broadcasts a RAN area ID in the system information.
NG RAN may provide different RNA definitions to different UEs but not mix different definitions to the same UE at the same time. UE shall support all RNA configuration options listed above.

In RAN2 #101bis in Sanya, there was an offline discussion resulting in an agreement on the signalling of the different options for RNA configuration in 38.331. Below we reproduce the updated baseline signalling [1]:
RAN-NotificationAreaInfo		::=  CHOICE {
		-- Option 1
		cellList				PLMN-RAN-AreaCellList,	
		-- Option 2 and 3
		ran-AreaConfigList		PLMN-RAN-AreaConfigList,
}
PLMN-RAN-AreaCellList	::=			SEQUENCE (SIZE (1.. maxPLMNIdentities)) OF 
PLMN-RAN-AreaCell
-- Sum of cells from all PLMNs does not exceed 32
PLMN-RAN-AreaCell	::=	SEQUENCE {     
	plmn-Identity				PLMN-Identity		 
	ran-AreaCells				SEQUENCE (SIZE (1..32)) OF	CellIdentity		
}
PLMN-RAN-AreaConfigList	::=			SEQUENCE (SIZE (1..maxPLMNIdentities)) OF PLMN-RAN-AreaConfig
PLMN-RAN-AreaConfig	::=	SEQUENCE {     
	plmn-Identity				PLMN-Identity,		 
	ran-Area					SEQUENCE (SIZE (1..16)) OF	RAN-AreaConfig		
}
-- Sum of TACs from all PLMNs does not exceed 16
RAN-AreaConfig	::=	SEQUENCE {
	trackingAreaCode			TrackingAreaCode		 
--Sum of RAN-AreaCodes all PLMNs does not exceed 32
	-- ran-AreaCodeList is present for option 3
	ran-AreaCodeList			SEQUENCE (SIZE (1..[32])) OF	RAN-AreaCode		OPTIONAL
}
RAN-AreaCode	::=				BIT STRING (SIZE ([6]))	--bit string or integer can be discussed;

-- ASN1START
CellGlobalIdNR ::=					SEQUENCE {
	plmn-Identity							PLMN-Identity, -- FFS, depends on conclusion on 2.1-1
	cellIdentity							CellIdentity
}
-- ASN1STOP

-- ASN1START
CellIdentity ::=					BIT STRING (SIZE (36)) –- RAN3 has agreed 36 bits
-- ASN1STOP

Signalling of the RNA configuration and no support of mixed options
As highlighted by the text in 38.300, it has been agreed that mixed options (e.g. list of TAIs and RANACs) in the same configuration are not supported. Hence, it is preferable that this is reflected in the signalling.

[bookmark: _Toc513645572][bookmark: _Toc513645613][bookmark: _Toc517367748]Update the RNA configuration signalling to reflect the agreement that the network is not allowed to mix the alternatives e.g. not allowed to have cells and TAIs in the same RNA configuration.

After these updates, signalling can simply define the TAI list option in the CHOICE, in addition to the cell list and the RAN Area configuration list.
RAN-NotificationAreaInfo		::=  CHOICE {
		-- Option 1
		cellList				PLMN-RAN-AreaCellList,	
		-- Option 2
		ran-AreaConfigList		PLMN-RAN-AreaConfigList,
		-- Option 3		
		tai-List				Type_FFS
}

Signalling of the TAI within the RAN Area lists (Option 2)
In the baseline signalling, it is possible to group the lists of RANACs or cells per PLMN, rather than to always repeat global identifiers for e.g., cells and tracking areas. This has some similarities to the way the NAS protocol signals TAI lists e.g., by not repeating every time the PLMN in the case multiple TACs have the same PLMN. A further step in the same direction would be to possibly benefit from the fact that the UE has stored a list of TAIs and, that the RAN Areas are anyway a subset of these. For example, network may avoid repeating already stored TAIs in the UE by simply configuring an element in the TAI list stored at the UE (The UE receives the TAI list when being provided with the CN Registration Area). Considering that there can be up to 16 elements, each TAI in the list could be signalled with a 4-bit index instead of possibly a 48-bit TAI. 

[bookmark: _Toc517367749][bookmark: _Toc513645573][bookmark: _Toc513645614]Allow the network to have the option to not repeat each TAI (already provided by NAS) in RNA list configuration (option 2).

Example of a possible signalling where stored TAIs do not have to be re-signalled to the UE every time
RAN-NotificationAreaInfo		::=  CHOICE {
		cellList				SEQUENCE (SIZE (1..32)) OF CellIdentity,	
		ran-AreaConfigList		RAN-AreaConfigList,
}

RAN-AreaConfigList	::=			SEQUENCE (SIZE (1..16)) OF RAN-AreaConfig

RAN-AreaConfig	::=	SEQUENCE {

	tai-Indicator				TAI-Indicator		 
	ran-AreaCodeList			SEQUENCE (SIZE (1..32)) OF	RAN-AreaCode		OPTIONAL
}

RAN-AreaCode::=						BIT STRING (SIZE (6))

TAI-Indicator::= INTEGER (1..16)



[bookmark: _Toc513645574]Signalling of the TAI lists (Option 3)
Notice the principle in Proposal 2 can still be used to efficiently signal each TAI in the list using 4 bits (which would make at most 16 x 4 bits = 64 bits). Depending on the number of signalled TAIs, another alternative that could be to discussed is to define a 16-bit bitmap. Using the stored CN Registration area list (both provided to the UE as well as to the suspending node, as assistance information from the AMF), there is max 16 valid entries in the TAI list. Indexing these, 0..15, a 2-octet bitmap can be used to indicate exactly what TA’s from the TAI list defines an RNA. That example combined with the previous option is shown below.

RAN-NotificationAreaInfo		::=  CHOICE {
		cellList				SEQUENCE (SIZE (1..32)) OF CellIdentity,	
		ran-AreaConfigList		RAN-AreaConfigList,
		tai-List				BIT STRING (SIZE (16))
}

RAN-AreaConfigList	::=			SEQUENCE (SIZE (1..16)) OF RAN-AreaConfig

RAN-AreaConfig	::=	SEQUENCE {
	tai-Indicator				TAI-Indicator		 
	ran-AreaCodeList			SEQUENCE (SIZE (1..32)) OF	RAN-AreaCode		OPTIONAL
}

RAN-AreaCode::=						BIT STRING (SIZE (6))

TAI-Indicator::= INTEGER (1..16)
	
[bookmark: _Toc517367750][bookmark: _Toc513645575][bookmark: _Toc513645615][bookmark: _Toc510702286][bookmark: _Toc510703521][bookmark: _Toc513546872][bookmark: _Toc513548002][bookmark: _Toc513548059][bookmark: _Toc513548083]Allow the network to have the option to not repeat each TAI (already provided by NAS) in the TAI list configuration (option 3). 

[bookmark: _GoBack]The proposals are reflected in the accompanying CR [3]
Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	Update the RNA configuration signalling to reflect the agreement that the network is not allowed to mix the alternatives e.g. not allowed to have cells and TAIs in the same RNA configuration.
Proposal 2	Allow the network to have the option to not repeat each TAI (already provided by NAS) in RNA list configuration (option 2).
Proposal 3	Allow the network to have the option to not repeat each TAI (already provided by NAS) in the TAI list configuration (option 3).
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