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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)


This contribution addresses RNA signalling when using a RAN Areas defined as TAI and optionally a RANAC. 
[bookmark: _Ref178064866]Discussion
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. In RAN2#101 the following baseline signalling has been agreed: 
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 {
	trackingAreaCode			TrackingAreaCode		 
	ran-AreaCodeList			SEQUENCE (SIZE (1..32)) OF	RAN-AreaCode		OPTIONAL
}

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

	

However, 38.300 describes the RAN areas 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.

There seems to be an inconsistency between 38.300 and the ASN.1 structure of the RAN-AreaConfig, with the trackingAreaCode instead of the TAI. Notice that is also inconsistent with the agreement that a maximum 16 TAIs can be configured in one RAN notification area. Even in the email discussion that originated the agreements, TAI is constantly referred although trackingAreaCode is present in the text, so perhaps that should not be a major issue.
[bookmark: _Toc510702267][bookmark: _Toc510703513]Signalling of the RAN configuration requires an update to be compliant with agreements. Instead of a TAC for each RAN area, there needs to be an indication to the TAI instead.
Another aspect to be reminded is that when the 3 options have been agreed, it has been explicitly described that mixed options (e.g. list of TAIs and RANACs) in the same configuration would not be supported, although the current signalling, in principle would allow that. 
[bookmark: _Toc510702268][bookmark: _Toc510703514]Different definition cannot be mixed in the same configuration, although the current signalling allows that. It would be good to either clarify that or update the signalling to take that into account.

Assuming now that each RAN Area in the configured list needs to indicate a TAI for a set of possibly configured RANACs, in the case of RAN IDs (and not cell lists), a baseline signalling could instead look more like that:
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 {
	trackingAreaCode			TrackingAreaCode		 
	tai-Indicator				TAI-Indicator		 

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

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

	


There could be different alternatives to signal the TAI-indicator. Perhaps an obvious choice to start with would be to signal the TAI itself, which comprises of a PLMN + a TAC, which would lead to a 6-octet field per RAN configuration area. Considering we may have up to 16 configured area, that could lead to up to 6x8x16 bits. 
In our view, designing the RRC signalling following that approach would be quite embarrassing to RAN2. Even the NAS protocol, that provides to the UE NAS a TAI list, has an efficient way to provide TAI lists, e.g., by not repeating every time the PLMN in the case multiple TACs have the same PLMN, which could be a typical scenario. To possibly make this even worse, it has been agreed in RAN2 that, despite the fact that the UE has already available a TAI list that the RAN may use as the RAN area configuration, the RRC must provide every time the UE is suspended, which is much more often than what NAS provides TAI lists to the UE. In other words, if we follow the modified baseline approach, we would be doing in RRC the following:
· Repeating information already available at the UE in a much higher frequent rate, as with short data sessions there could be quite frequency suspend/resume procedures;
· Delivering that area configuration in a more inefficient way compared to the NAS protocol;
Hence, it seems obvious that more efficient ways to configure RAN area should be considered by RAN2.
[bookmark: _Toc510702269][bookmark: _Toc510703515]Efficient ways to deliver RAN area configuration should be considered.

Perhaps a first step in that direction could be to avoid repeating the PLMN in every TAI. One way to achieve that could be to structure the RAN-AreaConfig within a PLMN list. Hence, if there is a single PLMN, we could have a list of RAN-AreaConfig(s), as defined in current text, per PLMN. Then, the total number should not exceed 16 for all PLMNs in the PLMN list. Solution 1) is mainly beneficial in the case of a TAI list with TACs with the same PLMN, which is perhaps a typical scenario.
Solution a) Define a list of RAN Area configurations per PLMN
[bookmark: _Hlk510635079]RAN-NotificationAreaInfo		::=  CHOICE {
		cellList				SEQUENCE (SIZE (1..32)) OF CellIdentity,	
		ran-AreaConfigList		RAN-AreaConfigList,
}

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


RAN-AreaConfigPLMN ::= SEQUENCE (SIZE (1..X)) OF RAN-AreaConfigPerPLMN

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

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

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 {
 
ran-AreaCodeList			SEQUENCE (SIZE (1..32)) OF	RAN-AreaCode		OPTIONAL}

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


However, a more efficient deliver can be achieved by taking advantage that the UE has already a list of TAIs and, that the RAN Areas are anyway a subset of these, in a more granular fashion. One approach, could be to simply point to the element in the TAI list already available 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 a 48-bit TAI. Compared to a), the main benefit is that this would still be quite efficient even in the case of multiple PLMNs in the RAN area list. 
Solution b) Indicate in the RAN Area configuration an element in the existing TAI list
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: _Toc510702283][bookmark: _Toc510703518]Agree on one of the two options to signal the RAN area configurations: 
a. [bookmark: _Toc510702284][bookmark: _Toc510703519]Instead of a RAN Area configuration list, define a RAN area configuration list per PLMN
b. [bookmark: _Toc510702285][bookmark: _Toc510703520]Indicate in the existing RAN Area configuration an element in the existing TAI list

Even a third option may be possible and that is when signalling of RAN Areas that are only defined by TAIs (Tracking Areas) then a 16-bit bitmap can be used. Again, with reference to the communicated 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. 
If combining this option with option b above, the result would be the following: 
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: _Toc510702286][bookmark: _Toc510703521]When signalling RNA defined as a TAI or set of TAI’s, use a 16-bit bit string to indicate TAIs that are part of the RNA. 
Conclusion
In section 2 we made the following observations:
Observation 1	Signalling of the RAN configuration requires an update to be compliant with agreements. Instead of a TAC for each RAN area, there needs to be an indication to the TAI instead.
Observation 2	Different definition cannot be mixed in the same configuration, although the current signalling allows that. It would be good to either clarify that or update the signalling to take that into account.
Observation 3	Efficient ways to deliver RAN area configuration should be considered.

Based on the discussion in section 2 we propose the following:
Proposal 1	Agree on one of the two options to signal the Ran area configurations:
[bookmark: _GoBack]a.	Instead of a RAN Area configuration list, define a RAN area configuration list per PLMN
b.	Indicate in the existing RAN Area configuration an element in the existing TAI list
Proposal 2	When signalling RNA defined as a TAI or set of TAI’s, use a 16-bit bitstring to indicate TAIs that are part of the RNA.

[bookmark: _In-sequence_SDU_delivery]
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