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1. Introduction & Background
In RAN2#99bis meeting, potential options to define RAN Notification Area were discussed based on RAN3 LS [1]. The definition of a RNA (RAN Notification Area) for UE in Inactive State were given as follows.

	RAN3 LS to RAN2:
A RAN Notification Area is a subset of the registration area of the UE and is either:
-List of cells – option 1
-List of RAN Area IDs (as described below) – option 2
-List of TAIs – option 3 (core network’s Registration Area for the UE)

Option 2 is defined as follows:
-A TA (CN Tracking Area) is partitioned in RAN areas which are static and non-overlapping
-Anchor gNB can configure the UE with RNA (RAN notification area) = list of RAN areas
-RAN area ID is defined as TAI + RANAC (RAN Area Code)
-RANAC size is FFS (suggested between 6 to 8 bits) and to be broadcast by cells in addition to TAC

The three options are to be supported as a package.



And also in the RAN2#99bis meeting, an reply LS to RAN3 on definition of RAN Notification Area in inactive state was approved [2]. According to the LS, RAN2 reached following consensus.

	[bookmark: _Hlk510533515]RAN2 reply LS to RAN3:
RAN2 understanding of the package would be that:
1.The specification supports all the options.
2.For a UE, only one option is configured at a time (no mixing of options).
3.NW may provide different options for different UEs.
4.A UE that supports inactive will support all these options.

RAN2 understanding is that, in Option 2, RAN area signalling could be list of TAIs and, for each TAI, there would be also one or multiple RANACs. Thus from RRC signaling perspective, Option 3 could then be implemented as a subset of option 2 by not signalling RANACs for the list of TAIs. 

Even though a single option is preferable in order to limit testing of multiple options, it is also recognized by RAN2 that a single option cannot handle all deployment scenarios. Thus, RAN2 concludes that all the options are technically feasible and RAN2 supports all the options.



In RAN2#101 meeting, signaling details of RAN area configuration were further discussed and the agreements were reached as below [3].

	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).



However, there are still some remaining issues to be addressed. In this contribution, we elaborate on the following issues and provide our views.

· What UE behavior is with option 2 when it moves to a cell not broadcasting RANAC.
· How ASN.1 guarantees that “For a UE, only one option is configured at a time (no mixing of options).”.
· FFS bit string or integer for RANAC in the agreed baseline ASN.1.

2. Discussion
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According to RAN2#101 agreement, for a cell only one RANAC can be optionally broadcasted in SIB1. At the same time, an INACTIVE UE can reselect to a cell not broadcasting any RANAC. Based on this observation, it may be unclear whether the UE has moved out of its configured RNA and should trigger RAN area update or not. For option 1 (i.e., list of cells) and option 3 (i.e. list of TAIs), there is no ambiguity because the RAN area update decision is based on comparison with the CellIdentity and TAC broadcasted in SIB1, and for a cell the CellIdentity and TAC are always there. However, for option 2 the RNA of the UE is configured with a list of RAN Area IDs. Each RAN Area ID is identified as TAC + RANAC. The RANAC not present in SIB1 by a cell can result in different understandings. 
One interpretation is that the cell doesn’t have a valid RANAC or even the NW doesn’t deploy option 2. Thus all INACTIVE UEs with option 2 moves to the cell will consider the cell out of its configured RNA and trigger RAN area update accordingly. 
Another possibility is that the cell does belong to one RANAC that is divided within its TAC but the RANAC is not being broadcasted by the cell for some case (e.g., broadcast channel overload). Hence, it is reasonable to assume that the cell can belong to any one of RANAC(s) divided within the TAC in SIB1. In such case, there is no basis for UE to make comparison. The UE may assume that the cell is within its configured RNA with a certain possibility. For example, if the TAC of the configured RAN Area ID is the same as that in the SIB1. The second understanding has the benefit of less signalling overhead initiated by INACTIVE UE mobility. However, it brings additional UE complexity with different UE behaviors. Therefore, the first understanding and corresponding UE behavior is preferred.
[bookmark: _Ref510710372]Proposal  1	RAN2 to confirm that INACTIVE UE configured with option 2 (list of RAN Area IDs) will consider the cell not broadcasting RANAC in SIB1 out of its RNA and trigger RAN Area Update. 

Issue 2 : How ASN.1 guarantees that “For a UE, only one option is configured at a time (no mixing of options).”
It is RAN2 understanding that for a UE only one option is configured at a time with no mixing of options, as approved in the reply LS to RAN3. However, according to the agreed baseline ASN.1, mixing of option 2 and option 3 for one UE’s RNA configuration can happen since the ran-AreaCodeList is optionally signalled per TAC (highlighted in green as shown below). 
RAN-NotificationAreaInfo		::=  CHOICE {
		-- Option 1
		cellList				SEQUENCE (SIZE (1..FFS)) OF CellGlobalIdNR,	
		-- Option 2 and 3
		ran-AreaConfigList		RAN-AreaConfigList,
}
 
RAN-AreaConfigList	::=			SEQUENCE (SIZE (1..FFS)) OF RAN-AreaConfig
 
RAN-AreaConfig	::=	SEQUENCE {
	trackingAreaCode			TrackingAreaCode		 
	-- ran-AreaCodeList is present for option 3
	ran-AreaCodeList			SEQUENCE (SIZE (1..FFS)) OF	RAN-AreaCode		OPTIONAL,	

}


RAN-AreaCode	::=				BIT STRING (SIZE (FFS))	--bit string or integer can be discussed;

Regarding how to solve the potential issue of mixing different RNA configuration options, there can be two ways. One is relying on clarification of the relevant filed description without ASN.1 change. The other is to address the issue by making signaling structure more clear. For example, seperate option 2 and option 3 in the choice structure and define a new IE for trackingAreaCodeList (i.e., option 3). For simplicity, we suggest to keep current ASN.1 as it is and add description for ran-AreaCodeList to avoid the signaling issue.
[bookmark: _Ref510710374]Proposal  2	To resolve the issue of mixing different RNA configuration options by adding filed description for ran-AreaCodeList as “ran-AreaCodeList is mandatory present if RNA configuration is implemented by list of RAN Area IDs, otherwise it is not present”. 

Issue 3 : FFS bit string or integer for RANAC 
[bookmark: _Ref503219665]There is a FFS for discussion on bit string or integer for RANAC in the agreed baseline ASN.1. Generally, we think the format of RANAC should be similar to TAC. Given the TAC in 36.331 is defined by bit string, the FFS issue is suggested to be removed to keep consistent design.
RAN-AreaCode	::=				BIT STRING (SIZE (FFS))	--bit string or integer can be discussed;

[bookmark: _Ref510710430]Proposal  3	To remove the FFS bit string or integer for RANAC in the agreed baseline ASN.1. 
3. Conclusion
In this contribution, we elaborate some open issues on RAN area configuration and provide our views.
Proposal  1	RAN2 to confirm that INACTIVE UE configured with option 2 (list of RAN Area IDs) will consider the cell not broadcasting RANAC in SIB1 out of its RNA and trigger RAN Area Update.
Proposal  2	To resolve the issue of mixing different RNA configuration options by adding filed description for ran-AreaCodeList as “ran-AreaCodeList is mandatory present if RNA configuration is implemented by list of RAN Area IDs, otherwise it is not present”.
Proposal  3	To remove the FFS bit string or integer for RANAC in the agreed baseline ASN.1.
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