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Discussion and decision
1 Introduction

In RAN#99bis meeting, based on RAN3 LS [1] RAN2 discussed the feasibility of a solution package on the RAN notification area definition (list of cells, TAIs or RAN area IDs), and concluded that all the options are technically feasible and RAN2 supports all the options.
RAN2 understanding of the package would be that:

· The specification supports all the options.
· For a UE, only one option is configured at a time (no mixing of options).

· NW may provide different options for different UEs.

· A UE that supports inactive will support all these options.

In this contribution, we discuss the solution details from signalling perspective on how to signal the RAN notification area to the UE, and what additional information is needed in System information. Based on it, corresponding text proposals are provided.
2 Discussion
2.1 Configuration of RAN notification area
According to [1] and [2], RAN notification area consists of:
· Option 1: List of cells;

· Option 2: List of RAN Area IDs, 

· 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

· Option 3: List of TAIs
For option 1, RAN2 should discuss whether the RNA could contain cells from the same or different PLMNs. On this topic, SA2 captured in TS 23.501 that "the RAN Notification area can be a subset of cells configured in UE's Registration Area or all cells configured in the UE's Registration Area". Taking LTE behavior as baseline, we could assume that CN TA list, and consequently the RNA list, could contain cell of different PLMNs if they are considered equivalent PLMNs. Regarding the maximum number of cells in RAN notification area, we could use 128 (agreed for light connection) as baseline. 
Proposal 1. A given RNA is built with cells belonging to the same or equivalent PLMNs. The maximum number of cells of one RAN notification area is 128. 
For option 2 and 3, the TAIs of the RAN notification area could be same as TAIs configured to the UE by NAS message or may be subset of them. According to [2]:
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. 

We could see from signalling perspective, the additional difference between option 2 and 3 is:

For option 3, TAIs of RAN notification area could be absent if they are same as TAIs configured to the UE by NAS; However for option 2, the TAIs have to be present since RANACs are configured per TAI.

Proposal 2. For list of TAIs, the TAIs are absent if they are same as TAIs configured to the UE by NAS;

According to TS24.301,” The UE shall store the complete list received. If more than 16 TAIs are included in this information element, the UE shall store the first 16 TAIs and ignore the remaining octets of the information element.”,  the UE will at most store 16 TAIs, therefore the maximum TAIs of one RAN notification area could be 16, assuming that 5GC follows EPC in this respect.

Proposal 3. The maximum number of TAIs of one RAN notification area shall be 16.

The maximum number of RAN area code of one TAC could be discussed in RAN3. The worst case is that one RAN notification area id only covers one cell in the RAN notification area which is same as option 1, i.e. list of cells. We do not see why RAN notification ids in one RAN notification area should be more than the maximum cells in one RAN notification area.  Here we use 128 for now.
Proposal 4. The maximum number of RAN area codes of one RAN notification area shall be no more than 128. The exact value can be decided in RAN3.
Based on RAN2 agreements, the RAN notification area configuration can be configured to the UE when the network moves the UE to inactive. It is still open about which messages could do this. Therefore, here we only show how to configure the RAN notification area without touching the message details. 
Text proposal for the configuration of RAN notification area:

RAN-NotificationAreaInfo

::=  CHOICE {



cellList







SEQUENCE (SIZE (1..128)) OF CellGlobalIdNR,
-- option 1


trackingAreaConfigList




TrackingAreaConfigList
-- option 2&3

}

}
TrackingAreaConfigList


::=  CHOICE {



trackingAreaConfig





SEQUENCE (SIZE (1..16)) OF TrackingAreaConfig,



trackingArea






ENUMERATED {true}
-- TAIs is equal to the tracking area list configured to the UE by NAS

}

}
TrackingAreaConfig
::=
SEQUENCE {

plmn-Identity





PLMN-Identity,

trackingAreaCode




TrackingAreaCode
OPTIONAL,
--NEED S; if not included, it represents the TA of the current cell. 

ran-AreaCodeList




SEQUENCE (SIZE (1..128)) OF
RAN-AreaCode

OPTIONAL
-- NEED R option 2 only,the exact value should be decided in RAN3

should be decided in RAN3
}

RAN-AreaCode
::=




BIT STRING (SIZE (6))
-- FFS: 6 or 8 bits; -- the exact value should be decided in RAN3
–
CellGlobalIdNR
The IE CellGlobalIdNR specifies the NR Cell Global Identifier (NCGI), 
the globally unique identity of a cell in NR.

CellGlobalIdNR information element

-- ASN1START

CellGlobalIdNR ::=




SEQUENCE {


plmn-Identity






PLMN-Identity,


cellIdentity






CellIdentity

}

-- ASN1STOP

	CellGlobalIdNR field descriptions

	cellIdentity

Identity of the cell within the context of the PLMN.

	plmn-Identity

Identifies the PLMN of the cell as given by the first PLMN entry in the plmn-IdentityList in SystemInformationBlockType1.


–
CellIdentity
The IE CellIdentity is used to unambiguously identify a cell within a PLMN.

CellIdentity information element

-- ASN1START

CellIdentity ::=




BIT STRING (SIZE (36)) –- RAN3 has agreed 36 bits
-- ASN1STOP

–
TrackingAreaCode
The IE TrackingAreaCode is used to identify a tracking area within the scope of a PLMN, see TS 24.501 [xx].

TrackingAreaCode information element

-- ASN1START

TrackingAreaCode ::=



BIT STRING (SIZE (16))

-- ASN1STOP

Proposal 5. Agree the text proposal above as baseline for the configuration of RAN notification area.

2.2 Additional information in system information 
For the UE in inactive mode, the UE needs to check whether current cell belongs to its configured RAN notification area or not. For option 1 and 3 listed in 2.1, cell id and TAI should also be contained in the system information for other purposes. We do not need to specially add them just for the purpose of RAN notification area update. However, RANAC is only applicable for RNAU. We should add “ran-AreaCode” in the same SIB together with cellIdentity and trackingAreaCode . According to RAN3 LS, “A TA (CN Tracking Area) is partitioned in RAN areas which are static and non-overlapping”, therefore a cell can only belongs to one RAN area code. It can also reduce the overhead of system information. 
Text proposal for the configuration of RAN notification area in System information:
cellAccessRelatedInfo



SEQUENCE {


plmn-IdentityList




PLMN-IdentityList,



trackingAreaCode




TrackingAreaCode,



cellIdentity





CellIdentity,



ran-AreaCode 





RAN-AreaCode
OPTIONAL
-- Need S

}

Proposal 6. To indicate the RAN notification area, “ran-AreaCode”, “cellIdentity” and “trackingAreaCode” shall be added in the same SIB as shown above.
3 Conclusion

The proposals captured are the following:
Proposal 1. A given RNA is built with cells belonging to the same or equivalent PLMN. The maximum number of cells of one RAN notification area is 128. 

Proposal 2. For list of TAIs, the TAIs are absent if they are same as TAIs configured to the UE by NAS;

Proposal 3. The maximum number of TAIs of one RAN notification area shall be 16.

Proposal 4. The maximum number of RAN area code of one RAN notification area shall be no more than 128. The exact value can be decided in RAN3.
Text proposal for the configuration of RAN notification area:

RAN-NotificationAreaInfo

::=  CHOICE {



cellList







SEQUENCE (SIZE (1..128)) OF CellGlobalIdNR,
-- option 1


trackingAreaConfigList




TrackingAreaConfigList
-- option 2&3

}

}
TrackingAreaConfigList


::=  CHOICE {



trackingAreaConfig





SEQUENCE (SIZE (1..16)) OF TrackingAreaConfig,



trackingArea






ENUMERATED {true}
-- TAIs is equal to the tracking area list configured to the UE by NAS

}

}
TrackingAreaConfig
::=
SEQUENCE {


plmn-Identity





PLMN-Identity,

trackingAreaCode




TrackingAreaCode
OPTIONAL,
--NEED S; if not included, it represents the TA of the current cell. 


ran-AreaCodeList




SEQUENCE (SIZE (1..128)) OF
RAN-AreaCode

OPTIONAL

-- NEED R option 2 only,the exact value should be decided in RAN3

should be decided in RAN3

}

RAN-AreaCode
::=




BIT STRING (SIZE (6))
-- FFS: 6 or 8 bits; -- the exact value should be decided in RAN3
–
CellGlobalIdNR
The IE CellGlobalIdNR specifies the NR Cell Global Identifier (NCGI), 
the globally unique identity of a cell in NR.

CellGlobalIdNR information element

-- ASN1START

CellGlobalIdNR ::=




SEQUENCE {


plmn-Identity






PLMN-Identity,


cellIdentity






CellIdentity

}

-- ASN1STOP

	CellGlobalIdNR field descriptions

	cellIdentity

Identity of the cell within the context of the PLMN.

	plmn-Identity

Identifies the PLMN of the cell as given by the first PLMN entry in the plmn-IdentityList in SystemInformationBlockType1.


–
CellIdentity
The IE CellIdentity is used to unambiguously identify a cell within a PLMN.

CellIdentity information element

-- ASN1START

CellIdentity ::=




BIT STRING (SIZE (36)) –- RAN3 agreed 36 bits
-- ASN1STOP

–
TrackingAreaCode
The IE TrackingAreaCode is used to identify a tracking area within the scope of a PLMN, see TS 24.501 [xx].

TrackingAreaCode information element

-- ASN1START

TrackingAreaCode ::=



BIT STRING (SIZE (16))

-- ASN1STOP

Proposal 5. Agree the text proposal above as baseline for the configuration of RAN notification area.
Text proposal for the configuration of RAN notification area in System information:
cellAccessRelatedInfo



SEQUENCE {


plmn-IdentityList




PLMN-IdentityList,



trackingAreaCode




TrackingAreaCode,



cellIdentity





CellIdentity,



ran-AreaCode 





RAN-AreaCode
OPTIONAL
-- Need S

}

Proposal 6. To indicate the RAN notification area, “ran-AreaCode”, “cellIdentity” and “trackingAreaCode” shall be added in the same SIB as shown above.
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