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1
Introduction
In the RAN2#101 we agreed following related to RAN notification area:
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)

Additionally we agreed:
1
New TAC field for 5GC will be introduced (separate from TAC for EPC, to enable different TAC value for EPC and 5GC)
2
TAC for 5GC can be PLMN specific

So TAC could be PLMN specific but RANAC is common for all PLMNs based on current agreements. In the R2-1803760 (report#13 RRC inactive) proposed following ASN.1:

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;
–
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, -- FFS, depends on conclusion on 2.1-1


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

2
Discussion
As can be seen from above we can see that we still have couple open issues not explicitly agreed (assuming ASN.1 from R2-1803760 is agreeable).
2.1
RAN area code list size

RANAC size is tentatively agreed to be 6 bits (waiting RAN3 input). The list size within RAN-AreaConfig is currently FFS but it seems logical that list size is such that it could cover whole value range of RANAC i.e. 1..64
Proposal: Maximum amount of RANACs within TAC should cover whole RANAC value range i.e. if 6 bits is agreeable in RAN3 then maximum list size is 64

2.2 
PLMN information for RAN area

Now as PLMN may have PLMN specific TAC it seems necessary to have this information also in the RAN area signalling.

Observation: As TAC is not common for all PLMNs UE need to be indicated for which PLMN RAN area is valid

Either we can assume that PLMN is common within whole RAN area configuration or each cell identity/TAC can be of different PLMN. In the ASN.1 described above cellIdentity seems to assume that each cell could be of different PLMN. This is of course very flexible but it seems to be bit excessive flexibility in our view and causing bit of overhead in the signaling. It seems likely that one RAN area is mostly using cells and TACs of a PLMN but if seen necessary of course one could enable signalling of cellIdentiteis and TACs of different PLMNs. 

So regarding CellIdentity based RAN area signalling we see that we could introduce PLMN information on higher level and then cell identiies as a list per PLMN. This way the common case of having cells of single PLMN there is no need to signal PLMN information for each cell.
Proposal: Enable signalling multiple cells per signalled PLMN identity

Additionally there probably needs to be limitation that at maximum 32 cells can be signalled to be part of RAN area configuration as agreed in RAN2#101. This probably needs to be in field description as it is impractical to limit ASN.1.

Similarly for TAC (assuming the agreement that TAC can be PLMN specific) we propose analogously:
Proposal: Enable signalling multiple TACs per signalled PLMN identity

3
Conclusion

In this paper we came to following proposals and text proposal:

Proposal: Maximum amount of RANACs within TAC should cover whole RANAC value range i.e. if 6 bits is agreeable in RAN3 then maximum list size is 64

Proposal: Enable signalling multiple cells per signalled PLMN identity (max 12 PLMNs)
Proposal: Enable signalling multiple TACs per signalled PLMN identity (max 12 PLMNs)
4
Text Proposal 
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

 


-- ran-AreaCodeList is present for option 3

ran-AreaCodeList


SEQUENCE (SIZE (1..64)) OF
RAN-AreaCode

OPTIONAL

}

RAN-AreaCode
::=



BIT STRING (SIZE (6))
--bit string or integer can be discussed;
–
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


