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1 Introduction

During RAN3#97, the RAN Paging Area configuration was discussed and RAN3 suggests to RAN2 to agree the following definition of RAN in [1]  

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)
     …
     The three options are to be supported as a package
This document analyses the RNA configuration based on the input from RAN3 in [1].
2 Discussion
2.1 On the support of option1 (cell list)
In this option, the anchor gNB configures a cell list to INACTIVE UE by dedicated signaling when the UE is configured into INACTIVE state, each UE may have different RAN notification area. The UE is able to know whether it moves to a cell that belongs to the configured paging area or not by comparing the cell identifier of the serving cell with the notification area configuration received from the anchor gNB.
Proposal 1:  cell list in option 1 could be the configured by dedicated signaling when the UE is configured into INACTIVE state.

The definitions of the NR Cell Global Identifier (NCGI), NR Cell Identity (NCI) and gNB Identifier (gNB ID) have been agreed in TS 38.300: 

-
NR Cell Global Identifier (NCGI): used to identify NR cells globally. The NCGI is constructed from the PLMN identity the cell belongs to and the NR Cell Identity (NCI) of the cell.

-
gNB Identifier (gNB ID): used to identify gNBs within a PLMN. The gNB ID is contained within the NCI of its cells.

It would be enough to include NR Cell Identity (NCI) as the cell identifier in the cells list.
Proposal 2:  cells list in paging area configuration could be a NR Cell Identity (NCI) list.
Configuration of paging area by NR Cell Identity (NCI) list may need large signalling size if the RNA includes lots of cells. It would desire some optimization to reduce the signalling size to configure lots of cell by cells list options. One may argue that for large area, option2 or options 3 would be used instead. But we deployment of RNA ID would need additional effort in implementation. It would be flexible for the network to configure RNA without need of deployment RNA ID in the network.

One possible way to reduce the signalling size is to use gNB ID instead of cells list if all of cells in one gNB are included in the RNA. However, it is usually invisible to the UE how to split the gNB ID and cell in NCI to keep forward compatibility. Instead, the anchor eNB could configure a common part of NCI for part or all of the cells in one RNA to reduce the signalling size for RNA. For example, as shown in the figure below, the gNB1 comprises of 6 cells with NCI from 0000000000 0000010001 00000001 to 0000000000 0000010001 00000110. The X bits MSB are the common part of the CIs of the cells in the eNB1. The size of the common part could be equal or larger than the gNB ID part. The anchor eNB could configure all cells in one eNB by one bit string by the common part of CI. 
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Figure 1: common part of ECIs in RNA
Proposal 3: The cells list of RNA configuration could include common part of NCIs instead of NCIs list in case some NCIs in the RNA have the same common parts.
2.2 On the support of option2
In [1], 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 RANAC needs to be broadcasted in the system information in options. The UE is able to know if the notification area changes or not by checking RANAC in the system information broadcasting from the serving gNB. To support flexible configuration of notification area, a cell could belong to several RAN and thus several RANAC would be needed in the system information. If the RANAC is included in other SI, the UE in INACTIVE needs to request SI on every cell change, it would be waste of signaling and power to do this. Therefore, the RANAC should be included in RMSI.
Proposal 4: RANAC should be included in RMSI and one cell could broadcast multiple RANACs.
2.3 On the support of option3

In the option2, the RAN area ID is defined as TAI + RANAC, this implies that the RANAC is used to group the subset cells in one TAI to RNA area as show in the following figure:
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Figure 2: RANAC and TAI
The option3 could be seen as a special case to option2 where all the cells in one TA share the same RANAC and thus RANAC could be omitted. Therefore, when configure RNA to UE, the RAN area ID could include TAI only (implies all the cells in the TA share same RANAC) or TAI+ RANAC (implies subset of the cells in the TA use the RANAC).
Proposal 5: the option3 could be seen as a special case to option2 where all the cells in one TA share the same RANAC and thus RANAC could be omitted.
Proposal 6: the configuration of option 2 and option3 could be unified to one configuration structure of TAI + RANAC where RANAC is optional as shown below:

RAN area ID::=
SEQUENCE {

tAI








TAI, 


rANAC







RANAC

optional
}
Based on the proposals, we can reply to RAN3 that both option1 and option2 could be supported by RAN2 and option3 could be implemented as a special case for option2.
Proposal 7: reply to RAN3 to state that both option1 and option2 could be supported by RAN2 and option3 could be implemented as a special case for option2.
3 Conclusion
This document raises the following proposals:

Proposal 1:  cell list in option 1 could be the configured by dedicated signaling when the UE is configured into INACTIVE state.

Proposal 2:  cells list in paging area configuration could be a NR Cell Identity (NCI) list.
Proposal 3: The cells list of RNA configuration could include common part of NCIs instead of NCIs list in case some NCIs in the RNA have the same common parts.
Proposal 4: RANAC should be included in RMSI and one cell could broadcast multiple RANACs.
Proposal 5: the option3 could be seen as a special case to option2 where all the cells in one TA share the same RANAC and thus RANAC could be omitted.
Proposal 6: the configuration of option 2 and option3 could be unified to one configuration structure of TAI + RANAC where RANAC is optional as shown below:

RAN area ID::=
SEQUENCE {

tAI








TAI, 


rANAC







RANAC

optional
}
Proposal 7: reply to RAN3 to state that both option1 and option2 could be supported by RAN2 and option3 could be implemented as a special case for option2.
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