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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
In RAN2-99bis, RAN2 discussed the options and replied to RAN3 all options are possible. In RAN2 2018#1 adhoc, an email discussion was assigned to progress the discussion of RNA configuration. This document analyses RAN2 impact for the RNA configuration options based on the discussion of the email discussion.
2 Discussion
2.1 On the support of option1 (cell list)
In the email discussion, most companies agreed to include 36bits NCI in the cells list. But there has the concern that whether PLMN ID is also signaled for the NCI. If the cells which belongs to equivalent PLMN but doesn't belong to serving PLMN is needed to be included in the RNA, the PLMN would be needed. But usually in a relative small area defined by cells list, it is not so necessary to include cells belonging to serving PLMN and cells not belong to serving PLMN. Even if we intend to include the cells belonging to equivalent PLMN, it is not necessary to include PLMN for cells in serving PLMN, only PLMN for cells belonging to equivalent is needed to be signaled.

Proposal 1: the PLMN for cells in RNA belonging to serving PLMN are not needed to be signaled in cells list option.

Proposal 2: the PLMN for cells in RNA belonging to equivalent PLMN and not belonging to serving PLMN are needed to be signaled if it is agreed that such cells could be included in RNA configured by cells list. 

Given rich frequency spectrum resources for 5G and small coverage of high frequency cells, even if in one small area, lots of inter-frequencies cells may be deployed. We would prefer a relative large size of cells list for deployment flexibility. One may argue that for large size area, option2 or options 3 would be used instead. But the 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. Therefore a relative larger size for example 256 could be supported as the maximum size of cells list. A larger size is also beneficial for forward compatibility.
Proposal 3:  the size of cell list could be up to 256.

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 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
To support common bits configuration this, the network could configure a NCI and a mask bits size to the UE, and the UE would consider the (36-maks bits) as the common bits of the NCI. The detail could be found the TP in the annex.
Proposal 4: 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
If NCI and TAI could be configured per PLMN, it would be straightforward that RNAC could also be configured per PLMN.

Proposal 5: RANC could be configured per PLMN.
If proposal 4 is agreed, similar as cells list option, it should also be discussed whether RNAC from equivalent PLMN could be configured in RNA for a UE. In our understating, the RNA may be configured for moderate or relative large area. Include the RNAC from equivalent PLMN would be possible from deployment perspective. In that case the PLMN for RNAC from equivalent PLMN should be configured.

Proposal 6: PLMN for RNAC from equivalent PLMN should be configured if RNAC from equivalent PLMN could be configured in RNA for a UE.
3 Conclusion
This document raises the following proposals:

Proposal 1: the PLMN for cells in RNA belonging to serving PLMN are not needed to be signaled in cells list option.

Proposal 2: the PLMN for cells in RNA belonging to equivalent PLMN and not belonging to serving PLMN are needed to be signaled if it is agreed that such cells could be included in RNA configured by cells list. 

Proposal 3:  the size of cell list could be up to 256.

Proposal 4: 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 5: RANC could be configured per PLMN.
Proposal 6: PLMN for RNAC from equivalent PLMN should be configured if RNAC from equivalent PLMN could be configured in RNA for a UE.
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5 Annex

Text Proposal for RNA configuration for cells list
RANNotificationArea

::=  CHOICE {



cellsList







SEQUENCE (SIZE (1..256)) OF RNACellIdentity,




rANArealist







RANArealist
}
RNACellIdentity

::=  SEQUENCE {



cellIdentity







CellIdentity,



cellIdentityMaskBit






INTEGER (1..14),

OPTIONAL
}
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