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1. Introduction
RAN3#93bis meeting identified 9 open issues for light connection. This paper analyses paging related issues:

· Open Issue 1: Paging Area of the UE in light connection

· Open Issue 3: Content of X2 PAGING message.
2. Paging Area of the UE in Light Connection
2.1. RAN paging Area definition
We should consider RAN paging area design based on the following trade-off.
· Backhaul and Uu signalling overhead for paging
· Uu signalling overhead in broadcasting the paging area identity

· Uu signalling overhead in assigning UE specific paging area to the UE
A RAN paging area consists of the coverage of one or more cells. It was proposed to use a list of Global Cell Identities to form a UE specific paging area. This may make sense when the UE is known to be almost stationary. The network can optimize the size of the area where the paging is transmitted (say RAN notification area), which essentially can be as small as a single cell. 
On the other hand, the above approach has scalability issue in scenarios where the UE specific paging area should to be relatively large for, e.g. mobility UEs. It is not desirable to have to signal hundreds of cells to the UE when assigning UE specific paging area.
We therefore propose to define a new RAN paging area identity that is flexible enough to cover different deployment and paging strategies by operators.
Proposal 1:
A RAN paging area is identified by a new RAN paging area identity
Proposal 2:
A cell broadcasts only one single RAN paging area identity in the system information of a cell.
Proposal 3:
A RAN paging area can cover a single cell or multiple cells.

2.2. UE specific paging Area

It has been agreed already that the UE paging area can be configurable and specific per UE. It allows the network to optimize the paging area size based on the information that the network may have, e.g. mobility of the UE and also can be used to mitigate the mass location update by the UEs at a given boundary of coverage.

We propose that the UE specific paging area is formed by a group of RAN paging areas. This can be achieved in similar way as it is done for the idle mode today, “Tracking Area List”. The UE can be assigned a list of RAN paging area identities via dedicated signalling. The UE performs a location update procedure when it moves out from the area identified by the assigned RAN paging area identities.
Proposal 4:
The UE is assigned a list of RAN paging area identities via the RRC dedicated signalling used to configure the UE into light connected mode.

Proposal 5:
The UE performs a RAN location update procedure when it moves out of the area identified by the assigned RAN paging area identities.

3. Content of X2 PAGING message
S1 Paging has following parameters:
· UE Identity Index value

· UE Paging Identity

· Paging DRX

· CN Domain

· List of Paging Area IDs
· CSG Id List

· Paging Priority

· UE Radio Capability for Paging.
In X2 paging, the highlighted bold items should be included in X2 Paging message. RAN has no idea on CN domain, CSG Id list and Paging Priority.

Proposal 6: X2 Paging includes: UE Identity Index value, UE Paging Identity, Paging DRX, List of Paging Area IDs, UE Radio Capability for Paging.
3.1. UE identity for paging
For idle mode, IMSI or S-TMSI is used to page a given UE by RRC paging message. S-TMSI is used normally, while IMSI can be used for exceptional cases, e.g. lost UE context in the core network. For the RAN based paging in light connection, we think it is important to rely on an identity that is entirely managed by RAN. S-TMSI is subject to change through NAS procedures. This would mean that RAN needs to be kept updated for the latest S-TMSI of the UE if S-TMSI has to be used for RAN paging, which has some S1-AP impact.
We propose to introduce a new UE identity for the RAN based paging. This UE identity is managed by the RAN node anchoring the S1 connection for the UE and assigned to the UE by the RAN node. The UE is uniquely identified by its UE identity in the RAN notification area. We are open to use an existing identity that can satisfy these requirements, e.g. resume ID.
Proposal 7:
A RAN controlled UE identity is used to identify a given UE in the RAN notification area.

Proposal 8:
The RAN node anchoring the S1 connection for the UE manages and assigns the UE identity.
The need of addressing “lost S1” scenario was mentioned by some companies. The idea is to allow the UE to be paged even if the S1 for the UE is released while the UE is still in light connected. In this case, the network can only use core network paging. This essentially requires the UE to monitor both core network (idle) paging and RAN (light connection) paging. It was not clear in the past discussion if it was agreed to be a requirement to address this issue.
Proposal 9:
To discuss if it is required to address “lost S1” scenario.
If the issue is required to be addressed, we propose the scheme where the UE monitors both S-TMSI and the proposed RAN controlled UE identity in the paging message. The UE does not have to monitor two sets of paging occasions because it was agreed already by RAN2 that UE’s paging occasions in light connection are calculated based on IMSI mod X as in idle mode.
The UE in light connection can enter idle mode when it finds its S-TMSI in the paging message, and respond to the paging from idle mode.
3.2. Support for eDRX
RAN2 needs to conclude if eDRX is supported in light connected mode. We note that the main objective of the light connection is to reduce S1 signalling overhead. We do not believe optimizations for S1 signalling overhead is essential for those UEs using idle mode eDRX which anyway are characterized by very infrequent data delivery, i.e. less chances of S1 signalling. The effort to solve the issues that RAN2 and CT1 identified for supporting very long DRX in connected mode, or to design a new UE_ID for the purpose of eDRX paging occasion calculations does not seem to be justifiable.
Proposal 10: 
eDRX is not supported for light connection (at least in this release)
4. Conclusion
Proposal 1:
A RAN paging area is identified by a new RAN paging area identity

Proposal 2:
A cell broadcasts only a single RAN paging area identity in the system information of a cell

Proposal 3:
A RAN paging area can cover a single cell or multiple cells (no need to be standardized)
Proposal 4:
The UE is assigned a list of RAN paging area identities via the RRC dedicated signalling used to configure the UE into light connected mode.

Proposal 5:
The UE performs a RAN location update procedure when it moves out of the area identified by the assigned RAN paging area identities.

Proposal 6: 
X2 Paging includes: UE Identity Index value, UE Paging Identity, Paging DRX, List of Paging Area IDs, UE Radio Capability for Paging.
Proposal 7:
A RAN controlled UE identity is used to identify a given UE in the RAN notification area.

Proposal 8:
The RAN node anchoring the S1 connection for the UE manages and assigns the UE identity.

Proposal 9:
To discuss if it is required to address “lost S1” scenario

Proposal 10: 
eDRX is not supported for light connection (at least in this release)
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