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1. Introduction
In this document we discuss some open issues related to paging in light connection.
2. Discussion
2.1. RAN paging Area definition
The size of a RAN paging area largely affects the efficiency of paging. It is important that the RAN paging area design is considered 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

It is our understanding from the past discussions that there is a strong desire to achieve as fine granularity of a “UE” paging area as a single cell. This may make sense when the UE is known to hardly move and when the network wants to page the UE in a single cell. It is possible to assign a paging area formed by a group of cells to the UE and page the UE in a single cell based on network knowledge on, e.g. UE mobility. This approach however requires recovery mechanisms such as gradually extending the area where the paging is broadcast, which can cause some delay in paging procedure.

On the other hand, if the RAN paging area is fixed to a single cell by the standard and the UE paging area has to be relatively large, e.g. the similar size as today’s Tracking Area, it leads to higher signalling overhead in assigning UE specific paging area.
It is therefore our proposal to define a new RAN paging area that is flexible enough to cover different deployment and paging strategy options for RAN-based light connection.

Proposal 1:
A RAN paging area is identified by a new RAN paging area identity
Proposal 2:
A single RAN paging area is broadcast by the system information of a cell
Proposal 3:
A RAN paging area identified by a single RAN paging area identity can cover a single cell or multiple cells (no need to be standardized)
2.2. UE specific paging Area

It has been agreed already that the UE paging area can be configurable and specific per UE, which basically allows the network to optimize the paging based on pieces of information that the network has, e.g. mobility of the UE. We propose that the UE specific paging area is formed by a group of RAN paging areas. This can be achieved in the same way as it is done for the idle mode mobility / location update mechanism with the “Tracking Area List”. The UE can be assigned by dedicated signalling a list of RAN paging area identities. The UE performs a location update procedure when it goes out of the area identified by the assigned RAN paging area identities.
Proposal 4:
The UE is configured for light connection via RRC dedicated signalling.
Proposal 5:
The UE is assigned a list of RAN paging area identities via the same RRC dedicated signalling.

Proposal 6:
The UE performs a RAN location update procedure when it goes out of the area identified by the assigned RAN paging area identities.

2.3. 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. For example, S-TMSI is subject to change through NAS procedures, e.g. Tracking Area Update procedure and hence it is not entirely under control of RAN. This is a problem because RAN node needs to be aware of the S-TMSI for the purpose of RAN based paging, but the stored S-TMSI in the RAN node needs to be updated all the time.
We therefore 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. We are open to use an existing identity satisfying these requirements, e.g. resume ID.
Proposal 7:
A RAN controlled UE identity is used to identify a given UE in the RAN based paging procedure.

Proposal 8:
The UE identity is managed by the RAN node anchoring the S1 connection for the UE and assigned to the UE by the RAN node.
2.4. Paging occasion calculations
Currently for idle mode, UE_IDs based on IMSI and S-TMSI are used for paging occasion calculations. For the same reason as discussed in the previous section, we think the paging occasion calculations should also be based on an identity entirely managed by RAN.
We also propose to design paging occasion calculations for light connection in a way that it is at least forward compatible to the future extension of DRX of light connection to the same level as extended DRX in idle mode today. This means that the UE identity used for the calculations should provide sufficient space for a good UE distribution property. 14 bits for normal DRX and 12 bits for extended DRX which are independent each other are required.
For simplicity, it makes sense to use a single RAN controlled UE identity to derive the UE identity signalled in the paging message and the UE identity used for paging occasion calculations.

We do not really see the need of changing the existing way of distributing the UEs into different radio Frames, subframes, narrowbands and so on.
Proposal 9:

A RAN controlled UE identity is used for paging occasion calculations.

Proposal 10: 
The identity for paging occasion calculations shall not be shorter than 26 bits and shall not have high correlation among UEs for a particular part within 26 bits
Proposal 11: 
Use a common single UE identity to derive the UE identity signalled in the paging message and the UE identity used for paging occasion calculations.
3. Conclusion
We discussed different aspect of paging in light connection. It is our view that the design principles from the existing idle mode paging and location update mechanisms can be reused. It is also our view that light connection should be based on UE identities fully controlled by RAN, instead of borrowing NAS/CN level UE identities for e.g. paging occasion calculations.
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