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1   Introduction
The LS from SA2 [1]brings up the paging load issue including the paging load on the radio interface and the processing load on MME. And the LS also provides some possible enhancements and still opens the door for other enhancements, and ask RAN to evaluate this. In last meeting, RAN3 responded LS [1] from SA2. In LS [2], RAN3 expressed that RAN3 will make further study on this topic. In this document, we focus on the analysis on the solution of paging solution based on Supported Frequency Band.
2   Discussion

In the LS [1], SA2 pointed out paging optimizations from two aspects:

(a) to reduce the paging load on the radio interface, and

(b) to lower processing load on MME from sending pages to large number of eNBs. This is especially for low-mobility or stationary devices, (e.g. a utility meter-reader that can be identified by subscription (eg. APN) information or smart phones that rarely move (e.g. identified by timestamps of past visited cells))

2.1 Issue on the paging load on the radio interface

As for the first part to reduce the paging load on the radio interface, SA2 provided a paging solution based on Supported Frequency Band in the LS [1]. 
The background is the mismatch of the frequencies supported capability between the eNB and some UEs. In order to reduce TA Update signalling load impact on the network, all the cells in one ‘sector’ of an eNB are likely to be allocated to the same Tracking Area. An eNBs may support multiple frequencies. However, some devices may only support a subset of the frequencies in use by the eNBs in the PLMN. Therefore, in the current EPS architecture, radio interface paging will be sent on all frequency bands, including those that the UE does not support, which cause a waste of radio paging capacity.

To resolve the issue, Figure 1 illustrates the procedure for paging based on Supported Frequency Band provided in SA2 contribution [3].
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Figure 1: paging solution based on Supported Frequency Band
As shown in this figure, the following steps are performed:

1) when the eNB receives the UE Radio Capability IE in the the INITIAL CONTEXT SETUP REQUEST message, the eNB extracts the Supported Frequency Band information of the UE and creates a new information element called the Supported Frequency Band IE. 

2) The eNB sends the Supported Frequency Band IE to the MME included in the INITIAL CONTEXT SETUP RESPONSE message.

3) The MME stores the Supported Frequency Band IE. Whenever the MME deletes the UE Radio Capability IE it also deletes the Supported Frequency Band IE.

4) When the MME sends a S1 interface Paging message to the eNB, the MME includes the Supported Frequency Band IE.

5) The eNB identifies which cells to transmit the page to the UE according to  the Supported Frequency Band IE information.

Obviously, this solution can effectively avoid the paging message transmitting to the cells which frequency the UE does not support without too much signalling modification.
Proposal 1: it is proposed to adopt the paging solution based on Supported Frequency Band provided in LS [1].

In the current S1AP specification [4], the UE Radio Capability for Paging IE is already included in the Paging message, which is designed as below:

9.2.1.98
UE Radio Capability for Paging

This IE contains paging specific UE Radio Capability information.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	UE Radio Capability for Paging
	M
	
	OCTET STRING
	Includes the UERadioPagingInformation message as defined in 10.2.2 of TS 36.331 [16].


	· If the UE Radio Capability for Paging IE is included in the PAGING message, the eNB may use it to apply specific paging schemes.


This means there are two alternatives:

· Alt1: extend the existing IE by addition of the Supported Frequency Band IE into the UE Radio Capability for Paging IE. Note however that this IE only used for category 0 UE [5] 
· In this option, there is no impact on S1AP specification.

· Alt2: A new container can be specified for the supported frequecy band information. 
· In this option, a new container need to be added into the Paging message.

And the specification of the RRC container is within the scope of RAN2 group. 
Proposal 2: RAN3 should ask for RAN2 to decide on the design of the RRC container for the supported frequecy band information.
3   Conclusion / Proposals
Base one the discussion, it is proposed to:
Proposal 1: it is proposed to adopt the paging solution based on Supported Frequency Band provided in LS [1].

Proposal 2: RAN3 should ask for RAN2 to decide on the design of the RRC container for the supported frequecy band information.
Note however that in last RAN2 meeting, the conclusion from the disucssion is to wait for RAN3 input. Therefore we propose to send an LS to RAN2 to request feedback on this.
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