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1
Introduction
In WG2 at GERAN #64 in San Francisco, Vodafone presented GP-140924 (attached in the Zip file) on an overall Mobility Management Concept for CIoT. The concept was intended to be broadly backward compatible with the existing Gb/S1 Application Part protocols and their associated NAS signalling.

This document proposes adding the fundamental radio interface concepts from GP-140924 as a candidate solution for the paging concept in TR45.820.

2
Radio interface Paging & Routeing Area concept

In order to provide mobile terminating services in poor coverage, the paging information needs to be repeated many times. This reduces paging capacity, and the capacity of any other channel (c.f. GSM’s AGCH) that share the same physical resources. 

In order to achieve significant coverage gains, the paging message must be repeated quickly, not at intervals separated by a DRX period. However, traditional paging areas span (many) more than one base station site and the mobile may respond to paging on a different base station site. 
A mechanism is needed to limit wasted retransmissions. The basic concept of one solution is as follows. Many variants and extensions can be permitted/implemented. 
a) Each cell broadcasts information that the MS uses to construct 3 different Routeing Area Identities.

· one RAI is specific to the cell and the cell can use it for “very poor coverage MSs”;

· one RAI is specific to the cell and the cell can use it for “poor coverage MSs”; and 

· one RAI is used to cover multiple base station sites and the cells can use it for “normal coverage MSs”.

b) The MS performs an RA Update when it enters a cell that is not broadcasting its registered RAI.

c) When the MS performs an RA Update, the base station assesses whether the MS is in “normal”, “poor” or “very poor” coverage. The base station then selects the appropriate RAI (as indicated in bullet ‘a’) and includes this as the “cell’s RAI” in the Gb interface signalling to the SGSN.

d) The SGSN includes the RAI provided by the base station (in step c) in the RA Update Accept message to the UE.

e) If the UE leaves the RAI signalled by the SGSN it performs another RA Update.

f) If mobile terminating data/signalling comes to the SGSN and the SGSN needs to page the MS, the Gb interface paging message includes the RAI selected by the base station in step (c ).

g) Using a local configuration table and the RAI received from the SGSN, the base station knows whether the mobile is in “normal”, “poor” or “very poor” coverage and the base station selects a suitable paging power and/or fast (non-DRX) repetition strategy for the paging message.

With such a mechanism:

i) the cell can select the number of fast local repetitions of the paging message according to the MS’s coverage class, 

ii) MSs in “poor” or “very poor” coverage have to do an RA Update when moving cell site. Hence a base station can safely locally repeat paging messages without fear that the mobile is camped on another base station site (and thus that the repetitions are a complete waste).

Note 1: 
it is believed (e.g. as described in GP-140924) that there are ways in which the above two base station site specific RAIs can be derived from the Cell Global ID and hence that the impact on System Information capacity can be minimised.
Note 2:
this process can be used by either ‘clean slate’ or ‘evolved GERAN’ concepts. With small additions, it ought to also be applicable to the S1 interface/MME. 
3
Proposal
It is proposed that the following revision marked text is added to TR 45.820 v0.3.0:

*********** start of changes **********
8.3
Option A: Gb based architecture

e.g. evaluation of signalling overhead, security implications, user plane handling etc. 

8.3.X 
Radio interface Paging & Routeing Area concept
8.3.X.1
Candidate Solution 1 
In order to provide mobile terminating services in poor coverage, the paging information needs to be repeated many times. This reduces paging capacity, and the capacity of any other channel (c.f. GSM’s AGCH) that share the same physical resources. 

In order to achieve significant coverage gains, the paging message must be repeated quickly, not at intervals separated by a DRX period. However, traditional paging areas span (many) more than one base station site and the mobile may respond to paging on a different base station site. 

A mechanism is needed to limit wasted retransmissions. The basic concept of one solution is as follows. Many variants and extensions can be permitted/implemented. 

h) Each cell broadcasts information that the MS uses to construct 3 different Routeing Area Identities.

· one RAI is specific to the cell and the cell can use it for “very poor coverage MSs”;

· one RAI is specific to the cell and the cell can use it for “poor coverage MSs”; and 

· one RAI is used to cover multiple base station sites and the cells can use it for “normal coverage MSs”.

i) The MS performs an RA Update when it enters a cell that is not broadcasting its registered RAI.

j) When the MS performs an RA Update, the base station assesses whether the MS is in “normal”, “poor” or “very poor” coverage. The base station then selects the appropriate RAI (as indicated in bullet ‘a’) and includes this as the “cell’s RAI” in the Gb interface signalling to the SGSN.

k) The SGSN includes the RAI provided by the base station (in step c) in the RA Update Accept message to the UE.

l) If the UE leaves the RAI signalled by the SGSN it performs another RA Update.

m) If mobile terminating data/signalling comes to the SGSN and the SGSN needs to page the MS, the Gb interface paging message includes the RAI selected by the base station in step (c ).

n) Using a local configuration table and the RAI received from the SGSN, the base station knows whether the mobile is in “normal”, “poor” or “very poor” coverage and the base station selects a suitable paging power and/or fast (non-DRX) repetition strategy for the paging message.

With such a mechanism:

i) the cell can select the number of fast local repetitions of the paging message according to the MS’s coverage class, 

ii) MSs in “poor” or “very poor” coverage have to do an RA Update when moving cell site. Hence a base station can safely locally repeat paging messages without fear that the mobile is camped on another base station site (and thus that the repetitions are a complete waste).

Note 1: 
it is believed (e.g. as described in GP-140924) that there are ways in which the above two base station site specific RAIs can be derived from the Cell Global ID and hence that the impact on System Information capacity can be minimised.

Note 2:
this process can be used by either ‘clean slate’ or ‘evolved GERAN’ concepts. With small additions, it ought to also be applicable to the S1 interface/MME. 
8.4
Option B: S1 based architecture

e.g. evaluation of signalling overhead, security implications, user plane handling etc. 
8.5 
Conclusions on architecture options evaluation

*********** end of changes **********
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