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Abstract of the contribution: building on the concept of TSTA and ETA developed in a companion paper, this paper analyses the paging aspects.

Introduction

When user enters ETA (Equivalent Tracking Areas) mode, it may be reachable on any of the LTE or UMTS/GPRS technologies. This paper proposes a way forward in addressing the paging aspects.

Discussion

When a UE is relatively stable in one technology or another, it is is Technology specific TA mode. When a UE is frequently switching between LTE and UMTS/GPRS, it enters Equivalent Tracking Area Mode and can move without generating signalling within the Equivalent TA’s, regardless of the technology it is camped on.

A UE enters ETA Mode at the time it issues a TA update. When this happens, the SGSN or the MME/UPE know the location of a use down to the granularity of the equivalent tracking areas the UE is located in.

The IASA has also a tunnel towards the SGSN or towards the MME/UPE (depending on whether the last update was received over UMTS/GPRS or LTE).

When a downlink packet is received at the IASA, the IASA sends it to the SGSN or the MME/UPE depending on which was the last node updating the IASA.

If the UE last updated the SGSN (was on UMTS/GPRS) then the packet is sent by the IASA to the SGSN and paging occurs on UMTS/GPRS (if the UE is UMTS-idle or GPRS standby) and the SGSN sends a paging request also towards the MME/UPE used by the UE so that paging also occurs on LTE over the list of equivalent TA’s. This is described in the picture here below.
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If the UE is in URA-PCH state, the packet reaches the RNC. The RNC pages over the relevant TAs and triggers the MME/UPE (possibly via the SGSN) so that paging also occurs on LTE over the list of equivalent TA’s. 

If instead the UE last updated the MME/UPE, then the packet is sent by the IASA to the MME/UPE and paging occurs on LTE and a paging request is also sent by the MME/UPE towards the SGNS used by the UE so that paging also occurs on UMTs/GPRS over the list of equivalent TA’s. 

It is to be discussed whether a UE in LTE idle can be in URA-PCH. In this paper we propose that this should not be the case (so there is no need to generate a paging request from SGSN while the UE is in URA-PCH), but this is part of further study on the specific topic.

Conclusions

It is proposed that the following change is introduced in 23.833

7.6.3
Selected Solution(s)

As they are currently described, potential solutions a, b and e do not provide sufficient limitation of mobility related signalling during inter-RAT cell re-selection in idle state. Potential solutions a, b and e are hence ruled out.

Following TSG-RAN decisions on the nature of the LTE-RAN architecture, potential solution c is ruled out.

Owing to the working assumption on UTRA-LTE handover, potential solution h is ruled out.

Potential solution i, "combined MME/SGSN" does not meet all operational requirements. However the adopted solution should not prevent the implementation of a combined MME/SGSN.

It is agreed that the selected solution should be developed using a standardised signalling interface between MME and SGSN. Potential solutions d, f and g all contain information that should be considered when developing one unified solution.
The resulting solution is the following:

When a UE is relatively stable in one technology or another, it is is Technology specific TA mode (see section xx). When a UE is frequently switching between LTE and UMTS/GPRS, it enters Equivalent Tracking Area Mode anc can move withour generating signalling within the Equivalent TA’s, regardless of the technology it is camped on.

A UE enters ETA Mode at the time it issues a TA update. When this happens, the SGSN or the MME/UPE know the location of a use down to the granularity of the equivalent tracking areas the UE is located in.

The IASA has also a tunnel towards the SGSN or towards the MME/UPE (depending on whether the last update was received over UMTS/GPRS or LTE).

When a downlink packet is received at the IASA, the IASA sends it to the SGSN or the MME/UPE depending on which was the last node updating the IASA.

If the UE last updated the SGSN (was on UMTS/GPRS) then the packet is sent by the IASA to the SGSN and paging occurs on UMTS/GPRS (if the UE is UMTS-idle or GPRS standby) and a copy of the packet(s) is also sent by the SGSN towards the MME/UPE used by the UE so that paging also occurs on LTE over the list of equivalent TA’s. this is described in the picture here below.
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Figure x.x
1) data arrives at the IASA
2) the IASA sends data to the SGSN as the UE last updated the system from UMTS/GPRS and IASA has a tunnel set up towards the SGS

3) the SGSNsends paging request to the MME

3a) the MME/Upe responds with a Paging Req. Ack message, which also sets up a beared for forwarding of downlink data from SGSN to MME/UPE when and if paging is successfully reported to the SGSN.

4) Paging request is sent by MME/UPE and SGSN to respective RAN nodes.

5) Paging is performed over the air

6) UE is camped on LTE and successfully reports to LTE access system

7) the MME/UPE sends a Paging repose message to the SGSN. The SGSN stops paging over UMTS radio.

8) the SGSN forwads incoming data to MME/UPE

9) security functions may be performed by MME/UPE

10) MME/UPE updates route towards IASA

11) The MME/UPE establishes a bearer
12) the Radio bearer is set up)

13) confirmation or Radio bearer set up arrives at the Mme/UPE

14) Data can be sent to the UE
If the UE is in URA-PCH state, the packet reaches the RNC. The RNC pages over the relevant TAs and triggers the MME/UPE (possibly via the SGSN) so that paging also occurs on LTE over the list of equivalent TA’s. 

 Editor’s note: (Message flow to be provided)
If the UE last updated the MME/UPE, then the packet is sent by the IASA to the MME/UPE and paging occurs on LTE and a paging request is also sent by the MME/UPE towards the SGNS used by the UE so that paging also occurs on UMTs/GPRS over the list of equivalent TA’s. 

The message flow is not shown for sake of simplicity, but it is based on the flow developed in figure x.x 
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