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1
Introduction

During the discussion on "active mode mobility between UTRA and LTE", concerns were raised about whether the use of the UPE would lead to significant mis-optimisation of user data routeing.

This document attempts to outline why this is not a problem.

2
"problem"

With current GPRS/UMTS-PS networks, the GGSN is selected when the PDP context is activated. 

The PLMN operator may wish the GGSN to be close to where the user was when they activated the PDP context. Then, if many subscribers keep their phones switched on AND move a large physical distance, sub-optimal routing of data traffic can occur.

This is a "problem" for 2G, 3G and 2G/3G mobiles that is not specific to UTRA-LTE mobility.

3
Pragmatic solution

One pragmatic solution to this is to send a message to the mobile that causes it to detach from the network and then re-attach during a time period in which the mobile is not being used by the customer. At re-attach, the SGSN/MME selects a geographically appropriate GGSN/UPE.

Existing 3GPP TS 24.008 signalling and UE functionality provides for this with the Network Initiated Detach Request message being sent with Detach Type = "Re-attach required".

What is missing is the mechanism by which the network determines when to detach the user.

One solution to this is that the SGSN is configured with a table of "non-local GGSNs" for which "routing improvement" is desired. Then, if the SGSN receives a Periodic Routeing Area Update Request from a mobile using one of the "non-local GGSNs", the SGSN answers with "Detach, re-attach required". This would resolve the mis-routeing problems for those users who have an inactivity period of greater than the PRU timer (e.g. > 60 minutes).

With SAE/LTE it has not yet been determined whether the UE performs Periodic Updates with the MME or with the UPE. If the UE performs the Periodic Updates with the MME, these updates might need to be performed irrespective of whether or not there is user plane activity. In this case, (and for some other situations) the UPE would be the place to detect inactivity. In such a situation, the UPE (or IASA or GGSN) can be configured with a list of "non-local" MMEs/SGSNs/eNodeBs. Then (for "APNs that need local routeing") when the UE returns to LTE-IDLE mode in a "non-local zone", the UPE can either immediately, or, upon expiry of a timer (eg 10 seconds – 10 minutes) signal to the MME/SGSN to detach the user (with cause = re-attach required).

In the above paragraph, if a list of non-local eNodeBs has to be configured on the GGSN, then some 'sub-structure' could be incorporated into the eNodeB identities in order to ease the configuration of the UPE/IASA/GGSN. 

4
Which use-cases still remain "mis-routed".

Users with continuous levels of data activity, are not re-routed. However, these users are probably only a small proportion of the total, and so, the overall impact on the network is low. If this remains a significant problem, then the UPE/GGSN could be configured with a list of "very remote MMEs/SGSNs/eNodeBs" which – when the user enters them – leads the UPE/GGSN to request the MME/SGSN to detach (cause = re-attach required) the user during active mode. The routeing benefits of this function have to be weighed against the negative customer experience. 

Users of devices with "heart beat functions" might also not be re-routed. One example might be a Blackberry style device. However, these devices are frequently communicating with a physically static network server, and often via a dedicated APN. For services with their own APN, the initial selection of UPE/GGSN can be optimised to be close to the server, and then, relocation of the UPE/GGSN when the user moves offers little or no advantage in data routeing.

5
Summary

It is proposed that this pragmatic solution is adopted and that the following text is added as a new key issue in TR 23.882

6
Proposed text 

********************************************************************

7.X
UPE/IASA relocation

7.x.1
"problem"

With current GPRS/UMTS-PS networks, the GGSN is selected when the PDP context is activated. 

The PLMN operator may wish the GGSN to be close to where the user was when they activated the PDP context. 
Then, if many subscribers keep their phones switched on AND move a large physical distance, sub-optimal routing of data traffic can occur.

This is a "problem" for 2G, 3G and 2G/3G mobiles that is not specific to UTRA-LTE mobility.

7.x.2
Alternative Solution 1

7.x.2.1
General
One pragmatic solution to this is to send a message to the mobile that causes it to detach from the network and then re-attach during a time period in which the mobile is not being used by the customer. At re-attach, the SGSN/MME selects a geographically appropriate GGSN/UPE.

Existing 3GPP TS 24.008 signalling and UE functionality provides for this with the Network Initiated Detach Request message being sent with Detach Type = "Re-attach required".

What is missing is the mechanism by which the network determines when to detach the user.

7.x.2.2
Version A

One solution to this is that the SGSN is configured with a table of "non-local GGSNs" for which "routing improvement" is desired. Then, if the SGSN receives a Periodic Routeing Area Update Request from a mobile using one of the "non-local GGSNs", the SGSN answers with "Detach, re-attach required". This would resolve the mis-routeing problems for those users who have an inactivity period of greater than the PRU timer (e.g. > 60 minutes).

7.x.2.3
Version B

With SAE/LTE it has not yet been determined whether the UE performs Periodic Updates with the MME or with the UPE. If the UE performs the Periodic Updates with the MME, these updates might need to be performed irrespective of whether or not there is user plane activity. In this case, (and for some other situations) the UPE would be the place to detect inactivity. In such a situation, the UPE (or IASA or GGSN) can be configured with a list of "non-local" MMEs/SGSNs/eNodeBs. Then (for "APNs that need local routeing") when the UE returns to LTE-IDLE mode in a "non-local zone", the UPE can either immediately, or, upon expiry of a timer (eg 10 seconds – 10 minutes) signal to the MME/SGSN to detach the user (with cause = re-attach required).

In the above paragraph, if a list of non-local eNodeBs has to be configured on the GGSN, then some 'sub-structure' could be incorporated into the eNodeB identities in order to ease the configuration of the UPE/IASA/GGSN. 
7.x.2.4
Which use-cases still remain "mis-routed"

Users with continuous levels of data activity, are not re-routed. However, these users are probably only a small proportion of the total, and so, the overall impact on the network is low. If this remains a significant problem, then the UPE/GGSN could be configured with a list of "very remote MMEs/SGSNs/eNodeBs" which – when the user enters them – leads the UPE/GGSN to request the MME/SGSN to detach (cause = re-attach required) the user during active mode. The routeing benefits of this function have to be weighed against the negative customer experience. 

Users of devices with "heart beat functions" might also not be re-routed. One example might be a Blackberry style device. However, these devices are frequently communicating with a physically static network server, and often via a dedicated APN. For services with their own APN, the initial selection of UPE/GGSN can be optimised to be close to the server, and then, relocation of the UPE/GGSN when the user moves offers little or no advantage in data routeing.
7.x.3
Selected Solution
It is FFS which of solutions 1A and 1B is the selected choice.
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