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Abstract of the contribution:

This contribution discusses the MRT handling when Idle-mode Signalling Reduction (ISR) is used.
Introduction
Two proposals have been discussed regarding MRT handling when ISR is used. The two proposals are described below and compared.

This contribution proposes to adopt the 1st proposal.

Discussion
MRT generic principle

The MRT (Mobile Reachable Timer) is a timer in the SGSN/MME

MRT limits the duration of keeping the UE contexts in the SGSN (or MME) when the UE is Idle,. In other term, it limits the time during which an Idle UE can be paged. When MRT expires, the SGSN (or MME) can detach the UE, ie. it remove all UE information.

MRT is reset and started when the UE state moves to IDLE.

MRT is stopped in the SGSN (or MME) when the CONNECTED state is entered, when it receives RAU, Periodic RAU… The UE periodically sends Periodic RAU/TAU to maintain the UE contexts in the SGSN/MME. This periodicity is defined by the SGSN and MME and SGSN and provided to the UE in the Attach Accept or RAU Accept messages.
One of the principle of ISR is that when the UE is attached to both 3G and LTE, the UE should be paged in the two RATs (3G and LTE), this can be called a “parallel paging”.

This paging is limited, it is stopped when the E is detached, i.e. is limited by the duration of the MRT value.

There is also the possibility to also limit this “parallel paging” when the UE is not present in one of the two RATs from a long time. In the case, the UE is expected to remain in the other RAT and parallel Paging may be seen as useless in the non-used RAT.

Proposal 1

· There is a unique Periodic RAU/TAU timer in the UE. This unique Periodic RAU/TAU timer is received fro the last RAT the UE attached to (either from SGSN or from MME Attach Accept/RAU/TAU Accept message):

· at Periodic timer expiry, the UE performs RAU/TAU to either MME or SGSN depending on its current location, resetting the MRT in both MME and SGSN as described below:
· The MRT timers of the SGSN and MME are synchronized via S3 messages: when the UE performs a Periodic TAU Request in the MME (or a RAU Request in the SGSN), local MRT timer is reset and a S3 message is sent to the SGSN (respectively to the MME) to provide MME’s MRT timer (resp to provide SGSN’s MRT timer value to the MME). 
· UE MRT runs in all RATs: parallel Paging can still take pace in the two RAT.
This is illustrated in the following figure:


[image: image1]
Note: a guard timer is added in the SGSN/MME when ISR is used in order to avoid removing the UE context too early, in cse the UE would be lost in the other RAT: the current RAT keeps UE context for a moment to accept the UE with ISR in case it comes back to its coverage area.

Proposal 2:
· There are two independent Periodic RAU/TAU timers in the UE. Each being received from the appropriate RAT the UE attached to (Periodic RAU received from SGSN in Attach/RAU Accept message, Periodic TAU received from MME in LTE Attach/TAU Accept message): 
· at 3G Periodic timer expiry, if the UE is not under SGSN coverage, the UE delay the Periodic RAU Request and will perform it when coming back under SGSN coverage

· at LTE Periodic timer expiry, if the UE is not under MME coverage, the UE delay the Periodic TAU Request and will perform it when coming back under MME coverage

· The SGSN MRT timer and MME MRT timer are independent: when a MRT timer expires in SGSN (or MME), the SGSN (respectively MME) stops any Paging but keeps UE context for a While: a guard timer is started.
This is illustrated in the following figure:


[image: image2]
Comparison

Proposal 1:

Pros
This appears simpler from the UE perspective as the UE has to manage a single Periodic RAU/TAU timer and does not need to memorize that the Periodic TAU/RAU needs to be done as soon as arriving under the appropriate RAT when the UE is out of coverage to perform it earlier

This is in line with ISR proposal which is to offers parallel paging when the UE is attached to both domain

The UE context is removed as soon as MRT expires, UE contexts are not kept longer that MRT
In case of combo MME/SGSN, S3 message is not needed anymore

In case of combo SGSN/MME, the UE has still only one unique Periodic timer to handle
Cons
there is an additional MRT synchronization message needed over S3, but this is a Network message not impacting the radio interface and does not delay any procedure
Proposal 2:

Pros:
There is no need of new S3 message to synchronized MRTs

The UE is not paged in the RAT that is not used, this save resources if the UE stay in the other RAT for long period, nevertheless this can also be done with proposal 1 as the other RAT knows that the UE is under the other RAT coverage when receiving the S3 synchronization message
Cons:
Two Periodic RAU/TAU timers to handle in the UE: one for 3G one for LTE (independent). This is done even in case of combo SGSN/MME node as the UE does not see whether combo node is used or not.

Additional Periodic RAU/TAU over the radio: each time the UE changes of RAT coverage, the local Periodic Update that was not done under the other RAT has to be performed to re-start the local paging. This adds additional radio signaling which is not needed when the S3 message is used in Proposal 1.

The UE can be detached in one RAT while not yet detached in the other and the UE does not know it has been detached. The UE perform a Periodic RAU when coming back to the RAT and expect t be paged as soon as data arrive. But the Periodic RAU will fail and the UE will have to initiate a new Attach/RAU before being able to receive any DL PDU in this RAT.

Useless information in case of Combo MME/SGSN node: in case of combo SGSN/MME, the UE has still two Periodic timers to handle and the Network has still two MRT timers to handle, this is additional storage and is useless in the Network and in the UE.
The Guard timer of one RAT has to be configured in line with the MRT value timer of the other RAT. This brings configuration dependencies, more difficult to manage in particular if the MME and SGSN are from different providers.

Conclusion

It is Proposed to adopt Proposal 1.




































































































































































































































































































































Guard timer





MRT runs in MME





At SGSN’s MRT expiry, SGSN starts a Guard timer, SGSN doe not page during it but keep UE context





Periodic TAU restarts MME’s MRT timer





UE not paged





At expiry of the Guard timer the UE is detached in 3G





UE paged in LTE only





Guard timer runs in SGSN





UE paged in LTE and in 3G





UE in LTE: any DL PDU will go to eNB





UE active in 3G: any DL PDU goes to RNC





MME’s MRT runs in MME





SGSN’s MRT runs in SGSN





At MME’s MRT expiry, MME starts a Guard timer like SGSN did





UE state is changed to in IDLE in MME, MME MRT starts





UE state is changed to IDLE in SGSN, SGSN MRT starts





MME





SGSN





UE Attaches to MME, context retrieval procedure takes place





UE Attaches to SGSN





MRT expiry: UE is detached





Periodic TAU restarts MME MRT timer





MRT expiry: UE is detached





MME’s MRT runs in SGSN





Guard timer runs in SGSN





SGSN stops its MRT as UE in LTE, SGSN starts a guard timer (in case MME lose the UE or MME fails)





SGSN starts MME’s MRT and stops its Guard timer





UE is detached for both RAT, no ISR, no page





UE Idle in LTE and in 3G: parallel paging in 3G and LTE + ISR





UE in LTE: any DL PDU will go to eNB





UE active in 3G: any DL PDU goes to RNC





MME’s MRT runs in MME





SGSN’s MRT runs in SGSN





UE state is changed to in IDLE in MME, MRT starts, informs SGSN.





UE state is changed to IDLE in SGSN, SGSN’s MRT starts





MME





SGSN





UE Attaches to MME, MME provide its MRT to SGSN during in Context retrieval procedure





UE Attaches to SGSN
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