SA WG2 Temporary Document

Page 2
-


3GPP TSG SA WG2 Meeting #59
S2-073257
27 - 31 August, 2007

Helsinki, Finland

Source:
Huawei
Title:
Principles of Idle State Signalling Reduction
Document for:
Discussion and Approval

Agenda Item:
8.2.8

Work Item / Release:
SAE
1. Introduction
To avoid idle state signalling especially frequent signalling at the border between E-UTRA and UTRA/GSM, idle state signalling reduction was introduced and discussed one year ago. We have a principle in section 7.6 of TR 23.882:

It is agreed that UE registers to both the SAE network and the UMTS network separately. After that, whether the MME and the SGSN should be both registered to HSS is FFS. It is also agreed that the UE gets separate RAI and TAI for 2G/3G or LTE/SAE mobility management, allocated respectively by SGSN or MME/UPE.

Besides this principle, before discussing the detail procedure, we need to confirm some other principles as shown below.
i) HSS Registration: “both MME and SGSN are registered to HSS - double registration” vs. “only one entity either MME or SGSN is registered at one time to the HSS - single registration” 
ii) URA_PCH handling in LTE: ”URA_PCH is handled as inactive when UE moves to E-UTRA” vs. “URA_PCH UE turns to PMM_IDLE upon entering E-UTRA”

iii) IMUPT (idle mode user plane termination): “IMUPT in S-GW” vs. “IMUPT in SGSN/RNC”
Editor’s note: The Direct Tunnel issue is not considered in this paper. It is believed that the IMUPT for 2G/3G will still remain the same as Pre-R8 UMTS system if we don’t consider ISR and Direct Tunnel features.
iv) Context synchronization: when bearer or security context is modified in one entity, how to synchronize this modification to another entity.
The paper discusses the above aspects and tries to propose better ones to achieve ISR. 

2. Discussion

i) HSS Registration
As for double registration, after ISR activation, both the MME and SGSN are registered to HSS as two entries. And both of the entities keep the UE’s context. Whenever the subscription data changes, the HSS updates the parameters to both entities directly. Only SGSN or MME change would cause update of the according entry to HSS. 
As for single registration, only one entity either MME or SGSN (we call it registered entity) is registered at one time to the HSS, and another entity SGSN or MME (we call it wild entity) is registered to the registered entity. Both of the entities keep the UE’s context. 

Double registration needs HSS to be updated to store both entities in two entries. However, the procedures based on double registration are simple. For example, as long as the UE moves within the coverage of the registered entities, there is no need for the entities to register themselves to HSS again, and the context update is achieved by context retrieval. Only SGSN or MME change will trigger update location to HSS and cancel location to the old entity in the same RAT.
Single registration keeps only one RAT registering to HSS. When the UE accesses the wild entity, the entity will update location to HSS and the HSS cancels location to the previous registered entity. The wild entity and registered entity exchange with each other: the previous wild entity becomes registered entity and the previous registered entity becomes wild entity. And the wild entity will not delete its context but register at the registered entity. Whenever the UE accesses the wild entity, the wild and the registered entities will exchange and the HSS will be updated. Although the radio signalling is saved when the UE is moving between UTRA/GSM and E-UTRA, the signalling load on the HSS in the network is not saved much. And failure of the registered entity will affect the wild entity greatly, e.g. when the registered entity breakdowns, the wild entity cannot detach the UE when the UE detaches in the registered entity area. Besides, single registration changes Rel-8 SGSN a lot, e.g. SGSN can be treated as HSS from point view of MME and it won’t cancel its context sometimes when receiving Cancel Location message from HSS. 
From the above analysis, it is suggested to rule out the single registration solution.
ii) URA_PCH handling in LTE
Please refer to [1]. URA_PCH handled as inactive in LTE not only needs modification of RNC but also brings large paging area for URA_PCH UEs (URA and TA list). It is proposed that the URA_PCH UE initiates TAU and release Iu connection when it moves into E-UTRA. It is believed that positive prevention is over error handling (URA timer expires and Iu connection is released by RAN request).
iii) IMUPT
The idle mode user plane termination for SAE is decided as S-GW. And IMUPT for the current 2G/3G is SGSN/RNC (if URA_PCH is handled as inactive). If the idle mode signalling reduction is activated, it is FFS whether idle state user plane terminates in S-GW or in SGSN/RNC.
IMUPT in S-GW has the benefit of simplifying downlink data transfer procedure. The S-GW is aware the state of the UE so it will trigger paging in both RATs when it finds UE inactive. But it need state notification from 2G/3G so that the S-GW gets the info of UE state.

IMUPT in SGSN (and RNC in case of URA_PCH handled as inactive) does not need state notification from 2G/3G. When there is no tunnel toward ENB, S-GW will send data to SGSN. But SGSN/RNC will trigger paging in E-UTRA once it finds UE inactive, and data should be transferred if the UE responds in E-UTRA.
A problem for IMUPT in S-GW is it will bring some impacts on the current 2G/3G system. Especially, if URA_PCH is treated as inactive state, the RNC needs to report UE state change to S-GW. Therefore, it is proposed to consider this IMUPT issue together with the handling of URA_PCH in LTE.
iv) Context synchronization
When bearer contexts or security contexts change in the entity of one RAT, the entity of the other RAT needs to coordinate the updated contexts because these contexts will affect the following sessions between UE and the network.

Three methods foreseen can achieve this goal:

First one is to synchronize the contexts when the update happens (e.g. at the time when UE moves from active to idle). With this method, the entities (both MME and SGSN) will always have the synchronized context. The drawback is it will increase the signalling load on S3 interface. And if two consecutive context updates happen, the signalling exchange between MME and SGSN will happen twice, but the first synchronization is unnecessary.
Second one is to synchronize the contexts with one RAU/TAU when UE enters another RAT. With this method, although there may be some period that the contexts in both entities are not synchronized, there is no harm foreseen. However, when UE moves from idle to active, it will probably change the bearer contexts, which will lead to the ISR disabled. Considering the motivation of ISR feature, this method has the disadvantage to reduce the possibility to save the signalling over the air interface.
Third one is to synchronize the contexts when the UE changes from idle to active in the other RAT (e.g. periodic RAU/TAU, Service Request, and Paging Response). However, this method has an obvious drawback: if the UE established a new bearer in LTE, and then moves to UTRAN after it changes to idle state, the downlink data on this bearer will not trigger the paging in UTRAN since there is no bearer context in 3G side; at such scenario, the UE cannot response the paging and continue the session on this bearer. 

With the analysis above, we believe the first and second methods have their own pros and cons. Considering the motivation of ISR, we propose to select the first method as the final solution.
3. Conclusion

In summary, it is proposed to assume the following principles for Idle State Signalling Reduction:
· UE registers to both the SAE network and the UMTS network separately;
· HSS keeps both SGSN and MME registration;
· URA_PCH UE turns to PMM_IDLE upon entering E-UTRAN;
· IMUPT for 2G/3G is in S-GW only if the ISR is enabled;
· To synchronize the contexts when the update happens at the time when UE moves from active to idle.
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