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This paper analyzes the methods of retrieval context for limiting signalling, and proposes the better ones.
1. Introduction

Alternative solutions for limiting signalling have been discussed for many times in the former SA2 meetings. In the solutions, when a UE accesses a RAT, to guarantee the communication, the network node (e.g. MME or SGSN) need get the necessary information for the UE such as the up-to-date SM/MM contexts. Some mechanisms are required for the access node (e.g. MME or SGSN) to retrieve the up-to-date contexts from other nodes because the UE’s context may change in other RAT and the new access node has no idea about it. This paper lists the possible approaches as following, and aims to compare them to select the better ones.
I Fully synchronous mechanism
Fully synchronous mechanism means whenever MME/SGSN changes relative contexts (MM/SM information),the MME/SGSN pushes them to the other registered node of the UE (e.g. SGSN/MME). So before the UE accesses the network, both RATs nodes have the latest information. There’s no need for the access node to retrieve the contexts during the UE’s access procedure.

II MME as master, SGSN as slave

The MME always has the latest information, which means that the SGSN would push the contexts to the MME when the SGSN updates the contexts as an access node, but the MME won’t push contexts to the SGSN when the MME updates the contexts. And when the UE accesses LTE, the MME don’t retrieve contexts from the SGSN, while the SGSN retrieves contexts from the MME if the UE arrives under 2G/3G.
III Coordination between MME and SGSN
MME has up-to-date contexts when UE is under LTE coverage; SGSN has up-to-date contexts when the UE is under 2G/3G coverage. The MME retrieves contexts from the SGSN when the UE arrives under LTE coverage and the SGSN retrieves contexts from the MME when the UE arrives under 2G/3G coverage. There is no pushing contexts procedure compared with the above two approaches. 
IV Retrieval context from the last access node
When the UE arrives under a new node, the new node retrieves information from previous node since the last access node always has the latest contexts. The approach also doesn’t need to push contexts. Compared with Ⅲ the coordination approach, there is no need to retrieve contexts from other node in case the access node and the last access node is the same one. The approach needs the UE indicate the last access information at access procedure.
2. Discussion

This section brings forward several optimized approaches and discusses pros and cons of all those approaches.
Push and pull are traditional mechanisms to achieve synchronization. Approach Ⅰis completely push mode; approach Ⅲ and Ⅳ are completely pull mode; and approachⅡ is a mixed mode. Push mode leads to much needless signalling especially when the UE continually accesses the same RAT. For example, when the UE stays in 2G/3G for a long time and always accesses 2G/3G, there should be no need for SGSN to push context to MME. Pull mode also has the problem of pulling the unnecessary contexts: for example, in the approach Ⅳ, the UE accesses MME and the MME get the latest contexts, then the UE accesses the SGSN but there’s no update to the contexts, after that when the UE accesses the MME again, the MME has to pull context from the SGSN because the MME has no idea that the SGSN did not change contexts.
Pulling unnecessary context procedure could be avoided if the CRN (“context reference number”, which is referred in section D.2.4.2h in TR 23.882) is used. So, plus the CRN mechanism, the approaches Ⅱ/Ⅲ/Ⅳ get their optimized ones:
V MME as master, SGSN as slave, plus CRN mechanism

Whenever the SGSN changes UE contexts, the CRN is updated in the SGSN and synchronized to the MME and the UE. When the UE accesses 2G/3G, the UE sends the CRN to the SGSN. Only if the SGSN detects the CRN mismatch, the SGSN will pull the contexts from the MME. As a result, there is no need for the SGSN to pull contexts from the MME if the SGSN already has the up-to-date contexts (for example, the MME did not update the contexts or the UE continue to access the SGSN)
VI Coordination between MME and SGSN, plus CRN mechanism
If the contexts are changed, the SGSN updates the CRN and synchronizes it to the UE. If the UE then accesses to the MME, it will send the CRN to the MME. In case the MME detects the CRN mismatch the one stored in it for the UE , it will pull contexts from the SGSN and update its CRN as the CRN the UE sent. In case the CRN kept in the MME matches the CRN the UE sent, the MME doesn’t need to pull contexts from the SGSN. If the UE move from SAE network to 2G/3G network the procedure is vice versa.
VII Retrieval context from the last access node, plus CRN mechanism
The CRN mechanism is used like in the approach Ⅵ. When the UE accesses the 2G/3G network , the UE indicates the CRN to the SGSN. In case the SGSN detects the CRN mismatched, the SGSN will pull UE contexts from the MME. When the UE move from 2G/3G network to SAE network, the context procedure is vice versa. Because the CRN must match if the access node is the last access node, there’s no need to bring last access information. So, the approach could be converged into approach Ⅵ.
From the point of signalling, of all the alternatives, push mode (approach Ⅰ/Ⅱ) and approach Ⅲ cost most signalling since the access node has to push contexts or pull contexts unnecessarily if the UE continually accesses one node (e.g. SGSN). As for the approach Ⅳ, pulling contexts sometimes is wasteful on condition that no contexts are changed in the last access and the access node already has the latest contexts. Applied CRN mechanism, the approaches are optimized. Only the access node realizes the contexts updated, it will pull contexts from other node. Signalling of pushing context still takes place in the approach Ⅴ. Approach Ⅵ / Ⅶ save the same signalling, no need to push contexts, pulling contexts only if necessary.
From the point of radio resource, the UE should take last access RAT information at access in the approach Ⅳ retrieval context from the last access node. In the CRN mechanism, the UE should take the CRN together at access procedure. Furthermore, the CRN mechanism brings very little complexity to the network and UE.
As a consequence, it is proposed to rule out the approach Ⅰ/ Ⅱ/ Ⅲ/ Ⅴ. The other two approaches should be re-evaluated. We propose approach Ⅵ to be the solution of context retrieval for signalling free due to its good performance of saving signalling between MME and SGSN.

3. Conclusion

We list seven approaches for the context retrieval for signaling free and analyze them. It is proposed to agree that there is no push mode between MME and SGSN. Others are ruled out except the approach Ⅳ and Ⅵ. Considering the signaling, we propose approach Ⅵ to be the solution.
4. Text Proposal

/***********************************Start of Change*********************************************/

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.

It is agreed that the selected solution should avoid push mode for context retrieval between MME and SGSN. 
/**************************************End of Change*********************************************/
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