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1. Introduction

Much progress in signalling free has been made in the SA2#54 meeting and finally Annex D.3 was added. The basic principle is a consensus but there are still the following aspects left for debate (assuming UE has been registered in both RATs) :
i) HSS interaction: both MME and SGSN are registered at HSS or only one entity MME or SGSN is registered at a time at the HSS 
ii) asynchronous mode or synchronous mode to treat UE MM state, which impacts the way of paging (see Annex D.3.4 in TR 23.882 V1.4.2)
iii) context retrieval: it is agreed that there are three potential mechanisms(Annex D.4.4 or D.4.6 or D.4.7) for context retrieval (see Annex D.4 in TR 23.882 V1.4.2)
The paper discusses the above aspects and tries to propose better ones to achieve signalling free. 

2. Discussion

· HSS interaction issue
In annex D.3, after UE registers at both RATs, both the MME and SGSN are registered at HSS. And both the entities keep the UE’s context. Whenever the subscription data changes, the HSS updates the parameters to both entities. Only a change of SGSN or MME would cause registration to HSS.
Another solution is that only one entity MME or SGSN is registered at a time at the HSS. After UE registers at both RATs, the MME is registered at HSS and the SGSN is registered at the MME. And even only one entity keep UE’s context, as a result the access entity may retrieve all context from the other entity when the UE accesses the network. And the SGSN retrieves contexts from the MME without interacting with HSS. Thus, the MME keeps all contexts of the UE including the SGSN specific contexts or the MME relays messages between SGSN and HSS. The SGSN gets the updated subscription information through MME.
We can not see any benefit for the latter solution, and we prefer that both entities are registered at HSS.
· asynchronous mode or synchronous mode to treat UE MM state
In synchronous mode case, when the UE turns to or turns from URA_PCH (if the URA_PCH state is supported for signalling free) or PMM_IDLE state, the RNC or SGSN would notify MME/UPE/Anchor to set the flag “UTRA active or not” as “idle” or “active”. The corresponding information flows of downlink data transfer have been written in the TR. 
The information flows of downlink data transfer for asynchronous mode have been proposed in [1]. In the asynchronous mode case, the connection between SGSN and MME/UPE/Anchor exists all the time. When any downlink data arrive, the data would be transferred along the tunnel between UPE/Anchor and ENB as long as the UPE-ENB connection exists. Or else the data would be transferred along the tunnel between UPE/Anchor and SGSN. The data may be turned back to UPE/Anchor when the UE is inactive in UTRA.
In synchronous mode, mechanisms are required to avoid unnecessary notification to MME caused by periodic RA/URA update etc. While in asynchronous mode, double traffic may happen between SGSN and MME. It is FFS which mode should be selected. Huawei prefer asynchronous mode since there are no extra message in the 2G/3G network.
· context retrieval issue
From Annex D.4 in TR 23.882 V1.4.2 and [2], it is agreed that the selected solution should use potential mechanisms described in Annex D.4.4 or D.4.6 or D.4.7 for context retrieval. Mechanism D.4.4 (Retrieval context from the last access node) needs UE take last access information when it access network, and there might be unnecessary context pull when the access node changes and the last access node does not change context. Mechanism D.4.6 (Coordination between MME and SGSN, plus CRN mechanism) needs UE take CRN when it access network, and only when necessary, context would be pulled so as to avoid unnecessary messages between SGSN and MME/UPE. Mechanism D.4.7 (Retrieval context from the last access node, plus CRN mechanism) needs UE take CRN as well as last access information, but the effect is the same with mechanism D.4.6. 
All the three mechanisms need UE take parameters, but mechanisms D.4.6 and D.4.7 are better than mechanism D.4.4 in performance. And UE carries less parameter in mechanism D.4.6. So we propose mechanism D.4.6 be the selected one for context retrieval. 
3. Conclusion

The paper analyzes several debates of signaling free and proposes which solution is better for each issue. In HSS interaction issue, we propose both SGSN and MME to be registered at HSS after UE registered at both RATs. We propose asynchronous mode as solution to treat UE MM state. For the context retrieval issue, we propose to select mechanism D.4.6.

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 not considering the characteristic of UE’s movement at the beginning and the push mode for context retrieval, potential solution d is ruled out.

Potential solution f is ruled out since MME should have interface with HSS.
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 use the mechanism described in Annex D.4.6 for context retrieval.
It is agreed that UE registers to both the SAE network and the UMTS network separately. After that, the MME and the SGSN should be both registered to HSS. 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.
It is agreed to use asynchronous mode to treat UE MM state.
/**************************************End of Change*********************************************/
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