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1. Introduction

There are three proposals left to reduce idle mode signalling:

d) Equivalent RAs and SGSN proxy

f) Packet Data Bearer Proxy

g) Inter RAT Resource Allocation

Several proposals are presented based on combination of available solutions f) and g) such as [1],[2],[3]. There are several focuses to distinguish those proposals:

i) the UE gets RAI and TAI via a unique access or via two distinct accesses to two RATs
ii) the UE gets a list of RAs and TAs (i.e. LERA) or one RA and one TA after registering two RATs

iii) HSS interaction: both MME and SGSN register to HSS or only MME (or SGSN) registers to HSS 
iv) asynchronous mode or synchronous mode to treat UE MM state (see [4]), which impacts the way of paging

v) context retrieval: there are six approaches (see [5])

Other debates such as handling URA_PCH, the specific way of paging are neglected in this paper. The paper discusses the above five aspects and tries to propose better ones to achieve signalling free. 

2. Discussion
· i) and ii) issue

In solution d, the UE gets LERA including RAs and TAs via a unique registration, and the UE then moves within the LERA area without initiating signalling. In other solutions, when UE initially attaches to 2G/3G or SAE system, it receives a RA or a TA; when the UE then moves to the other RAT, it registers the RAT and receives the other RAT’s RA/TA; after that, the UE could move within the registered RA and TA without initiating signalling. In the case UE gets both RAI and TAI at the first registration, the UE could save signalling within the area from the beginning; but the area is decided without considering the characteristic of UE’s movement, for example, the UE initially attaches in a 2G/3G RA, the UE maybe stay at the RA all the time, there’s no need to assign other TA to the UE; especially the moving direction of the UE is unsure, the network has no idea which TA the UE would move into since there are several TAs around the RA the UE stays in, so it’s hard for the network to assign one TA at the beginning. Without considering the characteristic of UE’s movement, to assign LERA including a big area to the UE at the very beginning helps the UE save signalling but brings a large paging area.

In contrast, UE getting RAI and TAI via two distinct accesses to the two RATs implicates the network considering the characteristic of the UE’s movement for the probability of the UE’s moving within the area is much higher.

After registering two RATs, in case the UE gets one RA and one TA, the UE could move in the RA and TA silently and won’t initiate RAU unless crossing into other RA or TA. In this case, the UE meet all traditional TA problems such as ping-pong effect. If the UE gets a LERA according to the UE’s movement, it helps avoid hard border (see [6]) and optimize TA concept. 

· iii) HSS interaction issue
In solution g, after the first change or Attach to MME/UPE, the MME/UPE registers with HSS and remains registered also when the UE changes afterwards to 2G/3G RAT. The SGSN retrieves contexts from the MME without interacting with HSS. Thus the MME has to keep all contexts for the UE including the SGSN specific contexts. And Cancel Location procedure to the old SGSN is triggered by MME if the UE accesses a new SGSN, which may bring security impacts.

In solution [3], both MME and SGSN register with HSS, thus context changing in HSS could reflect MME and SGSN immediately. And only SGSN or MME change would cause registration to HSS.

· iv) and v) issue

As described in [4], there are two ways for MME to get the UE state in SGSN: synchronous mode and asynchronous mode. In synchronous mode, whenever UE’s state changes in UMTS, UMTS will notify MME. In asynchronous mode, MME/UPE may note the UE active state in UMTS while the UE actually is idle, so that data would be sent to the UMTS and then a copy date would be sent back to MME/UPE when UMTS find the UE in idle state.

Both asynchronous mode and synchronous mode need SGSN modification, as well as RAN modification in case URA_PCH is handled as “inactive”. In synchronous mode, mechanisms are required to avoid unnecessary notification to MME caused by periodic RAU etc. While in asynchronous mode, double traffic may happen between SGSN and MME. 

Approach A in Solution d is asynchronous mode + context retrieval approach Ⅴ(i.e. MME as master, SGSN as slave, plus CRN mechanism); Approach B in Solution d is synchronous mode + context retrieval approach Ⅴ; solution g and [1] is synchronous mode + context retrieval approach Ⅱ(i.e. MME as master, SGSN as slave), and solution [3] is synchronous mode + context retrieval approach Ⅳ (i.e. Retrieval context from the last access node). 

From the discussion above, we prefer UE gets RAI and TAI via two distinct access and both MME and SGSN register to HSS. UE gets LERA or one RA and one TA after registering two RATs and asynchronous mode or synchronous mode to treat UE state are still FFS. From [5], we propose context retrieval approach Ⅳ (i.e. Retrieval context from the last access node) and Ⅵ (i.e. Coordination between MME and SGSN, plus CRN mechanism) to be the selected solution. So, solution d) is proposed to be ruled out. Solution f) is also proposed to be ruled out since it is consensus that MME should have interface with HSS. In a consequence, we propose the solution [3] and its optimized one whose context retrieval approach is Ⅵ (i.e. Coordination between MME and SGSN, plus CRN mechanism) based on solution g) to be the solution of limiting signalling.
3. Conclusion

The paper analyzes several debates of signaling free and draws the conclusion that solution d) and f) should be ruled out. And it is proposed that UE gets RAI and TAI via two distinct accesses to two RATs and both MME and SGSN register to HSS.
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 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.

/**************************************End of Change*********************************************/
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