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1. Introduction

After the RAN2, RAN 3 and SA2 joint meeting in Denver ruled out solutions (a), (b) and (e) on the issue limiting signalling due to idle mode mobility between E-UTRA and UTRA/GSM, several solutions were further excluded in the SA2 SAE Ad hoc meeting in Paris. In addition, it was agreed that solution (i) was considered to be an implementation issue and solution (d) (f) and (g) should be further discussed. This paper aims to analyze the left solutions and further exclude some potential ones. 
The remaining alternative solutions are listed below:

d) Equivalent RAs and SGSN proxy

f) Packet Data Bearer Proxy

g) Inter RAT Resource Allocation

i) Combined MME/SGSN

Since the solution i) is the one architecture dependent, it is proposed not to be considered until the architecture is decided.

2. Discussion

Below is a simple analysis of the three remaining alternatives from the register area and paging area aspects: (see ‎[1])
2.1  Registration procedure and Register Area 
Solution d): MME will manage the LERA not matter whether the UE requests registration at the SGSN or the MME. If the UE requests registration at the SGSN, the SGSN shall register at HSS via MME. That means the UE will be assigned a register area comprising both areas of 2G/3G and LTE at the first registration procedure. But how to decide the content of the LERA is an issue.

Solution f): Alternative f is a solution for UE first registering with SGSN. And the UE will initiate another registration with MME/UPE when changing RAT. How the UE performs its first registration with MME/UPE is FFS. Since there is no interface between MME/UPE and HSS, registration is dependent on SGSN too much, which may have impact on smooth migration. 
Solution g): Alternative g is a solution for UE first registering with MME/UPE. It is also not sure how the UE performs its first registration with SGSN. If the UE performs its first registration with SGSN, there is no optimisation for limiting idle state signalling in case the SGSN registers at HSS directly, because the UE will initiate another update/registration when it camps on E-UTRA afterward; in case the SGSN registers at HSS via MME, we can not see the difference between the solution g and the solution d.

From the above description of solution f and g, we can see the UE may be assigned a register area comprising one RAT area at the first registration procedure, and then be assigned a register area comprising both RATs area at another RAT registration. To get a register area comprising both RATs area, the UE will initiate two attachments (solution f/g) or a unique attachment (solution d); the issue which one is better could be compared with the issue which one is better to handle URA_PCH as active or inactive (see ‎[2]).
In solution f and g, the UE registered in one RAT might initiate another update/registration signalling when moving to another RAT, after that, the UE is registered in both RATs. The mechanism could be compared to the mechanism handling URA_PCH as active, because in the both mechanisms, the benefit is that the UE’s paging area is smaller before the UE moves to another RAT and initiates another RAT registration, and the drawback is the UE need initiate update/registration when camping on the other RAT, after that the UE won’t initiate update/registration when moving within the RATs. The table below makes a comparison between solution f/g and the solution handling URA_PCH as active:

	
	Solution f/g
	Handling URA_PCH as active

	Affected UE which need initiate update/registration when camping on another RAT
	Idle mode UEs
	URA_PCH state UEs

	Benefited UE which reduce its paging area
	Idle mode UEs
	PMM_CONNECTED UEs

	Benefited UE’s paging area
	LERA ( one RAT area (e.g. a RA)
	LERA ( URA/cell or no need to page


From the above table, we can see the affected UEs are equal to the benefited UEs (i.e. idle mode UEs) in solution f/g. But in the solution of handling URA_PCH as active, the affected UEs are those URA_PCH state UEs which are only a part of the benefited UEs which are those PMM_CONNECTED UEs. And the benefited UE’s paging area is reduced significantly in the solution of handling URA_PCH as active (from LERA to URA/cell).

So, in a sense, the mechanism of handling URA_PCH as active is better than that of solution f/g. If handling URA_PCH as inactive is accepted, it is natural to exclude the solution f and g. If the solution f/g is accepted, handling URA_PCH as active should also be adopted.
2.2  Paging procedure and Paging Area

To reduce the paging area, solution d depicts in detail how to page the UE. But even the UE is in Cell_DCH state, the paging would be initiated in E-UTRA in solution f and g, which won’t happen in solution d. To achieve reducing the paging area, solution f and g will modify legacy RNC as well. But for the sake of saving paging resource, modification on legacy network is worthy.

From register area and paging area aspects, we conclude solution d is a preferred solution. In the solution, the UE won’t initiate update/registration signalling at changing RAT for it gets a large register area at the first registration procedure; and the UE’s paging area could be reduced at the cost of modifications on legacy network. Of course a larger register area sometimes means a large paging area, but the paging area in solution d is larger than that in solution f/g only on condition that the UE has not moved to another RAT. And if handling URA_PCH as inactive is agreed, solution d should also be adopted.
3. Conclusion

We analyse the remaining solutions from register area and paging area aspects and conclude that solution d is a preferred solution. Potential solutions f and g are proposed to be ruled out, and the decision on solution i is proposed to be postponed until the architecture is decided. 
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5. Proposal

The following changes are proposed to the section 7.6 in the TR23.882:

**** Start of change ****

7.6
Key issue: Limiting signalling due to idle mode mobility between E-UTRA and UTRA/GSM

7.6.1
Requirement

Section 5 of this TR contains the following requirement:

"The SAE/LTE system shall provide effective means to limit mobility related signalling during inter-RAT cell-reselection in LTE_IDLE state. For example, with similar performance to that of the "Selective RA Update procedure" defined in TS 23.060."

In this issue, the limiting signalling over the air interfaces is an important issue. The limiting signalling for updating the tracking area (routing area, in case of UTRA/2G) and signalling for paging must be considered together, since the two have a trade-off relationship.

7.6.2
Potential Solutions

The following solutions/concepts have been identified so far:

a)
Separate Routeing Area/Do nothing

b)
Common Routeing Area/Common SGSN

c)
Common RNC

d)
Equivalent RAs and SGSN proxy

e)
UE remains camped on the last used RAT

f)
Packet Data Bearer Proxy

g)
Inter RAT Resource Allocation

h)
User-IP layer interconnection

i)
combined MME/SGSN
Other potential solutions might be identified in the future. Further information on the above solutions is included in Annex D "More detailed descriptions of potential solutions for limiting signalling due to idle mode mobility between E-UTRA and UTRA/GSM ".

7.6.3
Selected Solution(s)

Editor's note:
The solution/solutions that should be standardised are FFS.

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 soft 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.
From the register area and paging area aspects, potential solutions f and g are ruled out.
It is agreed that the selected solution should be developed using a standardised signalling interface between MME and SGSN. Potential solution d is the only unified solution.

**** End of change ****[image: image1.emf] 
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