SA WG2 Temporary Document

Page 2
-


3GPP TSG SA WG2 Architecture — S2#52
S2-061369
03 - 06 April 2006

Shanghai, China
Source:
Huawei
Title:
Paging Optimization in Overlapping Area
Document for:
Discussion / Approval
Agenda Item:
7.9.9
Work Item / Release:
SAE/Rel-7
1. Introduction

To meet the requirement that the SAE/LTE system shall provide effective means to limit mobility related signalling during inter-RAT cell-reselection in IDLE state, there are several solutions proposed in the annex D. Since registration/update signalling and paging resource are always a trade-off, those solutions limit signalling such as registration or update over the air interfaces while cost more paging resource in a larger area. How to optimise the signalling for paging should also be considered.
This paper clarifies which RAT an IDLE mode UE should camp on, if it is in an overlapping area which supports multiple RATs, and proposes a method for paging optimization.
In the contribution (‎[1]), a concept of register area and paging area is presented which is used as terminology in this contribution for good understanding. 

2. Discussion

In the solutions presented in the annex D of TR 23.882, there is no conclusion about which RAT an IDLE mode UE shall camp on if it is in an overlapping area which supports multiple RATs. If there is no mechanism for that, the UE would be paged in all RATs in parallel within the register area as the following figure illustrated:


[image: image1]
Figure 1 : LTE-IDLE and PMM_IDLE UE’s Paging Area equals Register Area
The UE is registered in both 2G/3G SGSN and MME/UPE so that the UE won’t initiate registration or update signalling while moving within the 2G/3G and LTE access area which is called register area defined in ‎[1].
While a paging is initiated for the UE, it needs to be broadcast in all the register area. It is assumed that the overlapping area is the one that a 2G/3G node B covers. The UE would be paged in both RATs in the overlapping area.
For paging optimization, we propose that the UE would camp on a preferred RAT that the UE supports. In case the network gets the preferred RAT information of the UE, the UE could be paged only in the preferred RAT in the overlapping area and be paged regularly in other areas. As a result, paging signalling in all RATs in the overlapping area is avoided as shown in the following figure:
 
[image: image2]
Figure 2 : Paging area is smaller than register area

Assuming the E-UTRA is the UE’s preferred RAT, in the overlapping area the UE could only be paged in the preferred RAT so that the paging signaling is reduced in the overlapping area. E-UTRA as preferred RAT also has the benefit of fast state transition from IDLE to LTE-active.
In this case, the register area is the whole area of RA1 and TA1, and the paging area is the TA1 and the RA1 but the overlapping part. How to define and negotiate the preferred RAT is FFS.
3. Conclusion

Registration and update signalling was optimised by the solutions presented in the annex D, while the paging signalling optimization was omitted by now. This paper proposes a method to reduce paging signalling and have no impact on the registration and update signalling. We propose the concept of register area and paging area defined in ‎[1] and the method for paging optimization to be taken into account and be reflected into TR 23.882.
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**** Start of the 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. And it should also be considered which RAT a UE should camp on if it is in an overlapping area which supports multiple RATs.
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.

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.
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Paging over preferred RATs in the overlapping area
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Paging both RATs in parallel in the overlapping area
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