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1. Introduction
Annex D of SA2 TR 23.882 is currently discussing different solutions for limiting idle mode signalling during mobility between different 3GPP accesses. In section 7.6 some of the proposed solutions in Annex D are removed from further evaluation. Which of the solutions should be used and the solution details are however still FFS in SA2. 

This contribution is proposing an alternative way for how UTRAN PCH states (URA_PCH, Cell_PCH) should be handled with regards to limiting idle mode signalling. The solution could be independent of the solution used in other UE states.
Updates are proposed to SA2 TR 23.882.
2. Limiting idle mode signalling assumptions
It is assumed that the main purpose of limiting idle mode signalling during inter-RAT mobility is to target the case when inactive terminals are toggling back and forth between different accesses. The agreed solution should make this toggling signalling free in order to save radio and network resources for terminals that are anyway not sending or receiving any data.
The solutions for limiting idle mode signalling will not improve the following cases:

· When the terminal is sending or receiving data and moves between accesses. 

· As soon as the terminal starts sending or receiving data it will leave idle mode and needs to perform signalling.

· When the terminal is moving in the network and enters a new tracking area (RA, URA), which it has not been assigned to.

If a terminal is sending or receiving data in one access it might not be required to keep the “idle” context in the other accesses since:

· Active UEs anyway send a lot of data / signalling, and the additional overhead if the terminal need to performs one extra a tracking area update when it leaves active state and enters a new access can probably be neglected.
· The inactive context in other accesses might no longer be up-to-date e.g. with regards to SAE bearer information. Updating the inactive context in other access costs signalling and leads to increased complexity.
Given these assumption it might not be so important from a requirement point of view to support signalling free mobility from UTRAN connected mode (URA_PCH, Cell_PCH) to LTE_IDLE or GPRS standby as long as the terminal does not need to do any additional signalling if it toggles back to UTRAN while it is still inactive.

Supporting limiting idle mode signalling from UTRAN connected mode adds system complexity and has impact on legacy system since it requires the CN somehow to be aware of in which RRC state the UE is in. It also requires the terminal to store the RRC context of the old access, which anyway becomes obsolete when the terminal starts sending or receiving data in the other access. Unless it can be shown that supporting this feature will have a significant gain on the system performance it is proposed that it should not be supported. 
Section 3 below outlines an alternative solution which does not add any extra complexity in UTRAN connected mode.
3. Proposed Alternative Solution
It is proposed to adopt the following solution for how to handle UTRAN connected mode with regards to limiting idle mode signalling. 
1. When an idle terminal enters UTRAN, and it enters a routing area which it has already been assigned to, the UE will stay in PMM_IDLE and will not perform any signalling, unless it has data to send.

2. When an idle terminal in PMM_IDLE leaves UTRAN and enters another access it will not perform any signalling as long as it enters a tracking/routing area which it has already been assigned to.

3. When an “idle” terminal in URA_PCH or Cell_PCH leaves UTRAN and enters another access it will perform a routing/tracking are update, and may as a consequence be assigned a new GERAN/UTRAN/LTE tracking/routing area(s), so that if it later toggles back to UTRAN it does not need to perform any signalling according to assumption 1.

Figure 1 illustrates the state transitions performed for an inactive terminal leaving RRC connected mode. As soon as the terminal starts sending data the state transitions will no longer be signalling free.
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Figure 1:  State transitions for inactive terminals
4. Advantage with the proposed solution

The advantage with this solution is that the CN does not need to be aware which RRC state the terminal is. This means that when the terminal is in UTRAN connected mode the CN can just send down the downlink data to the RNC. Repeated tracking area update signalling towards the CN for inactive terminals moving between different accesses is still avoided since the terminals stays in LTE_IDLE, PMM_IDLE and GPRS Standby where limiting idle mode signalling is supported. No changes to existing UTRAN behaviour is required to support this feature.
Proposed Changes to 23.882:
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.

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 limiting idle mode signalling is not supported in the UTRAN PCH states (URA_PCH, Cell_PCH). In network supporting URA_PCH or Cell_PCH it will still be possible to support limiting idle mode signalling during inter-access mobility for inactive terminals relying on the CN idle states (PMME_IDLE, GPRS Standby and LTE_IDLE). 
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