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Abstract of the contribution: This contribution proposes clarifications to solutions for limiting signalling due in idle mode mobility between E-UTRA and UTRA/GSM.

1
Introduction

During the last SA2 meeting, it was agreed that the selected signalling free solution should take into account the characteristics of the UE’s movement. As such, section 7.6.3 of TR 23.882 was updated with the following statement:

 “ 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.”
2
Discussion

2.1
Mobility between systems
Signalling free is intended to reduce the amount of signalling between UE and network originated by consecutive LTE and 2G/3G cell reselection events. However, the signalling saving is earned at the expenses of increasing the paging load since paging has to be sent to the two routing areas where UE has been registered: one S-RA(LTE) and one RA (2G/3G).

Due to the reason mentioned above, we believe that signalling free procedures should be deactivated when the UE’s location is already stable, i.e., no inter-rat cell reselection procedures are executed anymore by UE. The following section provides more details about the deactivation alternatives.

2.2
Deactivation of signalling free
By deactivation of signalling free we mean the case when UE stops being registered to two routing areas. The need to deactivate signalling free can be better understood by an analysis of a typical mobility behaviour between LTE and 2G/3G as shown in Figure 1. In position 1, UE is camped on LTE. When UE moves to position 2, signalling free is activated. When UE reaches position 3, UE’s mobility is stable and located under 2G/3G routing area. Clearly, signalling free is not needed anymore in position 3 and thus a deactivation procedure for signalling free is required.
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Figure 1: Typical mobility behaviour in cellular networks
Some solutions for the deactivation of signalling free are mentioned below: 
a) Deactivation after periodic RAU update.
b) Deactivation triggered by MOC/MTC request.
c) Deactivation upon timer expiration.
d) MME-2G/3G SGSN coordination after periodic RAU
Solution a) relies on the periodic RAU update timer which may have different values in LTE and 2G/3G systems or it could be even disabled in the system(s). Also, the fact that periodic RAU timer is reset every time UE enters to PMM_connected state, may delay the deactivation of signalling free.

Deactivation, as proposed in b), reduces the impact of signalling free on the paging load as UE deactivates signalling free after a paging is sent to UE. Although this proposal is quite simple, it may stop signalling free to work efficiently in areas where paradoxically signalling free was designed for. For example, in Figure 1, if a terminal is located in position 2, signalling free should be activated even after MOC or MTC, otherwise, routing area update in both S-RA and RA should be done again in order to re-activate signalling free. This example is not an abnormal case since more than 60% of the data subscribers connect to the network in a stationary fashion.

Solution c) proposes to deactivate signalling free after an operator’s configurable timer T expires. The timer is kept by UE and is reset whenever UE does inter-RAT cell reselection. If the timer expires, a sign that UE’s mobility is stabilized, UE-CN should deactivate signalling free. This can be done by UE initiating a RAU procedure immediately after the expiration of the timer to let CN to know the end of signalling free (one more signalling step may be still acceptable compared to the significant signalling saving that signalling free provides). Alternatively, signalling free can be deactivated once a MOC/MTC call arrives after the timer T expires.  The timer can be sent to UE for example in attachment procedures, RAU procedures or via SI (no need to broadcast in 2G/3G systems, only in LTE). 

Solution d) delegates the deactivation responsibility to MME and 2G/3G SGSN which, based on the counting of the number of periodic RAUs, can decide the deactivation of signalling free. The drawbacks of this solution are similar as in a).
3
Proposal
We propose that solutions for deactivation of signalling free should be discussed in SA2, including the solutions mentioned in this contribution. The selected solution should be described in section 7.6 of TR 23.882.
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