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1. Introduction
TR23.882 draft V0.9.0 has provided five options to limit signalling due to idle mode mobility between E-UTRA and UTRA/GSM. Among them there is a potential option named “UE remains camped on the last used RAT” which has been elaborated in Annex D.2.5, this option has some advantages, for example simplifying network architecture and reducing signalling in idle mode etc., but the drawbacks of this option has also been said in Annex 2.5.2 as followings:

1. Imposes a restriction on the mobile to not perform idle mode handovers when coverage of the previous technology exists.

2. Requires an inter-technology handoff at the time of call setup, if the mobile is in the coverage area of a preferred technology, while still in idle mode in a different technology.

3. If UMTS coverage is more extensive than E-UTRA coverage, then the mobile will frequently be initiating access from UMTS. These accesses are unlikely to achieve the E-UTRA performance requirements for the transition time for moving from Idle to active mode data transfer.

It is obvious that this option needs to be modified to satisfy the requirement of the evolution architecture to reduce latency, especially the requirement that the transition time from camped-state to active state should be less than 100ms. So we propose a new option to overcome these drawbacks, here our option is named”UE camps on the preferred RAT based on policy”.
2. New option - UE camps on the preferred RAT based on policy
In this chapter we will elaborate on our proposed option for limiting signalling due to idle mode mobility between E-UTRA and UTRA/GSM which is called “UE camps on the preferred RAT based on policy”.
1).The principles of our option “UE camps on the preferred RAT based on policy”
a) If mobile camps in a non-preferred technology it will continue to remain camped in this technology, unless it enters a region where there is a preferred technology exists. That is to say, whenever it enters the preferred technology coverage areas it will make tracking area updates even if the previously used non-preferred technology still exists. Figure1 illustrates this point of view more intuitively.
b) If mobile camps in a preferred technology it will continue to remain camped in this preferred technology, unless it enters a region where there is no coverage of the preferred technology. That is to say only when there is no coverage of the preferred technology the mobile will make tracking area updates to the non-preferred technology. Figure2 illustrates this point of view.
c) Operator and mobile policy can be stipulated for the purpose that we can have a trade-off between the signalling load due to idle mode mobility between different RATs and the transition time due to active mode handover carried out to a preferred technology at the time of call setup, if the mobile is in the coverage area of the preferred technology, while still in idle mode in a different technology.
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      Figure 1: UE moves from camped non-preferred technology to preferred technology coverage area  as well, idle mode handover should be carried out to the preferred technology
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Figure 2: UE moves from camped preferred technology to non-preferred technology coverage area as well,
does not perform idle mode handover, when moves to blind area of preferred technology, then 
should carry out idle mode handover to the non-preferred technology.
2).The benefits of the new option

The new option has the advantages of the previous option ““UE remains camped on the last used RAT” as

followings:
a) Paging in a single technology alone is required at all times.
b) Simplified network architecture.

Although the new option of”UE camps on the preferred RAT based on policy” leads to some signalling load due to idle mode mobility between different RATs, but it will gain great benefit such as eliminating the latency resulted from transition time due to active mode handover to a preferred technology at the time of call setup, in the case of the mobile is in the coverage area of the preferred technology, while still in idle mode camped in a different technology. As we all know, low latency is the key requirement of the evolution architecture, so the new option can overcome the drawbacks of the said previous option and satisfy the evolution requirement to max extent. On the other hand, the standard can provide some flexibility for operators to stipulate some policies to allow a trade-off between signalling load in idle mode and UE state transition latency. Based on the operators’ policy, we can reduce the idle mode signalling load to smallest extent while gain the great benefit of completely eliminating the latency due to active handover to preferred technology at the time of call setup.
The following we will elaborate on what policy is and what benefits can be achieved by the new option compared to the previous option.
3).What policy and what benefits in more detail
The advantages of the new option had been said in the foregoing paragraph, here we will focus on two aspects of signalling load and call setup latency. We will compare the said two options w.r.t the two important aspects. In order to facilitate description, we call the new option” ”UE camps on the preferred RAT based on policy” as “new option”, and call the previous option “UE remains camped on the last used RAT” as “last option”.
We assume that E-UTRA is the preferred technology, UE has two options to camp either in E-UTRA technology (preferred technology) or UTRA/GSM technology (non-preferred technology).Also after camped UE has two options of states: LTE_IDLE, LTE_ACTIVE. We will compare “new option” and “last option” in such case: UE camps in one and only one coverage area of two technologies, then it enter the common coverage area (both technologies exist, here it is called C-Area), maybe it will use service or maybe not, so what actions will take and what effects will happen on the signalling load and latency. These comparisons can be divided into three stages:
a) First stage: coverage of E-UTRA is spotty compared to UTRA (E-UTRA<UTRA)
i) case:

 
ii) comparison and conclusion:
	
	UE camps in UTRA,

entering C-Area and without service request
	UE camps in UTRA,

entered C-Area and with service request
	UE camps in E-UTRA,

entering C-Area and without service request
	UE camps in E-UTRA,

entered C-Area and with service request

	New option
	Idle mode handover,
(Camps in E-UTRA) 
	No active mode handove
r   
(Camps in E-UTRA)
	X
	No active 
mode handover
(Camps in E-UTRA)

	Last option
	No idle mode handover,
(Camps in UTRA)
	Active mode handover
(Camps in E-UTRA)
	X

	No active 
mode handover

(Camps in E-UTRA)

	Conclusion
	Analysis:

1. New option has the possibility of idle mode handover which will lead to idle mode signalling load. However, due to the fact that UTRA has vast coverage area compared to the E-UTRA, the possibility that UE attaches and camps in UTRA and then enter E-UTRA is very small, so the signalling load is relatively very small.
2. New option has no possibility of active mode handover so completely eliminate the call setup latency. While the Last option has this big issue. Low latency is a key objective, so the benefit is great.
Conclusion:

1. Based on the policy that E-UTRA is the preferred technology, “new option” will gain great benefits of low latency and less active mode signalling while bring on only very few idle mode signalling, yet “last option” will sacrifice the call setup time to gain less idle mode signalling. Moreover, in fact, ”new option” result in no more overall signalling as less active mode signalling will counteract very few idle mode signalling.
2. New option is the better choice.


b) Second stage: coverage of E-UTRA is almost equal to UTRA (E-UTRA≈UTRA)

i) case:



ii) comparison and conclusion: 
	
	UE camps in UTRA,

entering C-Area and without service request
	UE camps in UTRA,

entered C-Area and with service request
	UE camps in E-UTRA,

entering C-Area and without service request
	UE camps in E-UTRA,

entered C-Area and with service request

	New option
	Idle mode handover,

(Camps in E-UTRA) 
	No active mode handove
r   

(Camps in E-UTRA)
	No idle mode handover
(Camps in E-UTRA)
	No active 

mode handover

(Camps in E-UTRA)

	Last option
	No idle mode handover,

(Camps in UTRA)
	Active mode handover

(Camps in E-UTRA)
	No idle mode handover

(Camps in E-UTRA)
	No active 

mode handover

(Camps in E-UTRA)

	Conclusion
	Analysis:

1. New option has the possibility of idle mode handover which will lead to idle mode signalling load. However, due to the fact that in this case the idle mode handover only happens in the intersection area which is relatively very small, so the idle mode signalling load is also very small.

2. New option has no possibility of active mode handover so completely eliminate the call setup latency. While the Last option has this big issue. Low latency is a key objective, so the benefit is great.

Conclusion:

1. Based on the policy that E-UTRA is the preferred technology, “new option” will gain great benefits of low latency and less active mode signalling while bring on only very few idle mode signalling, yet “last option” will sacrifice the call setup time to gain less idle mode signalling. Moreover, in fact, ”new option” results in no more overall signalling as less active mode signalling will counteract very few idle mode signalling.
2. New option is the better choice.


c) Third stage: coverage of E-UTRA is vast compared to UTRA (E-UTRA>UTRA)

i)  case:


ii)  Comparison and conclusion: 

	
	UE camps in UTRA,

entering C-Area and without service request
	UE camps in UTRA,

entered C-Area and with service request
	UE camps in E-UTRA,

entering C-Area and without service request
	UE camps in E-UTRA,

entered C-Area and with service request

	New option
	X 

	X
	No idle mode handover

(Camps in E-UTRA)
	No active 

mode handover

(Camps in E-UTRA)

	Last option
	No idle mode handover,

(Camps in UTRA)
	Active mode handover

(Camps in E-UTRA)
	No idle mode handover

(Camps in E-UTRA)
	No active 

mode handover

(Camps in E-UTRA)

	Conclusion
	Analysis:

1. New option has no possibility of idle mode handover in this case, so result in no idle mode handover signalling.
2. New option has no possibility of active mode handover so completely eliminate the call setup latency. While the Last option has this big issue. Low latency is a key objective, so the benefit is great.

Conclusion:

1. Based on the policy that E-UTRA is the preferred technology, “new option” will gain great benefits of low latency and no more idle mode handover signalling, yet “last option” will have great call setup latency issue.
2. New option is the better choice.


3. Conclusion
In this contribution we propose an option solution for limiting signalling due to idle mode mobility between E-UTRA and UTRA/GSM which is called ”UE camps on the preferred RAT based on policy”. This solution has great benefits of eliminating call setup latency caused by said active mode handover, while bringing on very limited or no idle mode handover signalling. So we strongly propose that incorporate this option solution into TR23.882.
4．Proposal
We propose incorporate this option solution into TR23.882 chapter 7.6.2:

7.6.2
Potential Solutions

The following solutions/concepts have been identified so far:

f) UE camps on the preferred RAT based on policy.

Also TR 23.882 Annex D.2 will add such corresponding content:

D.2.6
UE camps on the preferred RAT based on policy
D.2.6.1
Description

In this solution, the UE will always camps in the preferred RAT technology as long as the UE stays in the coverage area of the preferred technology. If UE firstly attaches to non-preferred RAT network in the case of there is no preferred RAT technology exists at the time of UE powering on, and UE moves and enters the common coverage area with both technologies exist, then the UE will perform idle mode handover to the preferred technology. The main idea of this option is that:
1) If a mobile camps in a non-preferred technology it will remain camped in this technology, unless it enters a region where there is a preferred technology exists. That is to say, whenever it enters the preferred technology coverage areas it will make tracking area updates even if the previously used non-preferred technology still exists. Above figure1 illustrates this point of view more intuitively.

2) If a mobile camps in a preferred technology it will continue to remain camped in this preferred technology, unless it enters a region where there is no coverage of the preferred technology. That is to say only when there is no coverage of the preferred technology the mobile will make tracking area updates to the non-preferred technology. Above figure2 illustrates this point of view.

3) Operator and mobile policy can be stipulated for the purpose that we can have a trade-off between the signalling load due to idle mode mobility between different RATs and the transition time due to active mode handover carried out to a preferred technology at the time of call setup, if the mobile is in the coverage area of the preferred technology, while still in idle mode in a different technology.

The main advantage that this technique offers is that it has great benefit of eliminating call setup latency caused by what is said active mode handover, while resulting in very limited or even no idle mode handover signalling. So this technique overcomes the disadvantage of the existing technique “UE remains camped on the last used RAT”. 
D.2.6.2
Advantages

1. Paging in a single technology alone is required at all times.

2. Simplified network architecture.

3. Eliminate call setup latency caused by what is said active mode handover which occurs in the solution of “UE remains camped on the last used RAT”.
4. Achieve the E-UTRA performance and fully utilize the advantages of E-UTRA technology.
D.2.5.3
Drawbacks

1. This option has the possibility of idle mode handover signalling, yet this drawback is limited as based on some policy the idle mode handover signalling is relatively few and in some case there is no of them at all.
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�As UE has performed idle mode handover to E-UTRA


�No such case, as UE is already in C-Area


�As UE has performed idle mode handover to E-UTRA
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