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1. Introduction
In past, the topic of mobility from UMTS to LTE (U2L) in Cell_FACH state has been discussed for several rounds, such as in [1], [2], [3], [4], [5] and [6]. Till now, RAN2 has agreed to work on following three distinguished potential methods: (1) Absolute Priority Cell Reselection based method, (2) FACH HO based method, and (3) Redirection based method, where (1) and (3) look more promising and can cater more for operators’ needs in U2L mobility regard. In this contribution, we would like to point out some additional performance aspects that had better be taken into account, when designing mechanism for U2L mobility in Cell_FACH state.
2. Discussions
Before diving into the mechanism requirements, we may envision some use cases for U2L mobility in Cell_FACH state, such as:

1: LTE is more advantageous than UMTS at providing services of higher data rate, while UMTS is more appropriate at providing CS service and services of moderate data rate, so for different service profile or load reason, U2L mobility in Cell_FACH state is required.

2: LTE has far less or non-contiguous coverage than UMTS in initial deployment phase, so for RF reason, U2L mobility in Cell_FACH state is required.

3: For various multi-RATs capable UEs and subscriber’s contract policy, some UE should take precedence at staying in certain RAT layer as quick as possible, so U2L mobility in Cell_FACH state is required.

4: For the ownership of NW infrastructure reason, some UE should take precedence at staying in certain RAT layer as quick as possible, so U2L mobility in Cell_FACH state is required.

Etc.
Generally speaking, for above various use cases, no single method might be able to cover all of them properly, so we propose to adopt multiple methods for U2L mobility in Cell_FACH state, so that NW vendors have more flexibility to achieve that.
Proposal 1: to adopt multiple methods for U2L mobility in Cell_FACH state, and apply them subject to various use cases.
Due to distinctions between LTE and UMTS system, the absolute priority cell reselection based mechanism is serving as the most effective means for UE to perform mobility from UMTS to LTE, but only applicable in UMTS idle mode and X_PCH states so far. The RRC state for UE in the target LTE cell is IDLE mode, if no UP/CP data comes during U2L cell reselection.
To surmount the “mobility timing wall in Cell_FACH” between UMTS and LTE system, and to further optimise the usage of deployed LTE resources, UE in Cell_FACH had better be able to move to idea target LTE cell in time, depending on  RF conditions, service profiles and NW policies etc. Unlike U2L mobility for idle or X_PCH, UE might still undergo some application services of certain QOS aspects, such as data rate and latency, so the method for U2L mobility in Cell_FACH state had better cover the requirement that UE goes directly to RRC_CONNECTED mode in target LTE cell as soon as possible, even though there is no UP/CP data coming during or immediately after U2L mobility. Otherwise, the user experiences might be degraded.
Proposal 2: UE should go directly to RRC_CONNECTED mode in target LTE cell ASAP after U2L mobility procedure in Cell_FACH state.
For UEs occupying common E-DCH resources, they are forbidden to perform any cell reselection until E-DCH common resources are released; such restriction should be also applied for U2L mobility. For that restriction, some performance aspects may get deteriorated, such as serving cell change delay or lower UL/DL average data rate. This restriction may lead to worse results when standalone HS-DPCCH is setup or UE has increased amount of UL UP data. In contrast, for idle or X_PCH states, UE is not challenged in this regard, hence their corresponding U2L mobility performances can be easily foreseen, e.g. UE can finish U2L cell reselection approximately in certain period of time. The method for U2L mobility in Cell_FACH state had better emphasise on its performance aspects, especially in terms of serving cell change delay. Otherwise, if the corresponding performance requirements are not specified for U2L mobility, it may not provide operators’ sufficient benefits. E.g., If U2L mobility can only occur under certain conditions for RF or ongoing services, it makes no much difference with the case of performing U2L cell reselection after UE transiting to idle or X_PCH states from Cell_FACH after unforeseeable period of time.
Proposal 3: UE should be able to move to target LTE cell in foreseeable time window based on NW’s intention, regardless of UE’s background ongoing UP/CP data.
For whichever kind of U2L mobility method in Cell_FACH state, UE additional measurement efforts towards potential target LTE cells impose great challenge to the limited available measurement gaps as well as UE’s battery life. U2L mobility in Cell_FACH can only happen with help of special parameters, which comes from either system information or dedicated signalling. These special parameters basically determine the scope of U2L mobility in Cell_FACH state. Broadcasting these parameters means unified U2L mobility behaviours for all capable UEs regardless UE’s individual situations, while dedicated signalling may cater for UE’s individual situations. It is our mind that distinguished U2L mobility behaviour is more useful and beneficial for different U2L mobility use cases. E.g. AO applications are normally designed without specific consideration of the characteristics LTE or UMTS, consequently the exhibited traffic profiles may be suited in different levels for each system, and distinguished U2L mobility control may enable wiser decision for that.
Proposal 4: To determine distinguished U2L mobility behaviour in Cell_FACH state should take precedence in case of conflict.
3 Conclusions
In this contribution, we briefly presented some additional requirements for designing mobility method from UMTS to LTE in Cell_FACH state. RAN2 is kindly asked to discuss following proposals:
Proposal 1: to adopt multiple methods for U2L mobility in Cell_FACH state, and apply them subject to various use cases.
Proposal 2: UE should go directly to RRC_CONNECTED mode in target LTE cell ASAP after U2L mobility procedure in Cell_FACH state.

Proposal 3: UE should be able to move to target LTE cell in foreseeable time window based on NW’s intention, regardless of UE’s background ongoing UP/CP data.
Proposal 4: To determine distinguished U2L mobility behaviour in Cell_FACH state should take precedence in case of conflict.
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