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1. Introduction
At the RAN2#77 meeting in Dresden, we discussed the NW triggered mobility, which comprises schemes such as UE measurement reporting and enhanced re-direction to E-UTRA, however no agreements could be reached.
In this contribution, we make a further discussion on the enhancement mobility based on NW triggered and some proposals are presented. 
2. Discussions
Coexist of reselection and redirection
For the enhancement of U2L mobility, we have introduced two schemes: UE based mobility (reselection) and NW based mobility (focus on redirection). Although some company question the necessity of introduction of redirection, most other companies are interested in this NW based mobility scheme as the benefit which can bring. If reselection and redirection schemes are both used for U2L mobility in CELL_FACH, then a question is raised that how this two schemes to coexist and what is the use cases: service based or also coverage based mobility?
As we know that E-UTRA system is more advantageous than UTRA at providing high speed services, UE prefer to camp on E-UTRA cell in the E-UTRA and UTRA co-coveraged area. The UE in E-UTRA may move to UTRA because of CS call/load or coverage of E-UTRA, thus the practical scenarios for considering the mobility from UTRA to EUTRA in CELL_FACH include that:

1) UE finish CS call in UTRA and return to E-UTRA;

2) UE return to E-UTRA as better coverage of E-UTRA;

3) UE return to E-UTRA as light load of E-UTRA
For scenario 1) , UE move to UTRA to make a CS call and when the call is finished UE shall return to E-UTRA, as the finish of  CS call can be known by UE and NW, both UE and NW can have the opportunity to control the mobility from UTRA to E-UTRA.
For scenario 2), the coverage of E-UTRA neighbour cell can be measured by UE, when the signal of E-UTRA become more stronger, UE can decide to return to E-UTRA cell without notification of NW. 
For scenario 3), the load of E-UTRA can only be known by NW,  it is more reasonable for the NW to control the mobility from UTRA to E-UTRA.

We can see that the NW triggered or UE triggered mobility is related to the service and coverage.
So we suggest that:

Proposal 1: Reselection and redirection are used based on the service and coverage.

Measurement and measurement reporting
Some companies have expressed the wish for UE to perform E-UTRA measurement and report before SRNC triggers the U2L redirection, as E-UTRA coverage is usually “smaller and more heterogeneous” than UTRA coverage, so blind U2L redirection command may easily lead to inefficient redirection or even redirection failure. If SRNC can get some “accurate and timely information” about neighbour E-UTRA frequencies, the U2L redirection may become more robust and the “out of service” period for UE can be minimised as well. 
It is our view that E-UTRA measurement and report are quite necessary, especially when UE is located outside E-UTRA coverage. It could save SRNC a number of unnecessary U2L redirection attempts and save UE unnecessary search on certain E-UTRA frequencies, so accordingly bring less impact to user experiences.
When we discussed the mobility of reselection scheme, an LS was send to RAN to inform that “if no further guidance is received from TSG RAN on this issue, RAN WG2 will proceed with introducing mobility improvements under Further Enhancements to CELL_FACH at the expense of mobility to GERAN” [1], and this assumption has been accepted by RAN#55 meeting. The LS give an example that “if LTE is configured to be measured in poor UTRAN coverage, then GERAN will not be measured in poor UTRAN coverage”, as we know that in good UTRAN coverage, UE will certainly not reselect to the GERAN because GERAN has the lower priority, and we can conclude that mobility to GERAN can be eliminated when LTE is configured to be measured, measurements of GERAN can be cancelled in the reselection schemes.
We have the same consideration on the redirection that the mobility to GERAN can also be eliminated, the UE only apply the inter-frequency and E-UTRA measurements, so there are sufficient FACH measurement occasion for E-UTRA relevant measurements in Cell_FACH state and no changes are added to the measurement occasion.  
So we suggest that:
Proposal 2: SRNC should activate the E-UTRA measurements, the UE only perform the inter-freq/E-UTRA measurements.
Unlike Cell_DCH state, where the  E-UTRA measurement and report are both made timely, so SRNC can use it more safely for HO reference;  E-UTRA measurement and report in Cell_FACH are far less “accurate and timely”, so the measurement quantity of radio condition per  E-UTRA cell basis might not be as useful as in Cell_DCH state. In order to facilitate SRNC configuring wiser content in IE "E-UTRA Target Info" for U2L redirection, we assume it might be more useful for UE to indicate some detected  E-UTRA frequencies in descending order according to their related measurement quantities. E.g. either accompanied with Cell Update or dedicated with measurement report, UE just reports three detected  E-UTRA frequencies: {F1, F2, F3} to SRNC (perhaps the strongest PCIs per frequency are needed as well), meaning that F1 is the best  E-UTRA frequency UE once measured in terms of averaged RSRQ/RSRP quantities; F2 ranks secondly; F3 ranks thirdly. With above measurement information for reference, SRNC can know better how to include F1, F2, and F3 in IE "E-UTRA Target Info" for U2L redirection. 
Since UEs from different vendors may have implementation dependant scheduling of measurement gaps and also different E-UTRA searching speed, hence it would be good if SRNC can configure a maximum period of Tmeas for previous E-UTRA measurement, so that UE can make wiser measurement scheduling according to Tmeas value.

In case more timely information is required, SRNC may force UE to report upon Tmeas expires. If Cell Update is triggered before Tmeas expires, UE should stop  E-UTRA measurements if still ongoing and report available  E-UTRA measured results immediately.As we know that only the  E-UTRA cells which connection quality is above the RSRQ/RSRP threshold can allow UE to camp on stably, it is unnecessary to report the  E-UTRA cells to NW which measurement results below the threshold.
Proposal 3: UE should periodically report the detected E-UTRA frequencies which qualities are above a configured RSRQ/RSRP threshold in descending order according to their related measurement quantities.
Measurements are needed for both reselection and redirection schemes, for the reselection scheme we have agreed that” In CELL_FACH, the UE shall measure all frequency layers and RATs with a priority higher than the serving frequency when the serving cell is above Sprioritysearch. Below Sprioritysearch is FFS”. For the legacy reselection based on the priority, when the serving cell is below Sprioritysearch, all inter-freq/RATs need to be measured. We have the same consideration on the reselection that all inter-freq/E-UTRA need to be measured when below Sprioritysearch in CELL_FACH state.
For reselection and redirection schemes, UE can get the neighbour E-UTRA layers from “E-UTRA frequency and priority info list” via SIB19, there are two scenarios:
1、 the serving cell is below Sprioritysearch, UE need to perform all inter-freq/E-UTRA, the measurements for reselection and redirection are the same.
2、 the serving cell is above Sprioritysearch, measurements for reselection are only applied for the inter-frequencies and E-UTRA with a priority higher than the serving frequency, while  measurements  for redirection are performed for all inter-frequencies and E-UTRA. 
We  can see that the measurements for the reselection is the same as or included in that for redirection, so we suggest that:
Proposal 4: for reselection and redirection schemes, UE should share the same measurements, and all inter-freq and E-UTRA should be measured in CELL_FACH state.

Enhanced redirection to E-UTRA

For the enhanced redirection to E-UTRA, two optional solutions are provided in [2]:

1、 Hardcoding the searching time to (nr of signalled E-UTRA frequencies) x 1 seconds
2、 NW configure a searching time 
For Rel-9/10 UEs, a very limited impact on the UE is our consideration, then hardcoding the searching time is a more acceptable way, UE may follow a fix time multiple of the number of frequencies by default, and is also allowed to fly away if no suitable cell is found within indicated layers because of the poor coverage of the early E-UTRA network. This serves as "very basic enhanced redirection mechanism" with least NW complexity.

For Rel-11 onwards UEs, some operators once expressed that they do not want UE coming back to UMTS so often or unconsciously, the above "very basic enhanced redirection mechanism" may not lead to desired behaviour as every operator wishes, then we can introduce "more enhanced redirection" with the idea of "searching timer"+ "indicator of allowing return to UTRA" + etc. NW should send the redirection command very carefully after assuring that the configured searching timer interruption is bearable for UE, e.g, NW may have checked that UE's going service characteristics  is favourable for redirection at that period of time. 
If Rel-11 NW does not provide "searching timer" or "indicator of allowing return to UTRA", UE would fallback to above Rel-9 redirection behaviour. Despite of new complexity, NW surely has more means to control the whole redirection process. As there are already UE vendors willing to accept more complexity, they do not concern much about NW efforts.
When no suitable E-UTRA cell is found and UE decides to return to UMTS, UE should return back to the original UMTS cell and re-establish the RB using the cell update message.

Proposal 5: discuss and agree the enhanced redirection to E-UTRA:

For rel-9/10, hardcoding the searching time to (nr of signalled E-UTRA frequencies) x 1 seconds, if no suitable cell is found UE can return to UMTS or be allowed fly away. For rel-11, NW configured a searching time, if no suitable cell is found UE should return to the original UMTS cess or fall back to rel-9 redirection behaviour.

From NW's perspective, in some cases, if NW is optimistic about LTE coverage around or want maintaining user experiences more, NW may also configure very short searching time, i.e, 1s. In other cases, if UE is failed at finding any suitable cell on F1 within the first time i.e."300ms", it may potentially find one suitable cell on F1 later, then NW may be favourable of giving UE much re-search opportunity and enough searching period at the price of degrading user’s experiences so that UE may not miss some "late suitable" target cells on desired LTE layer which may lead UE to return to UMTS unluckily and cost another redirection process. 
One more interesting point worth considering is: if NW indicated (F1,F2) in "E-UTRA target info", wouldn't it better if UE is allowed to spend more searching time on F1 (deemed as more important layer). In case the "searching time" is configured with 5s, how would UE split 5s between F1 and F2? This point looks like UE implementation issue, but impact redirection performances and outcomes, so we are considering its specification necessity. if UE is failed at finding any suitable cell on F1 within the first time 300ms", UE is allowed to re-search on F1 again 3s later.  Our point is that UE should be given enough searching period as well as re-searching opportunity. 
We tend to introduce even more enhanced controlling for U2L redirection and give NW&UE more flexibility. For example, SRNC can partition the target LTE frequencies in "E-UTRA Target Info" into two sets according to some principle such as EPLMN and HPLMN or different priorities, UE shall search on the 1st, 2nd …Nth indicated LTE target frequencies within Ts; if no suitable LTE cell is found by UE when Ts expires, UE shall continue searching on the subsequent (N+1)th…Mth indicated LTE frequencies within an additional timer Tadd. If still no suitable LTE cell is found when Tadd expires, UE can return to any suitable UMTS cell or re-search again on 1st, 2nd …Mth indicated LTE target frequencies until finding suitable LTE cell.
It is our additional goal that UE had better be able to select towards an optimal LTE cell during single redirection process, but rather than a suitable cell firstly then UE may perform intra-LTE HO later. Hence, UE should not stop searching once any suitable cell is found but be allowed to search for better cell continuously.
Proposal 6: to consider more efficient and flexible U2L redirection controlling mentioned above.
Conclusions
In this contribution, we evaluated the methods for mobility from UTRA to E-UTRA in Cell_FACH state for different scenarios. RAN2 is kindly asked to discuss following proposals:
Proposal 1: Reselection and redirection are used based on the service and coverage.

Proposal 2: SRNC should activate the E-UTRA measurements, the UE only perform the inter-freq/E-UTRA measurements.
Proposal 3: UE should periodically report the detected E-UTRA frequencies which qualities are above a configured RSRQ/RSRP threshold in descending order according to their related measurement quantities.
Proposal 4: for reselection and redirection schemes, UE should share the same measurements, and all inter-freq and E-UTRA should be measured in CELL_FACH state.

Proposal 5: discuss and agree the enhanced redirection to E-UTRA:

For rel-9/10, hardcoding the searching time to (nr of signalled E-UTRA frequencies) x 1 seconds, if no suitable cell is found UE can return to UMTS or be allowed fly away. For rel-11, NW configured a searching time, if no suitable cell is found UE should return to the original UMTS cess or fall back to rel-9 redirection behaviour.

Proposal 6: to consider more efficient and flexible U2L redirection controlling mentioned above.
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