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1. Introduction
This document presents our latest thinking on mobility from E-UTRA to UTRA without an explicit neighbour cell list (NCL) containing scrambling codes and TX diversity status information. In this contribution, we discuss the way forward, both for LTE_IDLE and LTE_RRC_CONNECTED states, and also consider the related matter of SON ANR. 

2. Summary of existing GERAN and UTRAN specifications

As a starting point, we review the existing dependency on neighbour cell lists to provide mobility in UTRAN. This can be summarised as follows:

· In UTRA idle mode, all reselection mobility is dependent on an explicit NCL. The only way in which a UE could end up camping on a cell which is not in NCL would be if it went out of service, and then reached the new cell via cell selection

· In UTRA cell_FACH, cell_PCH and URA_PCH states, all reselection mobility is dependent on an explicit NCL. The only way in which a UE could end up camping on a cell which is not in NCL would be if it went out of service, and then reached the new cell via cell selection

· In GERAN idle mode, it is possible to reselect to a UTRA cell via UARFCN only. 

· In UTRA cell_DCH, the UE may be configured to report so called “detected” set cells for intrafrequency only. Performance requirements are less demanding (cells are identified with 10 seconds, and the UE is only required to be capable of measuring one detected set cell). There is no similar functionality required for interfrequency measurements.

· In GERAN active mode, reporting of UTRA measurements, and the corresponding handover from GSM to UTRA is not possible without an explicit neighbour cell list

3. Way forward for LTE_Idle state
In RAN4#45 in Jeju, it was decided that mobility from LTE to UTRAN without an explicit NCL should be supported, and that RAN4 would develop suitable performance requirements. As has been previously noted, it is seen desirable to develop requirements which do not require UE manufacturers to redesign their existing UTRA cell search implementations, in order to facilitate the timely introduction of UTRA/E-UTRA dual mode terminals. We have also previously noted that the impact of operating without a UTRA NCL will be different for each UE manufacturer, depending on the extent to which they have made use of the prior knowledge of scrambling codes and/or TX diversity status in their individual cell search implementations.
There are several important differences between idle and active states
· In LTE_IDLE mode, we think that the impact of taking longer to identify and measure cells is mainly that battery life would be somewhat reduced. In LTE_RRC_CONNECTED, the UTRA measurements may only be performed within measurement gaps, and the impact of taking longer to identify and measure cells is that fewer gaps are available for GERAN and LTE interfrequency measurements. In the worst case, a UE that takes longer to identify and measure UTRAN cells may not be able to meet some RAN4 performance requirements, and the UTRA implementation would require redesign.
· In LTE_IDLE mode, reselections to UTRAN are based on priorities and there are no radio level comparisons (ranking) made for reselection. This means that the only cell which would be a candidate for reselection on any given UARFCN would be the strongest cell on that frequency and there is less need to be able to measure and identify weak cells on a particular UARFCN if a strong cell has already been identified. In a sense, from a cell search complexity point perspective, this can be viewed as a minor relaxation compared with UTRAN interfrequency cell reselection, where individual cell offsets may mean that the candidate for reselection is not the strongest cell on a particular frequency layer. This means that from a cell search point of view in the UTRAN interfrequency case, it may be necessary to identify and measure other cells, even when the strongest cell has already been identified. In LTE_RRC_Connected, it is anticipated that it would be necessary to report measurements of a significant number of UTRAN neighbours (eg. 6), so the cell search may well be more complicated in absolute terms than the LTE_IDLE cell search.
Since we see that the LTE_IDLE case, the benefit of a UTRA NCL is primarily related to power consumption, and we believe that one approach could be that the same performance requirements are applicable whether or not a neighbour cell list is signalled. Initial dual mode LTE/UTRA terminals might be slightly suboptimal in terms of power consumption if they are not given a UTRA NCL, but we do not believe that the differences will be too significant for most implementations. Moreover, it may be possible for UE manufacturers to make further optimisations to the idle mode power consumption in this respect in the future, without delaying the introduction of dual mode UTRA/LTE terminals. 
Proposal 1: LTE to UTRA idle mode reselection performance requirements are the same, whether or not a UTRA NCL is explicitly signalled


4. Way forward for LTE_RRC_Connected state
As noted previously, the scenario of making measurements in LTE_RRC_Connected state is more demanding, because only limited measurement occasions are available to make the detection, and because it is necessary to detect and measure relatively weak cells, even when a much stronger cell is clearly present.
For this reason, we see anything which potentially reduces the cell search performance as undesirable.  It is not straightforward to quantify the impact since this may vary from one UE to another. We believe that it would be desirable to investigate alternative approaches, by which the UTRA neighbour cell list can be provided, so as to allow the possibility of operating legacy cell search implementations in exactly the same way in LTE measurement gaps as it has already been used for making UTRA interfrequency measurements in UTRA compressed mode gaps. We see this as an important aspect of ensuring that early implementations of LTE multimode terminals are able to provide mobility to UTRA using proven UTRA implementations.
For this reason, we propose that UTRA NCL is signalled explicitly. The remainder of this contribution considers whether SON ANR functionality can be used as a means of building the UTRA NCL

Proposal 2: An explicit neighbour cell list is signalled to the UE when it is in LTE_RRC_CONNECTED state whenever mobility from E-UTRAN to UTRAN is needed

5. Usage of SON ANR

In [1] a proposal for the UE to provide an automatic neighbour relations (ANR) function in LTE is presented.  Since the ANR function provides a means for the eNodeB to discover the scrambling codes and global cell identification of neighbour cells, it may be used to automatically populate the neighbour cell list of each eNodeB. 
As such, it can be seen that SON ANR provides an alternative approach to enable the UTRA neighbour cell list to be determined, which avoids the need for blind detection and measurement of UTRA neighbours during normal connections. The advantage of this approach is that the need for blind detection of the UTRA neighbours can be isolated to LTE_RRC_CONNECTED state when a long DRX cycle is configured (i.e. idle like state) and the previously discussed legacy issues may be largely avoided.

Proposal 3 : The scrambling codes of neighbours could  be determined by eNodeB using SON ANR functionality to populate the UTRA neighbour cell list for UEs in LTE_RRC_CONNECTED state

6. Conclusions

In this contribution, three proposals are made
Proposal 1: LTE to UTRA idle mode reselection performance requirements are the same, whether or not a UTRA NCL is explicitly signalled

Proposal 2: An explicit neighbour cell list is signalled to the UE when it is in LTE_RRC_CONNECTED state and this is used for mobility to UTRAN
Proposal 3 : The scrambling codes of neighbours could  be determined by eNodeB using SON ANR functionality to populate the UTRA neighbour cell list for UEs in LTE_RRC_CONNECTED state
We welcome feedback on these proposals as a way to close the issue on the need for signalling UTRA neighbour cell lists in E-UTRA, so that suitable performance requirements can be developed.
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[1] R4-080241, “Inter-RAT automatic neigbour cell determination”, Nokia, Nokia Siemens Networks




































































































































































































