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1
Introduction

In RAN2 a paper [1] was presented and cosigned by several companies proposing rather strict requirements for CSG connected mode inbound mobility i.e. basically similar performance as for normal macro cell to macro cell mobility:

· The interruption during the handover execution phase should be no more than for a macro cell to macro cell handover

· The impact to voice call quality during the handover evaluation phase should be minimized.

In this contribution we discuss requirements for connected mode CSG inbound mobility and related tradeoffs. We would like RAN#44 to discuss what are realistic and feasible requirements for active mode inbound mobility to CSG cells and provide guidance to RAN WGs on realistic requirements and tradeoffs for developing active mode inbound mobility solution(s) in order to avoid “ping-pong” between different RAN WGs and to make it possible to find a working solution within REL9 timeframe.

2
Discussion

Strict requirements for active mode mobility to CSG (combined with generic mobility requirements set in Annex F of 36.300 [3]) are quite challenging to fulfil as several companies assume reading of the target cell system information prior to handover (both in LTE and HSPA cases) while keeping HO performance at the same level as in macro to macro mobility (which of course does not require such reading):

-
Tight HO requirements make it difficult (or almost impossible) for the UE to sufficiently utilise fingerprint information to a limited number of cells from which it needs to read CGI. Very tight requirements would mean that UE needs to read CGI from all detected CSG cells. This is especially true if requirements of 36.300 annex F need to be followed, which state that one needs to be able to detect a CSG cell in 1 second (intra-frequency) or 10-30 seconds (inter-frequency). 

-
From UTRA point of view, this SIB reading for CSG inbound handover is even more challenging due to long TTI in UTRA for BCCH, and the lack of sufficiently long existing compressed mode gaps in connected mode.

-
RAN1 and RAN4 had already indicated within REL8 timeframe to RAN3 that CGI decoding is not seen feasible solution for active mode mobility unless some clear tradeoffs are considered. 

-
Current CGI decoding (for ANR purpose) relies on the provision of sufficient idle periods to the UE [4].

-
Partitioning the proposed requirement to an evaluation phase and an execution phase places constraints on the technical solutions which could be considered for the work. More specifically, with the constraint that the interruption during handover execution phase is no more than for a maco to macro cell, this precludes any handover procedure where additional steps are performed by the UE during the execution phase, perhaps for the purpose of reducing the impact to voice quality in the evaluation phase.

Furthermore, network based methods for target identification (disambiguation) were discussed in RAN3 and either found too complex (not scaling), time consuming (too many HO attempts) or not easily inter-vendor-operable, so like for UE based methods, at least not all use cases can be covered. Thus, RAN3 sent an LS to RAN2 asking about UE based solution [5].  It shall be noted that even if efficient network based solutions were found and adopted, the process of disambiguation of the HO target will impact considerably the HO performance, making it difficult for such performance to be comparable to that in macro mobility scenarios. 

Due to these aspects we have following concerns related to efficiency to define working solutions for REL9 for CSG inbound mobility:

-
Without carefully considering assumptions and requirements we might end-up creating “LS ping-pong” between RAN WGs.

-
RAN4 is currently not involved although their input will be important in order to ensure realistic assumptions and conclusions

-
We do not see that it is realistic to assume that active mode inbound mobility to CSG / H(e)NB cells can have the same handover performance e.g. in terms of interruption times and handover preparation as in case of macro to macro cell handover without significantly compromising UE, network and system complexity. 

-
By nature CSG and hybrid cells are assumed to be deployed in a rather uncoordinated manner whereas macro cells are deployed in coordinated manner. 

-
Instead we see that it is more realistic to assume that somewhat more realistic handover requirements should be assumed for active mode inbound mobility to CSG / H(e)NB cells. 

-
Furthermore, we also believe that in most cases active mode inbound mobility to CSG / H(e)NB cells does not need to be made as delay critical coverage handover.

3
Conclusions
To our understanding to ensure effective completion with feasible solution for inbound mobility in connected mode for CSG cells (for both UTRAN and EUTRAN), realistic HO requirements and tradeoffs need to be agreed and all relevant WGs needs to be involved (at least WG2, WG3 and WG4). In order to avoid “ping-pong” between different RAN WGs and to make it possible to find a working solution for active mode inbound mobility to CSG / H(e)NB cells within REL9 timeframe, we would like RAN#44 to:

-
discuss and acknowledge that similar performance as for the macro case cannot be achieved without significantly compromising UE and/or network and system complexity;

-
discuss and agree what are realistic and feasible requirements for active mode inbound mobility to CSG / H(e)NB cells and provide guidance to RAN WGs.

-
discuss different way of setting handover requirements in order to allow different technical solutions and tradeoffs been considered
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