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1. Introduction
RAN1 has received a Liaison statement from RAN3 [1] requesting RAN1 to comment on the benefits of introducing IuB signalling to facilitate intercell interference cancellation between Node Bs, following the analysis of [2] as discussed in the last RAN3 meeting. This document comments on the analysis of [2] relating to the likely benefits of interference cancellation

2. On the benefits of intercell interference cancellation support

The proposal discussed within RAN3 is to define IuB signalling that allows for Node Bs to be aware of configuration parameters of UEs in their Neighbour cells with which they are not already in soft handover, in order to make available to them the possibility of performing intercell interference cancellation.

We note that for cells of the same Node B, such information is already available and so the benefits of introducing such signalling should be evaluated in terms of the additional system impact of attempting to cancel interference between Node Bs. 
In order to perform interference cancellation, the RX SINR on the DPCCH of UEs that are not in soft handover needs to be at a similar level in the cancelling cell to their serving cell. If this is not the case, then the SINR on the data symbols will not be sufficiently high that, given also reduced channel estimation performance, an interference cancellation machine would be able to decode and cancel the received signal.

In normal system operation, it is to be expected that if the RX DPCCH levels are similar in two neighbour cells, then the UE should be in soft handover and UE configuration information will already be available to all of the concerned Node Bs. If this were commonly not the case, then soft handover gain would not be observed in WCDMA networks. [2] however notes that the time between detection of a new cell and addition to the active set can be in the order of several seconds, or several tens of seconds, as outlined in [3].
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Figure 1 CDF of the time taken from detection of a cell to the time when it is added to the active set [3]
A trace of the evolution of the receive Ec/No of a serving and neighbour cell is discussed in [2] and is reproduced below. Within a space of about 5 seconds, i.e. before an active set update is carried out in most circumstances the RX EcIo of a UE in its serving cell drops from about -3dB to about -25dB, whilst in the neighbour cells the Ec/Io climbs to about -11 to -6 dB.
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Figure 2 Ec/Io trace of serving cell and monitored cells, ASET size = 1, prior to ASU
Clearly, the drastic decrease in Ec/Io in the serving cell causes the UE to ramp up its power and cause significant interference into the neighbour cell, causing the RoT to spike at +15 dB. 
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Figure 3 RoT impact at neighbour cell by inter cell UE [2]
We make a couple of observations in respect of this case:

· In the serving cell, the Ec/Io has dropped so low that the UE will be barely able to maintain synchronisation and will not be able to maintain data transmission; in likelihood the call will soon be dropped in the serving cell, long before the active set update is likely to take place

· Furthermore, the downlink channel conditions are also likely to have reduced considerably, hence the probability of a DL sync failure, which would stop UL transmissions within 160msec, is fairly high.

· An RoT spike of 15dB in the neighbour cell, if sustained will be likely to cause many calls in the neighbour cell to get dropped

Thus the depicted event seems to be disastrous and, given that most WCDMA networks operate with stability, such events cannot be frequent.

3. Proposal

Based on the discussion above, we feel that further analysis is required of the likely impact on RoT of terminals that have not yet been added to the active set, in particular to clarify the impact of typical cases. Also, the RX DPCCH levels typical of such UEs should be analysed in order to check whether intercell interference cancellation is indeed likely to be feasible in such cases.
In the meantime, we feel that the analysis in [2] appears to be somewhat over pessimistic, on the basis that if such events occurred regularly then WCDMA networks would not be stable. We do not feel that RAN1 can yet reply to RAN3 that signalling to support intercell interference cancellation could be beneficial, based on this analysis alone.
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