3GPP TSG-RAN WG4 Meeting #61
R4-115973
San Francisco, USA, 14 – 18 November, 2011
Agenda item:

7.3.1
Source:
Renesas Mobile Europe Ltd, Nokia
Title:
Considerations on CGI reading requirement for eICIC
Document for:

Discussion 

1. Introduction
In RAN4#60bis, it was agreed that a CGI reading requirement would be defined for eICIC and the way forward is
· Requirements for CGI reading with eICIC to be specified
· Working assumption: extend CGI reading delay in eICIC
· Further investigate the required delay by RAN4#61
· Example analysis can be referred to R4-114928
· Draft CR may be provided in RAN4 #61 meeting in November
However, after reviewing the way forward, we would like to better understand the motivation and benefits provided to the system by introducing such a requirement.
2. Discussion
In our understanding, there are two main use cases for an eNB to request the UE to perform CGI reading, namely handover to a CSG cell, or to assist with SON automatic neighbour cell relations (ANR). We consider each of the possible use cases in turn:

CSG inbound handover
In the case of CSG cells, the purpose of eICIC is to avoid or minimise holes in the macro coverage for non-member UE which do not have access permission to the CSG cell. ABS subframes are provided by the CSG cell so that macro UEs can be scheduled with low CSG interference. There is no intention to perform a biased handover to CSG cells and to perform cell range extension. Since the handover to the CSG cell is not intended to be performed in higher macro interference conditions than in release 9, it is also our understanding that handover preparations would not be started earlier or in higher macro interference conditions. Hence our view is that release 9 CGI decoding requirements would be sufficient to guarantee acceptable handover, and the benefits of specifying another requirement with a dominant interferer are not immediately obvious.
Automatic neighbour relations (ANR)
CGI decoding requests are initiated by an eNB when a PCI has been reported for which the eNB has not already established a neighbour relationship. In the context of eICIC this means that handover to such a cell is not immediately possible. If we consider the case that a new pico-cell, unknown to the macro eNB is introduced to the network, then it is clear that no UE will be able to perform handover from the macro cell to the pico-cell, nor will the macro and pico cells be able to establish compatible ABS patterns over X2 until a neighbour relationship is established.

For a pico-cell which has just been discovered and reported to the macro eNB by ANR our understanding it is therefore not possible to perform a CRE handover and moreover, an important principle of the design of ANR has been to rely on the entire population of UE performing a “best effort” service. This means that if one particular UE is unable to decode a new pico cell CGI due to macro interference, then it is only a matter of time until another UE detects the pico cell with more favourable interference conditions. Hence we have not been able to identify a major befit provided by a requirement to decode CGI in the face of -4dB SNR and a 1 to 2dB dominant interfere as proposed in [2].
Moreover RAN4 requirements are only applicable to UE using autonomous gaps rather than natural DRX for ANR purposes. If si-RequestForHO is set by the eNB to FALSE then this cannot be guaranteed. So, to obtain any guarantees of UE performance when performing ANR, the network would need to use si-RequestForHO=TRUE.
3. Conclusions
In this contribution, we have evaluated two use cases for CGI decoding, namely CSG inbound handover and automatic neighbour relations for pico cells. Based on this, we have not yet been able to identify a critical use case for a CGI decoding requirement in the face of a dominant interferer. Especially as the release 10 eICIC core work item was closed in June 2011, any additional core requirement added to the release 10 specification at this point should be demonstrated to be critical. In this context, it should be kept in mind that the release 9 CGI decoding requirement already verifies the ability to read CGI with -6dB SNR. Therefore, we propose that RAN4 discusses the criticality of a further eICIC based CGI reading requirement before agreeing any specification changes.
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