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Introduction

From previous meetings, there have been a number of papers describing issues and some solutions in supporting a multi-RAT UE
. This paper aims to address one of the outstanding problems: E-UTRAN neighbour cell list (NCL) broadcast in GERAN for mobiles in idle and active mode.

There have been discussions on the use of the whitelist versus the blacklist approach for the NCL. Firstly, it is necessary to clarify that the E-UTRAN NCL broadcast in GERAN will contain a list of centre frequencies and physical-layer cell IDs (PCIs) to assist the mobile in identifying forbidden cells. Because of this, our understanding is that the blacklist only applies to the PCI part of the NCL. RAN2 has already agreed to this blacklist approach for the E-UTRAN NCL broadcast in UTRAN [2]. This means that the E-UTRAN centre frequencies plus the forbidden PCIs are provided in UTRAN.
How does the blacklist and whitelist NCL address the following?

1) Limitation of NCL in GERAN

Currently, in GERAN, it has been suggested that the [BCCH’s] NCL should be limited to 128 neighbour cell entries [1]. An example structure of this NCL could consist of 32 entries for GERAN centre frequencies and 64 entries for UTRAN intra- and inter-frequency neighbour cells. This would leave only 32 entries for E-UTRAN. It is envisaged that the number of blacklisted PCIs will be much less than listing all the allowed neighbour cells in an operator’s coverage area. Furthermore, the O&M effort will be simplified, e.g. when an E-UTRAN cell is added or needs to undergo maintenance.
2) Limitation of measurement procedure in GERAN

Another possible argument against the blacklist approach is that more time may be required for the UE to detect E-UTRAN cells and perform measurements. This is not seen as an issue because a list of allowed E-UTRAN centre frequencies will be provided in the NCL in GERAN for either the whitelist or blacklist approach. Moreover, the performance of the cell search/monitoring process is not improved significantly by the presence of a whitelist.
While the UE is in GERAN, it would need to read the E-UTRAN synchronisation channel to decode the PCI. The impact to the duration of the measurement is more to do with the way the UE needs to identify the correct network. It would need to read the E-UTRAN primary broadcast channel to get the system information block 1 (SIB1) for decoding the Tracking Area (TA) and PLMN ID. The time taken to read and decode the SIB1 would have a significant impact to the duration of the overall E-UTRAN measurement procedure.
On the other side, the whitelist approach would increase the time needed to acquire the (P)SI information (see Section. 5).  

3) Country borders
One possible disadvantage for the blacklist approach is the need to coordinate planning efforts with neighbouring operators at the country border areas. However, the whitelist would also require operator coordination in the event the neighbouring operator uses the same E-UTRAN centre frequency and PCI.
4) Home eNodeBs

It has been agreed by RAN2 that these cells are not broadcast publicly (i.e. in the E-UTRAN NCL) [3]. In order for the mobile to detect the Home eNodeBs, a whitelist containing the allowed cell IDs and HeNB CSG ID will be provided, through a dedicated connection, to the mobile which can then initiate an autonomous cell search. Hence, GERAN macrocell would not need to indicate whitelisted or blacklisted CSG cells.

5) Size of NCL and relevant impacts to (P)BCCH
As shown in [1], in case of the whitelist approach there is an impact of an increased maximum size of NCL on the PSI and SI messages relevant to NCLs, leading to the need to deliver 9 instances of PSI3quater and 10 instances of SI2quater messages.
Even though both PSI3quater and SI2quater allow up to 16 instances to be broadcast, nevertheless that requires sufficient capacity be made available on the (P)BCCH by the operator. In turn that implies impacts to (P)BCCH messages scheduling and mapping, leading to a significant increase in (P)BCCH bandwidth consumption and paging capacity reduction in case BCCH Ext is needed. In the worst case scenario BCCH should be mapped on other timeslots besides TN0, i.e. TN 2, 4, 6. That would reduce traffic capacity as well, increasing blocking rate in the cell, not to mention that it is expected no mobile station on the market has never been tested versus networks with BCCH mapped on multiple timeslots.
Conclusion

Concerns on the effectiveness of the blacklist NCL approach to deal with country border issues and presence of HeNBs within a GERAN macro coverage have been discussed. This paper argues that the issues related to country border cell search and monitoring cannot be addressed by a whitelist or blacklist approach. Moreover, it is understood that no HeNBs are indicated to the UE in the system information.
The benefit of the blacklist approach is the simplification of the operator’s O&M effort and the likelihood of a smaller NCL. The drawback of the whitelist approach is the increase in the number of instances of some (P)SI messages relevant to NCL, leading to potentially serious impacts to the BCCH mapping and scheduling. 
Proposal: the E-UTRAN NCL for GERAN will contain the centre frequencies and forbidden cell IDs, i.e. it will be based on the blacklist approach. This applies to mobiles in all modes of operation.
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� Note: in this context a multi-RAT UE is defined as a UE supporting at least GERAN and E-UTRAN.  
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