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Introduction

RAN WG3 has provided a LS to RAN2 [2] proposing a method for handling automatic neighbour relation (ANR)proposing a method for handling automatic neighbour relation (ANR) that relies on the capability of the UE to report, on eNB’s demand, a Global-CID of a neighbouring cell. In this contribution we analyze this and possible implications to RAN2 procedures,
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Implications of RAN WG3 Proposed method
In the RAN WG3 discussions the following method was seen as possible way forward for defining ANR [1]:

The eNodeB serving cell A has an ANR function. As a part of the normal call procedure, the eNodeB instructs each UEs to perform measurements on neighbor cells. The eNodeB may use different policies for instructing the UE to do measurements, and when to report them to the eNodeB.

1. The UE sends a measurement report regarding cell B. This report contains Cell B’s Phy-CID, but not its Global-CID.

When the eNodeB receives a UE measurement reports containing Phy-CID that is not in the Neighbor Relation List for that cell, the following sequence may be used.

2. The eNodeB instructs the UE, using the newly discovered Phy-CID as parameter, to read the Global-CID of the related neighbor cell. To do so, the eNodeB may need to schedule a gap sufficiently large to allow the UE to read the Global-CID in the neighbor cell, as the UE need to decode the new cell’s broadcast of its Global-CID. It is FFS how this requirement should be formulated.

3. When the UE has found out the new cell’s Global-CID, the UE reports the detected Global-CID to the serving cell eNodeB.

4. The eNodeB decides to add this neighbor relation, and can use Phy-CID and Global-CID to:

a. Lookup a transport layer address to the new eNodeB (FFS if this needs to be standardized by 3GPP).

b. If needed, setup a new X2 interface towards this eNodeB. The setup of the X2 interface is described in section 22.3.2.

c. Update its Neighbor Relation List.

RAN WGs have put significant effort in ensuring good handover performance for E-UTRA system. The RAN3 proposal for UE support in the automatic neighbor relation functions in the network seems to assume that decoding of Global-CID from a neighbour cell would be done as part of normal UE mobility support in active mode. However, it is not clear from the RAN3 LS or the RAN3 CR whether the intention is to utilise these ARN operations during handover preparation and execution or whether the intention is to support neighbour list updates during less critical time instances than handover. From the documents RAN3 has provided it is also not clear whether RAN3 has considered other options for updating automatic neighbour relations when less severe performance degradations would be caused to normal mobility support. 

We have tried here briefly analyse the implications of the proposed RAN3 ARN method to the RAN2 specifications. When considering impacts to RAN2 at least following should be taken into account:

Measurement reporting
Currently RAN2 has not defined id of the cell to be reported in the MEASUREMENT REPORT, but as it is possible that there is not cell specific information in the neighbour cell list it is probable that PHY CID (derived from synchronization sequences channels) is required to be reported. In the RAN WG3 proposed solution UE should also be able to report some other identity i.e. Global-CID. This would require a special measurement reporting format to be defined in RAN WG2.

Reading of Global CID
Currently not a single procedure defined in RAN2 requires reading of Global CID from neighbouring cells, thus this would mean a new procedure for the UE in order to support reporting of Global-CID. Especially problematic is the fact that Global CID is not derived from synchronization channels as PHY CID is. As the Global CID is provided in the D-BCH it would mean that rather complex gap provision mechanism should be implemented and provided by RAN2. The length and repetition would also be dependent on how weak cells the UE would need to try to decode and how quickly successful result is achieved. Similar investigations of similar decoding problems in reading cell reselection parameters from neighbour cells were already done in RAN2 and RAN4 with the conclusions that all cell reselection parameters should be provided by the serving cell. 
Request for reading Global-CID

Currently there is no mechanism designed so that NW can request UE to read Global CID. RAN2 would need to defined such a feature.
Possible impacts to HO performance
As already discussed earlier it should also be considered that whenever NW requests UE to report Global-CID of a cell UE could require rather long gaps in order to read the parameter. During this time UE would not be able to perform normal neighbour cell measurements and thus could severely affect possible HO performance as the reading of Global CID has to happen at the edge of cell because target cell BCCH coverage will not reach far beyond source cell edge. Good handover performance is essential for cellular systems and therefore, we would like to understand whether these ARN functions could be obtained with less significant impacts on normal active mode mobility. One alternative proposal for ANR functions is presented in [3]. 
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Conclusions
In this contribution we have tried to analyse the RAN2 implications of the RAN3 proposal in [RAN3 LS]. We would propose to study some alternative methods in RAN2/3. And therefore we see that it would good to analyze implications to RAN2 of all methods  before capturing them to the RAN2 TS, especially as RAN2 is still lacking TS descriptions e.g. for UE procedures in normal HO and cell reselections
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