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1. Introduction
In [1], RAN2 sent RAN4 an LS with the following action:
RAN2 kindly asks RAN4 if extending the number of cells reported for SON (report strongest cells for SON) requires any changes to the UE performance requirements specified in RAN4.

2. Discussion

Answering the question from RAN2 seems relatively straightforward. In 36.133 there is the following text

8.1.2.4.7.1                  Identification of a new UTRA FDD cell for SON 

No explicit neighbour list is provided to the UE for identifying a UTRA cell for SON. The UE shall identify and report only the strongest cell when requested by the network for the purpose of SON.
So clearly extending the number of cells reported for SON (report strongest cells for SON) would require changes to the UE performance requirements specified in RAN4.

In [2], there was a corresponding company contribution which proposed that the UE could report all UTRAand CDMA  cells, which are identified during the process of searching the strongest UTRA/CDMA cell, together with the strongest cell for SON, without impacting the UE’s performance
Although not treated in RAN4#57AH, the suggestion at the meeting was that [2] should be discussed by email. This paper is based on the premise that the UE must be aware of other, weaker, cells in order to evaluate which cell is strongest. This premise is not necessarily true and the purpose of this contribution is to indicate that the existing requirement in 36.133 is the outcome of conscious decision in the past in RAN4.
Considering the need to measure multiple cells, to determine the strongest, the UE implementation could (and most likely would) first determine some strongest primary synchronization code timing and after that, it would perform the S-SCH code group search and P-CPICH search from all possible candidates on that strongest cell timing only. From this description it could be seen that the UE doesn’t need to know anything about the identity of other cells in order to report the PSC  of the strongest cell. 

Some of the reasoning of how RAN4 ended up with this kind of requirement is given in [2], which was a  feasibility analysis for inter RAT SON ANR which concludes that they are feasible based on certain constraints, including this requirement to detect the strongest cell. 

In more recent times, RAN4 also came to a quite similar conclusion for interfrequency detected set in release 10, basically that one unlisted detected set cell could be measured with a detection time of 30 seconds, based on the views of several different companies. Although this requirement does not explicitly state that the strongest cell should be the detected set cell reported, typically it is quite likely in a multicell environment that the cell reported will be the strongest cell, at least the strongest cell at the time the detection process occurred.
3. Conclusions

In this contribution, we have reviewed the RAN2 liaison statement in [1]. In terms of answering the action from the LS it appears relatively clear that there would be an impact on RAN4 specifications. We have also reviewed some of the reasons by which RAN4 set the requirement, and indicate that it is not our expectation that the UE would need to identify other, weaker cells for SON purposes in order to determine the strongest cell.
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From the description in section 2, it is clear that the first step in UTRAN ANR is to detect cells without prior knowledge of their scrambling codes. This blind detection of UTRA cells has been discussed extensively by RAN2 and RAN4 and it has the potential to create a risk for legacy cell search implementations, which might have assumed that neighbour cell list is always available. However, we believe that some UTRAN ANR scheme based on blind detection of scrambling codes may be feasible because the needed functionality could be thought of as similar to background PLMN searching, which all UEs must already support.


The important attributes of background PLMN search in UTRAN in this respect are


It is initiated via a timer, the value of the timer comes from the SIM card, but should anyway be infrequent to avoid significant reduction in UE battery life when a UE is not camped on its home PLMN.


Background PLMN search is performed in idle mode, when sufficient time is available for cell search and decoding of system information (PLMN)


It is typically not necessary to find and decode very weak cells for PLMN searches since it may not be a good idea to select to a higher priority PLMN if it can only be found on some very weak cells.


Considering now the needed attributes of UTRAN ANR


It would be initiated by the eNodeB but similarly to background PLMN searching, this should be infrequent to avoid significant reductions in standby time


ANR function is anticipated to be performed in LTE_RRC_Connected state, but with a long DRX cycle (ie the user is inactive from a data transfer point of view). This means that similarly to background PLMN searches, sufficient time should be made available for cell search and decoding of system information. In this sense, the long DRX cycle which is configured can be thought of as a kind of “pseudo-idle mode” from a measurements perspective, but with an RRC connection available for results reporting.


The eNodeB can rely on several UEs in different physical locations making ANR determinations to build its knowledge of UTRA neighbours over time. For this reason, there may be no need to find and decode weak cells. At the same time, if the UE decodes and reports weak cells this may have several disadvantages. Firstly battery life will be reduced, since the UE takes longer to perform the ANR measurements (more cells to decode) Secondly, in the extreme case, there might be detection by some UEs of a very weak cell which should not really be regarded as a true neighbour by the eNodeB. The eNodeB SON algorithms could filter out these cells (eg based on some CPICH measurement threshold), but it might be preferred to reduce power consumption by not measuring them in the first instance. For this reason, we propose that SON ANR of UTRAN cells only reports the single strongest neighbour detected, and the eNodeB relies on several UEs in different physical locations making ANR determinations.


Unlike background PLMN search, it is proposed that the eNodeB already knows the UARFCN(s) of interest, and this is signalled to the UE when SON ANR is initiated on a UTRA carrier. This means that there is no need for scans of a significantly large number of frequencies using eg 200kHz raster and compensates to an extent for the longer time that is needed to decode SIB3 compared to decoding MIB in PLMN search. We believe that this is important in helping to ensure the feasibility of the scheme.


Considering the similarity in certain ways to the attributes of background PLMN search, we believe that a UTRAN SON ANR determination would be feasible given certain constraints as discussed. 








