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Introduction

The requirement for an automated configuration of the physical cell identity is captured in [1] and [2] was providing a possible approach to the case. Furhter in RAN3 #59bis in Shenzhen documents [3] and [4] discussed the problematics of the Automated Configuration of Physical Cell Identity.
This documents briefly recaps the alternatives listed in [3] and outlines a proposal based on discussions that took place in RAN3 #59bis related to the documents [3, 4].
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Recap of the alternatives
Document [3] outlined the following alternatives:
Alt’1: Randomized Physical ID selection

The name of the alternative is quite self-explanatory, the eNB randomly picks a Phy_ID fort he cell.
Alt’2: Physical ID Selection after radio environment scanning

In this alternative the eNB first scans ist environment in order not to pick a Phy_ID that can hear itself and picks a random Phy_ID from the set of IDs not containing any of the Phy_IDs it managed to detect. This leads to a reduced probability of Phy_ID collision when comparing to alternative 1. 
Alt’3: Physical ID Selection after the use of a temporary identifier
This alternative relies on the use of a temporary Physical Identifier for a configuration phase during which the eNB identifies intra-frequency neighbour cells with the help of UE measurements and thus avoids a collision in the selection of the Physical ID for its own cell.

Alt’4: Physical ID assignment by means of a central function “GeoLoc”

This alternative relies on a central function that stores information about eNBs, their approximate location, their supported cells and the cell configurations, such as the physical IDs.

Assuming that the geo-location of the eNodeB is available it is possible in a centralized entity, relying on simple distance calculations, to automatically provide collision and confusion free physical ID assignment to the cells of a eNB
Alt’5: Physical ID assignment by means of network rollout planning

In traditional network rollout and configuration methods, the Physical ID is properly configured by an automatic network planning tool avoiding any collision or confusion in the Physical ID assignments.
3

Discussion

3.1
Collision-free Physical ID selection requirement

In order to perform collision-free selection of the physical ID (two cells neighbouring each other do not have the same Physical ID) some information of the neighbours is required

Alternative 1 simply does not have this and if a collision occurs in a random selection detecting that this has happened may be difficult.

Alternative 2 reduces the probability of collision when comparing to alternative 1, but as the scanning receiver is in the eNB the scanning is by far not a fool-proof mechanism to detect all the neighbouring cells.

Alternatives 3, 4 and 5 automatically provide a collision free Physical ID selection, but in order for Alternative 3 to achieve this, an initial temporary Physical ID usage may be needed.

3.2
Confusion-free Physical ID selection requirement
In order to perform confusion-free selection of the physical ID (a cell does not have two neighbouring cells with the same Physical ID), information on the neighbours of the neighbours is needed.
In order for alternatives 1, 2 or 3 to fulfil the confusion free requirement this information would be needed in the eNB either via X2 or Itf-N interface. Alternatives 4 and 5 fulfill the requirement automatically
3.3 
O&M Support
It is expected that the selected solution(s) are properly supported by O&M (i.e. it is possible to configure the considered mechanism and monitor the results of their handling at EMS or/and NMS level). This applies to the first three proposals, as the fourth requires O&M support anyway and the fifth in addition relies on Radio Planning on top of the O&M system.
Thinking in these lines of the involvement of a central entity, it seems reasonable that also in support of alternatives 2 and 3, the central function directly evaluates the most appropriate Physical ID to be selected for the new cells: if the (new) eNB is not capable to provide an accurate geolocation for the new cell, the initial NR obtained by applying either alternative 2 or alternative 3 can eventually be used by a NMS function to grossly evaluate the eNB location and select the Physical ID to be collision and confusion free. This method provides a better selection of the Physical ID, since the NMS function can eventually take into account additional network topology information, which the eNB can’t when using just the NR of the neighbouring cells, and thus avoid a potential collision or confusion in the physical ID selection.

In other words, if sucn an NMS function, let’s call it GeoLoc, is assumed, then alternatives 2 and 3 can also be seen as methods to obtain an initial NR, which is used in the eNB directory service to evaluate a coarse geolocation of the new cell and select the Physical ID in an optimized way. This would then take away, for a given (new) cell, the requirement of obtaining NR(s) related to neighbouring cells.
4

Conclusion and Proposal

In the spirit of [3] and [4] and the short recap in this document it is proposed that:
· An eNB is allowed to autonomously pick Physical IDs for its cells in whatever means it has at its disposal (e.g for initial Physical ID assignment)

· An NMS fuction GeoLoc is in final command of each cell’s Physical ID

· Information exchange between an eNB and the Geoloc takes place over Itf-N, where

· The eNB can inform the Geoloc of the Physical ID it has selected

· The eNB can inform the Geoloc of geographical locations of the cells
· The Geoloc can configure the cells of an eNB with Physical IDs

· The Geoloc can inform the eNB of the geographical locations of its cells

· The above in addition to normal Neighbour Relation information exchange defined for NR management purposes

If the approach can be agreed by RAN3 a corresponding use case to TR36.902 would ne needed and SA5 would need to be liaised for them finalise the work. NSN volunteers to draft the two documents.
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