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Measurement Reporting limits for CSG cells

1. Introduction
Detection of CSG cells is specified to be according to autonomous, implementation-specific algorithms. In Release 9, measurement reporting criteria have been introduced, which specify minimum requirements which must be met (see 45.008, sub-clause 7.4 and 44.018 sub-clause 3.4.1.2.1.7b): 

- MS must be a member of the CSG (i.e. have the CSG ID in its whitelist)

- Cell must be the strongest of any on its frequency

- CPICH Ec/No or CPICH RSCP is above signalled threshold

- MS has received [E-]UTRAN CSG Cells Reporting Description IE from the network in the SI2quater or MEASUREMENT INFORMATION message

These are the only requirements for reporting of CSG cells, noting that 45.008/8.4.9 makes it explicit that the existing reporting rules in 8.4.7, 8.4.8 do not apply to CSG cells. It is similarly clear that sub-clause 7.3 of 45.008 does not apply to CSG cells (this sub-clause requires cell/frequencies to be listed in a NCL).
In UMTS/E-UTRAN networks, the network has much finer control over the reporting of CSG measurements; in addition, there is more capacity for measurement reports in those RATs than in GERAN. Therefore, the problems highlighted in this paper are specific to GERAN.
2. Problem
Broadly speaking, the problem can be characterized as:

- inclusion of the routing parameters takes up a lot of space in measurement report messages and significantly reduces the number of cells that can be reported (only 1 CSG cell can be reported in any given measurement report and no additional non-GSM cells can be reported at the same time).
- the number of measurement reports required for the network to trigger a handover attempt is not known by the MS.

Some of the consequences of excessive reporting of a CSG cell are:

i) handover to that CSG cell may be not possible (cell overloaded, target cell does not support inbound handover for this device, problem in the CN, etc.), in which case all such reports are wasted;

ii) handover to any 3G or E-UTRAN macro cell is prevented (since no non-GSM cells can be reported);

iii) handover to an alternative CSG cell is not possible (noting that multiple CSG cells may meet the criteria for measurement reporting simultaneously);

iv) degraded handover performance to GSM cells (strongest cell may not be able to accept inbound handover).

However, a major risk of too few reports of a CSG cell is that the (implementation-specific) handover criteria in use at the BSS are not met, rendering previous reports wasted. It is understood that it is unlikely that a BSS would trigger a handover to a CSG cell after receiving only a single measurement report. However, it is not clear how the MS should report CSG cells so that it both:


- minimizes measurement reports of a given CSG cell and
- sends sufficient reports (both in terms of quantity and frequency) of a CSG cell to trigger a handover.
3. Solution

Some guidance to the MS as to how many reports it may send for a given CSG cell, and for CSG cells in general, should be provided.
Proposal 1: Because some of the effects of excessive measurement reporting may impact system performance it is considered essential that some upper bound be placed on the overall reporting rate of CSGs cells (e.g. in terms of maximum CSG cells reported per minute).
Proposal 2a: In order to ensure that a mobile, for which the CSG reporting criteria are continually met for a cell will be handed over (if possible), a number ("N_reports_min") of reports should be specified such that in the above situation the mobile reports at least N_reports_min for the same cell.

Proposal 2b: In order to ensure that a mobile, for which the CSG reporting criteria are continually met for a cell does not continue to report a CSG cell after the point at which the network would have initiated a handover but has not (or has, but did not succeed), a number ("N_reports_max") of reports should be specified such that in the above situation the mobile reports no more than N_reports_max for the same cell.

These parameters should preferably be agreed by operators and network vendors and incorporated in the specifications. However, it could be possible to specify some small number of possible combinations: which one applies could be broadcast as part of the measurement parameters.

It should further be considered whether, when sending such a sequence of reports, it is really necessary to include routing parameters in every single report, if it is possible to avoid ambiguity (e.g. by specifying that reports for different cells shall not be interleaved, or by using some shorter identifier in some measurement reports, rather than the complete routing parameters).

