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On MIB/SIB Reading Trigger
1. Introduction
An open issue regarding inbound mobility to CSG cells in connected mode is around the working assumption nr.8 [1]: 
8. Neither MIB/SIB reading nor Rel-8 measurements for a known CSG cell shall occur if it does not meet (at least) the Rel-8 measurement reporting criteria (threshold) for macro cells of the same RAT (if signalled).

· It is FFS whether a timer can be introduced combining the threshold to trigger the MIB/SIB reading.

A proposal in [2], [3] suggests indeed that such timer be defined however no agreement could be reached yet.

This contribution discusses this issue and proposes a way forward.

2. Timer-triggered MIB/SIB Reading

The timer-triggered MIB/SIB reading is illustrated on Figure 1 below (taken from [2]). Note that this figure also includes other aspects which have not been endorsed.
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Figure 1: Timer-triggered MIB/SIB reading
The motivations for this timer are provided in [2] and [3] as follows: 

“[…] in normal case each CSG cell has a small coverage area. If it moves with high speed, MS will pass a group of CSG cells and stay in each CSG cell for a relatively short time. For this case, when it finds a CSG cell with good signal quality in an instant and then decides to read MIB/SIB, duo to the small coverage of the CSG cell and its moving with high speed MS may be in an area where the signal is very weak. In such area MS needs more receptions of MIB/SIB to decode successfully. Considering the typical scenario where MS needs to be handed over to a CSG cell, MS should move with low speed or be stationary when it decides to read MIB/SIB. In order to avoid MS reading MIB/SIB when moving with high speed, only if the signal quality of a CSG cell is good, i.e. above a threshold, and for a period MS starts to read MIB/SIB. Thus, a timer should be introduced and combined with a threshold to help MS to make decision about whether reading MIB/SIB is needed. For some scenarios, e.g. where handover to CSG is urgent, this timer can be set to zero, i.e. MS does not need to consider this timer when it decides to start reading MIB/SIB.”

“Because the measurement report on the CSG cells must include the cell ID and routing information, which will take much bit space. For reporting the measurement value of the CSG cells, it will reduce the chance of reporting the measurement value of the macro cells, so it should avoid to send multiple measurement reports to the network, and the network does not need to wait to collect a number of reports to confirm the stability of the signal. It is very helpful that the network can determine a good CSG cell based on a single report. Due to this reason, the network may hand over the MS to a CSG cell based on only one measurement report on CSG cells. In order to the CSG cell reported can be considered the valid target cell, So only the radio signal of the CSG cell is thought to be stable, i.e. the radio signal is above the threshold for a certain duration, MIB/SIB reading and measurement report should be allowed to be performed.

In order to be flexible and can be in charge of the network, the value of the timer should be configurable. For instance, in the scenario that the CSG cell deployments are quite sparse, the timer may be configured with a low value, in the scenario that the CSG cell deployments are quite dense, the timer may be configured with a comparably high value.”

3. Discussion

As can be seen the primary motivation for proposing a timer is the relation between the CSG cell coverage area (above threshold) and the trajectory and speed of the mobile station, as illustrated on Figure 2. 
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Figure 2: Timer-triggered MIB/SIB reading examples

[3] further argues that the value of the timer should increase as the density of CSG cells increases and thus this timer should be configurable by the network. This assumes, as illustrated on Figure 3, that the macro GSM cell’s BSS has (or gets) not only an accurate up-to-date knowledge of the CSG cell deployment map under its coverage, but also that it has the capability to track the movement of the mobile station and adapt the timer according to the position of the mobile on this map – the sourcing companies believe this is highly unrealistic. Not only that, but it should also be remembered that it is the signal of individual CSG cells that is measured by the mobile station, and it is only when a CSG cell is assessed by the mobile station to be the best cell on a frequency that MIB/SIB reading could occur (in connected mode).
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Figure 3. Network-configurable timer
The requirements in 45.008 specify the following:

Autonomous reselection
For reference and comparison purposes, when neighbouring cell measurement reporting is not used and mobility is under control of the mobile station, a fixed or adjustable time hysteresis is enforced to the mobile station to ensure the reliability of the reselection decision in terminals, a task otherwise taken care of by the network when mobility is under its control. The priority reselection algorithm relies on Treselection (ranging from 5s to 20s in steps of 5s) during which the (averaged) measured quantity of a given cell ought to be above a given “threshold” for that cell to be reselected (additional conditions also apply). The cell ranking algorithm uses a fixed 5s hysteresis during which one (UTRA TDD) or more (UTRA FDD) criteria must be met to trigger cell reselection. 

Network-controlled mobility
In dedicated mode and dual transfer mode, measurement results taken by the mobile station are averaged over one SACCH multiframe (reporting period) while measurements made during previous periods are always discarded. 

In packet idle mode and packet transfer mode, when neighbouring cells measurement reporting is used, the parameters NC_REPORTING_PERIOD_I (packet idle mode) and NC_REPORTING_PERIOD_T (packet transfer mode) control the periods at which the mobile station shall report measurements. Similar to the CS case, measurements are averaged over one reporting period while measurements made during previous periods are always discarded. NC_REPORTING_PERIOD_I and NC_REPORTING_PERIOD_T parameters range from 480ms (same as one SACCH period) to 61.44s (in steps of 480ms).

The network collects and processes reports received from the mobile station over multiple reporting periods in order to increase the reliability of a subsequent handover or cell change order decision. With the current criterion to provide a measurement report for a CSG cell only if the cell appears as the best cell on a frequency (over the reporting period), a high barrier is already in place to prevent useless (MIB/SIB reading and) reporting, while allowing the network to use the same algorithm as the one already in use, based on measurements all obtained at fixed intervals. An additional timer would not only prevent the network obtaining these measurements for CSG cells, it would also impact the algorithm(s) it uses for handover and cell change decisions but also other NC-related tasks. Handover and cell change order decisions are the network’s sole responsibility, and to this end pre-processing of measurement results by the mobile station other than on a reporting period granularity must be avoided.
From a mobile station perspective, the introduction of an additional timer to trigger MIB/SIB reading when mobility is under control of the network is not seen of any use given the above requirements apply to CSG cells and MIB/SIB reading is left to the discretion of MS implementations. It is not expected this additional timer would contribute to reducing the occurrences of MIB/SIB reading. On the other hand it would introduce additional complexity in terminals to handle a time hysteresis requiring to measure a CSG cell signal level/quality when it is not currently required, which could also affect the monitoring of other cells as it is assumed the value of this timer would exceed the reporting period. 
The issue thus seems not about modifying the measurement reporting requirements for CSG cells and introducing a timer to prevent MIB/SIB reading (and reporting), but in fact whether it makes sense at all to allow network-controlled inbound mobility to CSG cells in connected mode thus further supporting the need to indicate by dedicated signaling whether inbound mobility to CSG cells in connected mode is used or not.
4. Conclusion

This contribution discusses whether there is a need, for inbound mobility to CSG cells in connected mode, to combine a threshold with a timer to trigger MIB/SIB reading. No need could be seen for this timer given existing requirements already take into account the need for suitable signal strength over a given time period and the negative impact this timer would induce on both networks and mobile stations. Importantly as well, it has not been demonstrated that this timer could yield any benefit. 
Therefore it is proposed to update the working assumption nr.8 as follows:

8. Neither MIB/SIB reading nor Rel-8 measurements for a known CSG cell shall occur if it does not meet (at least) the Rel-8 measurement reporting criteria (threshold) for macro cells of the same RAT (if signalled).

· It is FFS whether aNo timer canwill be introduced combining the threshold to trigger the MIB/SIB reading.
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