3GPP TSG GERAN 50





Tdoc 
GP-110638
Dallas, TX, USA






Agenda item 7.1.5.1.5
16-20 May 2011
Source: Research In Motion UK Ltd.


Measurement reporting of CSG cells in Rel-9 with PS HO supported
1. Introduction
This paper is largely based on an earlier contribution [1] and addresses Rel-9 functionality for connected mode mobility towards CSG cells and in particular the current working assumptions in GERAN and their comparison with the approach taken in RAN2.
This paper is related to ongoing discussions on the need to limit the rate at which a mobile station is permitted to transmit reports for CSG cells, when the reports include routing parameters (see [2]).

2. Discussion at GERAN#45
As at GERAN#45 (March 2010) discussions regarding the possible alignment between the GERAN approach and the UTRAN/E-UTRAN approach were based on the following procedure.  (The figure applies to packet transfer/packet idle mode, however the steps are essentially the same for the reporting of UMTS CSG cells in dedicated mode.)
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Figure 1
It is important to note that, although there are no performance requirements in respect of step 3 above, it is currently stated that once step 3 is complete and various criteria are met, then step 4 shall occur "with highest priority", when in dedicated mode:

45.008 v.9.6.0 sub-clause 8.4.9: "... If the criteria for reporting of CSG cells are met (see subclause 7.4 and 10.1a), the MS shall report with the highest reporting priority CSG cells whose CSG ID is in the MS’s CSG Whitelist."
The above approach is markedly different to the RAN2 approach, which is (approximately):


[image: image2.emf]MS

RNC/

eNB

2. PROXIMITY INDICATOR

8. MR / PCCN (CSG, routing 

parameters)

1. HO to CSG supported

9. BSS initiates HO 

preparation

7. MS acquires MIB/SIB

10. HO CMD

6. MIB/SIB acquisition order 

(identified cell)

3. Measurement config

5. MR / PCCN (CSG, measured 

signal strength)

4. MS autonomously 

detects and measures 

CSG cell


Figure 2
[1] provides a more comprehensive comparison of the two mechanisms, and in [1] it was proposed that 

"where PS Handover is supported, a MS be permitted or required to report CSG cells within the existing measurement reports, without having previously acquired MIB/SIB for those cells [i.e. without including routing parameters in measurement reports], and that the network could respond by requesting/requiring MIB/SIB acquisition and (if accessible to the MS) reporting."

It was pointed out in [1] that:


"An MS implementation can take into account internally-known parameters (e.g. expected uplink traffic load, QoS of current applications, fingerprinting) so that it can avoid MIB/SIB reading in some appropriate scenarios. However, this does not avoid the following: the fact that the appropriate criteria are met and the MS has determined that handover is desired is no guarantee that it will (or can) be carried out."

However, there was no support for such alignment, in particular from several network vendors – concerns were raised regarding the complexity of added signalling and delay, and it was also commented that i) the MS should expect that a handover would occur (with very high probability) and that ii) the MS did not need direction from the BSS on when to start/stop measurements for a CSG cell.

As a result, the approach as shown in Figure 1 has been standardized, and there has been no attempt to re-open the discussion since GERAN#45
.
As such, there remains the risk that a mobile station, having detected measured a CSG cell (i.e. performed step 3 in Figure 1) is mandated to continue reporting the cell, even though no handover is occurring (or will occur).

In addition, due to the amount of information needed to convey routing parameters for a CSG cell, the capacity of a measurement report may be reduced from 6 cells to only one or two other (non-CSG) cells. As a result, the possibility and effectiveness of handover to other cells may be significantly reduced due to the lack of measurement reports.

3. Possible ways forward
There appears to be three ways forward:


1. Re-open the discussion triggered by [1], to consider the possibility of direct network control over the CSG measurement and reporting process.


2. Permit purely implementation-specific behaviour, with regards reporting of previously detected CSG cells.


3. Specify desired behaviour in the standards, avoiding the need for any additional signalling.

Considering also that the possibility to modify the principles of handover to CSG cells was discussed but not agreed in March 2010, it seems hard to justify the major functional modifications and signalling changes that would be required for option 1. Indeed, at GERAN#49 it was agreed that the functional enhancement to allow network-controlled mobility in NC2, without PS Handover support, could not be justified for inclusion in Release 9. 

Option 2 obviously has very little impact on the specifications, but this will lead to non-deterministic behaviour by the mobile station which may make interpreting measurement results by the network more difficult (e.g. has a mobile station stopped sending measurement reports because the reporting criteria are no longer met, or because it has opted not to?).
Option 3 provides a balance that does not impact any signalling
 while ensuring that the mobile station's reporting behaviour is deterministic.

4. Conclusion and proposal

It is considered that the current approach, whereby CSG cells must be reported with highest priority does not sufficiently avoid the risk that the signalled (downlink, radio) criteria for handover are met, the MS determines that a handover is desirable, yet a handover will not (or cannot) take place.

Similarly, the current specification limits the ability of the MS to concurrently report non-CSG cells, due to the size of a single CSG cell report.
Therefore it is proposed to agree a solution similar to that provided in the attached CR, which limits the rate at which CSG cells can be reported.
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� Notwithstanding ongoing efforts to permit reporting of CSG cells (and hence network-controlled mobility) by mobile stations in NC2 mode where PS Handover is not supported.  However, here there has clearly been a mandate to keep any solution simple.


� Although a signalling solution could be specified, it is not clear that the resulting flexibility would justify the impact
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