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Discussion and Decision

1. Introduction
In RAN4 2010AH#01 meeting, an LS from RAN2 [1] requested the study for the impacts on normal macro cell measurements in case of CSG cells/hybrid cells are additionally configured was discussed e.g. in [2].  In this document, we provide some of our consideration on the impacts to normal macro cell measurements to assist with the response to the RAN2 LS. 
2. Discussion

We believe that the issue raised in [1] are not dissimilar to the discussion which took place in RAN4 during the definition of macro mobility performance requirements, when gap sharing and the possible prioritisation of carriers were considered. The conclusion of the discussion was that the UE would not prioritise any particular frequency layer, and RAN4 requirements would be based on the assumption of an equal prioritisation of frequencies (i.e. scaled by the total number of frequencies considered). 
First, we agree with the view of RAN2 and also expressed in [2] that there would be an impact in macro mobility if CSG measurements were enabled. Since the UE will need to perform gap sharing also to measure the CSG layer (and as noted by the LS itself, RAN2 LTE CSG measurement procedures (ASN.1 and procedural texts) are designed in such a way that UE cannot distinguish whether it is configured to identify and measure cells from a frequency which has only macro cells, only CSG/hybrid cells or both macro and CSG/hybrid cells. Thus it would seem clear that configuring CSG measurements would have an impact on other ongoing measurements, considering that the gaps may need to be shared to an additional carrier.
Considering one scenario discussed in [1], namely the activation of gaps to measure both a CSG layer and simultaneously macro frequency layers, it seems that the UE could have no knowledge of the reason for activation of macro measurements. For example, macro measurements may be initiated when the UE reaches the edge of coverage of the current serving frequency, or for load balancing purposes. Without such knowledge, we believe that there is no basis upon which the UE could be expected to decide on whether the macro measurements were more or less critical than CSG layer measurements. For example, on the edge of coverage it may be more critical to measure other macro frequencies to avoid a dropped call. In the load balancing case, it could be argued that the CSG cell search is higher priority, due to the possibility to offload traffic from the overloaded macro frequency, although this may depend on the severity of the overload condition and the urgency of performing a handover

As it would appear that the UE is unable to perform any sensible prioritisation in this case, it also appears that there would be no benefit to indicating to the UE which layer is the CSG layer; it is not clear what the UE would beneficially be able to do with this information. We note from [1] that there are a number of tools mentioned by which the network can handle the situation, and our view is that it would be beneficial to use such tools, so that the network entity performs prioritisation for CSG cells, consistently with and in addition to any prioritisations which it may also need to perform for different macro layers.
Regarding the other scenario discussed in [1] which is a mixed CSG and macro cell layer we agree with RAN2 assumption that it would not have severe impact to normal macro cell mobility to cells on same layer. The main impact would appear to be the total number of cells which can be monitored on the layer. For intrafrequency layers it is defined that 8 identified cells can be monitored, so we do not anticipate a major impact to macro mobility.
3. Draft response

Based on this discussion, the following text is proposed as a draft response to RAN2.
RAN4 would like to thank RAN2 for the liaison statement on CSG mobility performance. RAN4 has considered the issues raised and has the following comments

For the following scenario:
· UE is camped on macro layer configured to measure another macro layer

· UE indicates proximity of CSG cell and NW configures UE to measure carrier of that CSG cell which is different from the carrier of the other macro layer. 

RAN4 performance requirements are based on the assumption that the UE shares measurement gaps equally between all carriers for which measurements are configured. This means that both interfrequency cell identification and interfrequency measurement periods are scaled by the total number of carriers configured according to the scaling factor Nfreq, defined in 36.133 section 8.1.2.1.1, Measuring of Multiple Layers using Gaps:
In this respect a CSG layer is no different to any other layer which the UE is configured to measure and hence configuration of a CSG layer will increase the scaling factor by 1, which has a clear impact to the measurement performance of other layers. This is a consequence of the additional measurement activity which has to be performed.
For this scenario, it seems that the UE could have no knowledge of the reason for activation of macro measurements. For example, macro measurements may be initiated when the UE reaches the edge of coverage of the current serving frequency, or for load balancing purposes. Without such knowledge, we believe that there is no basis upon which the UE could be expected to decide on whether the macro measurements were more critical.

As the UE is unable to perform any sensible prioritisation in this case, it also appears that there would be no benefit to indicating to the UE which layer is the CSG layer; it is not clear what the UE would beneficially be able to do with this information. We note that RAN2 has already identified a number of tools by which the network can handle the situation, and our view is that it would be beneficial to use such tools, so that the network entity performs prioritisation for CSG cells, consistently with and in addition to any prioritisations which it may also need to perform for different macro layers.

Regarding the other scenario discussed in [1] which is a mixed CSG and macro cell layer we agree with RAN2 assumption that it would not have severe impact to normal macro cell mobility to cells on same layer. The main impact would appear to be the total number of cells which can be monitored on the layer. For intrafrequency layers it is defined that 8 identified cells can be monitored, so we do not anticipate a major impact to macro mobility.

4. Conclusions

Based on discussion in section 2 we propose a draft response to RAN2 in section 3, and welcome feedback on this proposal
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The effective total number of frequencies excluding the serving frequency being monitored using gaps is Nfreq, which is defined as:


Nfreq = Nfreq, E-UTRA + Nfreq, UTRA + Mgsm + Nfreq, cdma2000 + Nfreq, HRPD


where 


Nfreq, E-UTRA is the number of E-UTRA carriers being monitored (FDD and TDD)


Nfreq, UTRA is the number of UTRA carriers being monitored (FDD and TDD)


MGSM is an integer which is a function of the number of GSM carriers on which measurements are being performed. MGSM is equal to 0 if no GSM carrier is being monitored. For a MGRP of 40 ms, MGSM is equal to 1 if cells on up to 32 GSM carriers are being measured. For a MGRP of 80 ms, MGSM is equal to [ceil(Ncarriers,GSM /20)] where Ncarriers,GSM is the number of GSM carriers on which cells are being measured.


Nfreq, cdma2000 is the number of cdma2000 carriers being monitored


Nfreq, HRPD is the number of HRPD carriers being monitored








