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1. Introduction

In RAN WG4#34 a set of simulation assumptions was agreed to perform MTCH alignment simulations. Once the required final simulations were performed corresponding performance requirements will be derived. This document discusses whether one also needs demodulation performance requirements for the MTCH in case that measurement occasions are present and it may be used as a first input for a corresponding discussion.

2. Analysis 

In documents [1] and [2] the impact of measurement occasions in Cell-FACH state on MBMS reception and MBMS demodulation was discussed. The corresponding analysis was mainly based on single link solution which corresponds to a scenario where a UE is rather in the centre of the cell and receives the MTCH at a rather high level. As a conclusion it was agreed to avoid measurement occasions larger then 25% of the MTCH TTI and a corresponding LS was send to RAN2. Indicating that in case of larger measurement occasions a Rel-6 UE in an MBMS session may not use the full measurement occasions to perform its measurements as otherwise the demodulation requirements introduced by an appropriate test case in RAN4 may be failed.

An appropriate test case could be a single link test case with an MTCH TTI of 40ms and a defined measurement occasion length via the S-CCPCH of 20ms. The demodulation requirement should be based on the assumption that the UE uses only that fraction of the measurement occasion which corresponds to approximately 25% of the MTCH TTI to perform its measurements and listens to the MTCH the rest of the time. The inter-frequency cell identification requirement on the other hand should then be based on the usable part of the measurement occasion to perform the measurement. This single link test case would be sufficient to ensure a proper functioning of the UE and avoiding to large impact of the measurement occasions on the MTCH demodulation performance requirements.

The question discussed here is mainly whether an additional test or whether it is necessary to define further MTCH demodulation test cases in case of measurement occasions present in MTCH reception.

In a multi link scenario the demodulation performance one will achieve will mainly depend on the synchronisation of the radio links and lie in between the two extreme cases:

a) Perfectly synchronised radio links which is the pessimistic boundary 


In case the UE receives perfectly synchronised MTCH data streams from two different cells the result will be comparable to the above described single link scenario assuming that the summed received power corresponds to the power assumed for the single link. Means measurement occasions larger then 25% of the MTCH TTI will lead to drastically degradations of the link.

Corresponding results were presented in [1].

b) Radio links of the same strength received from two different cells with a timing offset which corresponds to the duration of the measurement occasion.


In this scenario the best demodulation performance requirements are achieved and as it can be seen in the below mentioned graphs the actual achievable demodulation performance depends on the duration of the measurement occasion and measurement occasions of 25% of the MTCH have clear performance benefits.
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The demodulation performance one will see in reality will lie somewhere in between the extreme cases outlined in scenario a and scenario b and it will mainly depend on the synchronisation of the radio links received from different cells.

Thus any multi link MTCH demodulation requirement specified in a UE test case will mainly test the synchronisation of the radio links and not the UE demodulation capabilities. As a consequence it needs to be questioned whether such a test case gives additional information benefits and is not just increasing the required UE testing.

3. Proposal 

Based on the above analysis it is believed that multi-link MTCH demodulation test cases in case of presence of measurement occasions will rather reflect the timing offset of the links than the UE demodulation performance capabilities. However if such a test is deemed necessary for whatever reason one needs to carefully specify the offset of the different radio links and consider this in the simulation assumption, although such a test case can never reflect the picture one will see in real networks, which may lie in between worst and best case and defining multiple test cases is believed to be to many testing at low value add.

As a consequence it is proposed to discuss whether a single link MTCH demodulation test case is not sufficient to test whether UE uses only that fraction of the measurement occasion which corresponds to approximately 25% of the MTCH TTI to perform its measurements and listens to the MTCH the rest of the time. This combined demodulation identification test case could then be referenced by RAN2 as outlined in [3].

RAN4 should discuss the above mentioned proposal. If one agrees on the above mentioned analysis Siemens could provide a first draft of a test case for the next meeting.
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