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1. Introduction

At the RRM ad-hoc it was discussed on the measurement accuracies in the general section 8 (new section 9) should be expressed to apply in general conditions or only AWGN conditions.

This contribution tries to discuss the different possibilities that exist and also compare it to the current specification of measurements in the GSM specification.

RAN4 is requested to discuss and decide which way is the best to go forward.

2. Current Status

Discussing in which propagation conditions the requirements should be specified, there are additional issues that should not be forgotten. This as the accuracy requirement is connected to a time period and the number of samples that L1 is taking during this time period. Is should also be considered whether the requirement is possible to test or not.

Table 1 tries to summarise some of the issues regarding the measurement accuracies in GSM [05.08] and 3GPP [25.133].

Issue
GSM 05.08
3GPP 25.133
Comment

Number of samples taken on each neighbour
Specified: X samples evenly distributed over the period, where X is depending on the number of carriers.

Can not really be tested.
Not specified: Instead it is stated that the result from L1 shall be the average over the measurement period.

Can only be tested in static propagation conditions.

Note that it is very important that the requirement above applies irrespective of propagation conditions.
The 3GPP requirement seems to be stronger, as it requires the UE to always deliver the average over the measured period. The only option the UE manufacturer has, is to decide the sample rate and sample position fulfilling that requirement. 

Accuracy requirement
The taken samples should be averaged and the result should be within +/-X dB

Tested in AWGN
The result coming from L1 shall be within +/-X dB

Proposals so far, testing in AWGN.
We see no difference in the requirements.



Propagation conditions
Nothing stated. But as the number of samples are stated, the requirements are not applicable in any propagation condition. 
Not decided.


From the above table, looking at the GSM column, the following conclusion can be drawn:

GSM 05.08 does not state any propagation conditions for which the accuracy requirements are valid. This does however not imply that the accuracy requirements are valid for all propagation conditions, as the number of samples the UE should take is specified. On the other hand, it is impossible to test the number of samples the UE is taking and finally the measurement reports are tested in AWGN. 

=> A UE that takes only one sample (do not fulfil the core requirements) might pass an accuracy requirement test. This means that the GSM specifications, trusts the UE manufacturers (it might be that this UE do not pass other tests, but that is another issue). 

3. Possible ways forward

In 25.133 we have so far not stated the number of samples to be taken by the UE. This to allow for implementation freedom in the UE and because it can not be tested. We do state the measurement accuracy, and we state that the measured result shall be the average over the measurement period. The problem is how to state in which conditions these requirements should apply.

There are three possible options. We could state that the measurement accuracies are applicable for:

Fading propagation conditions (for a given channel Case X) – The problem with specifying the requirements in a fading propagation condition is that it will be very difficult to test. In order to know what is the “true” value, the test instrument has to be synchronised to the UE measurement periods, which of course is not feasible. Testing these requirements in AWGN conditions, is neither feasible, as the measurement accuracies are applicable for fading conditions, and it seems likely that the UE will pass rather easy an AWGN test. 

AWGN propagation conditions – Stating that the measurement accuracy requirements are applicable for AWGN would lead to that the measurement accuracies could be set tighter than for the fading propagation case. The risk is however that there will be UEs that are performing bad in some fading conditions. Such a UE would however break the core requirement that the UE is not delivering the average over the measurement period. Measurement functionality could in a limited sense be tested by studying the measurement reporting delay in a fading environment.

We do not state any propagation condition in section 9, but tests are performed in AWGN – This approach would lead to an inconsistent specification, where the core requirements are unclear and not in line with the test part. There will be no design guidline for the UE manufacturer, whether the measurement accuracy requirements should be fulfilled in AWGN or fading propagation conditions.

4. Conclusion

This contribution have tried to summarise the discussion on specifying measurement accuracies in AWGN vs fading propagation conditions. It has also tried to list the possible ways forward.

TSG RAN WG4 is requested to guide the future work, by deciding a proposed way forward.
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