Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 Meeting #69
R4-136825 
San Francisco, USA, 11 - 15 November, 2013

Source: 
Nokia Corporation, NSN
Title: 




SCell CQI reporting
Agenda Item: 
5.2.3
Document for:
Discussion
1 Introduction
In last RAN4 meeting there was discussion on CQI reporting for SCell [1 – 3]. Specifically it was discussed what the UE should report as CQI in the case the UE needs to report CQI before the UE has been able to perform CQI related measurements on the SCell.
2 Discussion
When network activates an SCell this may be be followed by an activation delay on the UE side. This activation delay depends on the activation conditions and we have following agreements from earlier concerning activation delay times:

1) N+24; when activation command is received during the period equal to max([5] measCycleSCell, [5] DRX cycles) provided that the UE has sent a valid measurement report for the SCell being activated and the SCell being activated remains detectable. 

2) N+34; when activation command outside the above mentioned period and provided that the SCell can be successfully detected on the first attempt.
3) Not defined; other cases not covered by above.

Assuming UE receives the activation command in subframe ‘N’.

Open issue discussed and addressed in [1] is how the UE shall behave if it has to send a CQI report for an SCell for which is has received activation command but which the UE has not yet activated.
This case can e.g. happen in case a CQI report for the SCell has to be transmitted before the UE has managed to perform the necessary CQI related measurements on the SCell due to activation delay. If e.g. the UE receives the activation command in N and is requested (either by periodic or triggered CQI report) to report CQI earlier than the requirements above. Examples of different activation delays and CQI reporting occasions are illustrated in Figure 1.
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Figure 1: Illustration of different SCell activation delays and CQI reportings

In order to ensure common UE behavior in this situation it was proposed that the UE shall send a CQI report with CQI index = 0.

Using the illustration in figure 1 we can look at the different options that are possible when discussing SCell activation delays and CQI reporting – of course depending on the configurations. Assuming UE receives activation command at ‘N’ and same UE can have different activations delays (A1 – A3 in the figure) depending on the conditions:

1) A UE1 may be able to activate immediately and thereby even the content of CQI report 1 (CQI1) will be based on measured result and thereby useful for network. In this case all CQI reports will be based on actual measurements.

2) A UE2 may have activation time A1 that means content of CQI report CQI1 will not be based in actual measurements. We propose that in this case CQI1 report should report CQI index = 0 in order to have common UE behavior, while rest of the reports will be based on actual measurements.

3) UE3 may have different condition and thereby not being able to actvate the SCell before A2 leading to that CQI1 and CQI2 reports cannot be based on actual measurements – these reports should therefore report index = 0. Rest – CQI3 and CQI4 - will be based on actual mesurements.

4) A UE4 that is not capable of activating the SCell (e.g. case #3) will not be able to perform the necessary measurement e.g. before A3 and therefore all CQI reports would need to index = 0 reports.

This proposal does not propose any changes to existing CQI reporting when the SCell has been activated. When the SCell has been activated the existing CQI reporting requirements apply. And the UE will send CQI reports based on actual measurements.
Looking at the activation requirements above it is seen that for case #3 there is no activation delay requirement for the UE for the case when #1 and #2 are not fulfilled. Additionally it can be seen that for case #2 the requirements only applies if the cell is detectable on the first attempt. And this may not always be the case in real deployments. Finally it should be recognized that CQI index = 0 is also a valid and possible report for a cell especially if under bad radio conditions. This means that even though the SCell is activated e.g. at A2 and the CQI3 report is based on actual measurements, it can still lead to a CQI index = 0 report.
Therefore, we do not find it feasible to introduce new CQI reporting rules related to when SCell activation happens.We propose to let the existing rules apply and UE shall report CQI as measured.
CR [4] reflects the proposal concerning SCell CQI reporting requirement for a UE prior to having activated the SCell. Shadow CR’s for Rel-11 and Rel-12 are also provided.
3 Conclusions 
In this paper we discuss the topic of CQI reporting for SCell. Specifically it is discussed what the UE should report as CQI in the case the UE needs to report CQI for an SCell prior to the UE has been able to perform CQI related measurements on the SCell.

It proposed that the UE in case shall send a CQI report with CQI index = 0. CR [4] captures the proposed change to Rel-10 specification and CR’s are for Rel-11 and Rel-12 specifications are provided as well.
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