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Introduction
In RAN2 #70-bis, RAN2 sent LS (R2-104181) in order to ask RAN4 to provide the following questions [1]:
· Question 1

· How often does RAN4 expect UEs to perform RRM measurements on deactivated SCells?

· Question 2

· If glitches are allowed, what is the expected size of the glitch (e.g. 1ms)?

· Question 3
· Can (and how significant) UE battery consumption savings be obtained from allowing a UE to retune the RF bandwidth of a RF component according to the activation/deactivation status of the configured SCells? The interest is to know the gains purely from RF bandwidth retuning (i.e. separately from other aspects such as baseband processing). 
This contribution discusses LS response to the RAN2 LS.  
2
Discussion
Answer to Question 1

As shown in Figure 1 (which corresponds to Fig. 3(b) in [2]), mobility performance would be degraded as the measurement period would increase. In case the measurement period is larger than 800 ms, 5%-ile SINR would be worse than -5 dB, which corresponds to the lower limit of the required SINR level. Therefore, it is felt that the measurement rate for SCell should be smaller than 800 ms. 
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Figure 1
It is also noted that the measurement period is 480 ms for Release 8/ 9 inter-frequency measurements, as specified in TS 36.133. If the measurement period for de-activated SCell would be larger than 480 ms, the mobility performance for configured-but-deactivated SCell would be worse than that for non-configured cells/ carriers, which are done with RRC configured measurement gaps in Release 8/ 9. In order to avoid this contradiction, it is necessary to make the measurement period for de-activated SCell should be around 400 – 800 msec.
Proposed answer: L1 measurement interval for deactivated SCell should be 80 – 160 ms. 
Note: Five samples are assumed in the measurement period, according to the RAN4 simulation assumptions.
Answer to Question 2
The interruption time due to re-tuning the RF chain would be at most 1 or 2 ms for one retuning occasion. It might depend on how much UE try to achieve battery saving gain. Furthermore, the actual size of the glitch would increase by 1 ms compared to the interruption time, due to time misalignment between Pcell and SCell. Therefore, it is estimated that the size of the glitch would be 3 ms (2 ms + 1 ms) for one re-tuning occasion in the worst case. 
Proposed answer: The expected size of the glitch would be 3 ms for one re-tuning occasion in the worst case. 

Answer to Question 3
For inter-band non-contiguous CA, UE can definitely obtain battery consumption saving, because it has independent RF chain for each CC and could turn it OFF in case of de-activation. For intra-band contiguous CA, however, the battery consumption would be negligible, because UE needs to keep the RF chain ON in any case to support the remaining component carriers. It is noted that similar observation applies to uplink.
Proposed answer: Battery consumption saving due to RF bandwidth retuning would be negligible, because UE needs to keep the RF chain ON. 
Further RAN4 feedbacks
If UE is allowed to autonomously drop data packets in PCell and activated SCells during the interruption time, there would be big risks that the system performance would significantly be degraded due to such packet loss even if the measurement interval is not so short. Particularly, if the dropped data packet would be an essential one, such as DCCH, MAC control packet, VoIP packet and so on, the link quality might significantly be degraded. 
Assuming 3 ms glitch size and 800 ms measurement period, the ratio of the glitch to the total sub-frames is calculated as follows:

· Ratio = (2 x 3 x 5) / 800 = 3.75%

· Note: Two glitches are assumed before and after one measurement.

From a robust operation point of view, we believe that 3.75% glitch ratio would be unacceptable. Furthermore, in case of SI reading for HeNB inbound HO, packet drops due to UE autonomous gaps would happen only within the specified period (150 ms), and the SI reading is instructed by eNB. In autonomous gaps due to deactivated SCell measurements, however, packet drops would happen all the time and they are completely eNB uncontrollable. Therefore, even if the glitch ratio is reduced further due to longer measurement period, we believe that UE autonomous gaps should be prohibited in de-activated SCell measurements. 
Furthermore, since RAN4 needs to specify some test cases, which verify such UE autonomous gap behaviours, so that UE would not unnecessarily degrade on-going communications in the serving cells, RAN4 work load would definitely be increased due to UE autonomous gaps. 
Therefore, it is strongly proposed that UE autonomous gap approach should be avoided, if the benefits of UE autonomous gap are not worth the increase of RAN4 work load. Furthermore, as mentioned above, the battery consumption savings due to RF bandwidth retuning are negligible, and therefore RAN4 feels that RF bandwidth retuning should be avoided. This also applies to UL.
Proposed feedbacks to RAN2: UE autonomous gap approach should be avoided, if the benefits are not worth the required RAN4 work load. 
3
Conclusions
This contribution discussed LS response to the RAN2 LS. The corresponding draft LS response is attached in Annex A.
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1. Overall Description:

RAN4 would like to thank RAN2 for their LS in R4-102723 entitled “LS on SCell activation/ deactivation”. RAN4 would like to answer the RAN2 questions as follows:
In RAN4 Ad-hoc 2010-03 and RAN4 #56, RAN4 evaluated mobility measurement requirements for de-activated SCell utilizing dynamic mobility simulator in order to obtain understanding of the needed measurement rate for de-activated SCell. Based on the analysis, RAN4 
Q1: How often does RAN4 expect UEs to perform RRM measurements on deactivated SCells?
Answer #1: 

In RAN4 Ad-hoc 2010-03 and RAN4 #56, RAN4 evaluated de-activated SCell measurement performance utilizing dynamic mobility simulator in order to obtain understanding of the needed measurement rate for de-activated SCell. From the results, it was concluded that L1 measurement interval for deactivated SCell should be 80 – 160 ms. (The measurement period should be 400 – 800 ms, in which 5 measurement samples are obtained.)

It is also noted that the measurement period of 400 – 800 ms is equivalent to that for Release 8/ 9 inter-frequency measurements. 

Q2: If glitches are allowed, what is the expected size of the glitch (e.g. 1ms)?
Answer #2:

The interruption time due to re-tuning the RF chain would be at most 1 or 2 ms for one retuning occasion. It might depend on how much UE try to achieve battery saving gain. Furthermore, the actual size of the glitch would increase by 1 ms compared to the interruption time, due to time misalignment between Pcell and SCell. Therefore, it is estimated that the size of the glitch would be 3 ms (2 ms + 1 ms) for one re-tuning occasion in the worst case.
Q3: Can (and how significant) UE battery consumption savings be obtained from allowing a UE to retune the RF bandwidth of a RF component according to the activation/deactivation status of the configured SCells? The interest is to know the gains purely from RF bandwidth retuning (i.e. separately from other aspects such as baseband processing). 
Answer #3:

Battery consumption saving due to RF bandwidth retuning would be negligible, because UE needs to keep the RF chain ON. 
Further RAN4 feedbacks
Basically speaking, UE autonomous gaps should be prohibited in de-activated SCell measurements, because packet drops for RF bandwidth retuning would happen all the time and they are completely eNB uncontrollable. Furthermore, if UE is allowed to autonomously drop data packets in PCell and activated SCells during the interruption time, RAN4 needs to specify some test cases, which verify such UE autonomous gap behaviours, so that UE would not unnecessarily degrade on-going communications in the serving cells. Such RAN4 activity would have non-negligible impacts on RAN4 work load. Therefore, RAN4 proposes that UE autonomous gap approach should be avoided, if the benefits are not worth the required RAN4 work load. Furthermore, as mentioned above, the battery consumption savings due to RF bandwidth retuning are negligible, and therefore RAN4 feels that RF bandwidth retuning should be avoided. This also applies to UL. 
2. Actions:
To RAN2:

RAN4 kindly asks RAN2 to consider the above information in its further work.
3. Date of Next RAN WG4 Meetings:

RAN WG4 Meeting Ad-hoc #4 
11 – 15 October, 2010, Xi’an, China
RAN WG4 Meeting #57
15 – 19 November, 2010, Jacksonville, US
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