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1. Overall Description:

RAN4 would like to thank RAN2 for their liaison statement in R4-102723/R2-104181 regarding cell activation/deactivation.  In the liaison statement, RAN2 lists two possible solutions:
Solution A: Prohibit glitches (i.e. prohibit RF bandwidth retuning)

With this solution, a UE would not be allowed to retune the RF bandwidth of a RF component according to the activation/deactivation status of the configured SCells. I.e. even if a SCell is deactivated, if another P/SCell that is to be received using the same RF component is activated, the RF bandwidth of the RF component should encompass both the activated P/SCell and the deactivated SCell..

Solution B: Allow intra-band glitches (i.e. allow RF bandwidth retuning)

With this solution, a UE is allowed to retune the RF bandwidth of a RF component according to the activation/deactivation status of the configured SCells. However, this solution would introduce glitches (1) at SCell activation/deactivation transition and (2) at measurement occasions on deactivated SCells. Detailed handling of the glitches (e.g. whether they should be made aware to the eNB) are FFS.

RAN4 has considered the two solutions. Two benefits of solution B have been identified. As well as allowing for UE power savings, which were already mentioned in R4-102723/R2-104181, it is also highly beneficial to retune the RF bandwidth to improve the RF image rejection performance of the receiver, especially in cases where the deployment scenario or network RRM strategies would cause the deactivated SCC to be received at a greater power than the PCC as seen at a particular UE receiver. The alternative would be to limit the scenarios, in which intra-band carrier aggregation could be applied, to avoid such power offsets.
Solution A (prohibit glitches) offers a theoretical throughput improvement compared to solution B in cases where both PCC and SCC are received by the UE at equal power, or PCC is received with greater power. However, in cases where the SCC total power is greater than the PCC total power, solution B can offer throughput benefit due to better suppression of noise originated from the deactivated SCC, even if the eNode B scheduler is not aware of the exact timing and duration of the retuning transients.

RAN2 asked RAN4 three specific questions relating to the issue, and guidance on these questions is provided below

Question 1

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

An evaluation is ongoing in RAN4, and it is not possible to give a definitive answer to this question until companies have completed the work, and been able to reach a consensus on the conclusions. Initial results indicated that in scenarios 1 and 2 there was no a significant impact in system or end user performance for measurement periods up to 3200ms (corresponding to measurement sample rate of 640 ms. Even for scenario 3, the impact of longer L1 measurement interval and measurement period is rather moderate on system and end-user performance. Only with the longest simulated L1 measurement interval of 640 ms and measurement period of 3200 ms was a small impact seen.
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Figure 1: Carrier Aggregation Scenario 3.
Hence, although RAN4 cannot yet give RAN2 a definitive answer on this question, it seems to be feasible to consider requirements similar to release 8 intra-frequency performance with the largest DRX cycles. Given the different deployment scenarios for intraband CA, it may not be feasible to conclude on one fixed value, and some degree of configurability in this aspect may be beneficial, but nevertheless, based on simulation work so far there does not seem to be a need for the short measurement sample rates eg 40ms. An assumption of at least 320ms or 640ms would seem more typical, and even higher values might offer acceptable performance in some scenarios.
Question 2

If glitches are allowed, what is the expected size of the glitch (e.g. 1ms)?
Considering current technology, 0.5ms or less should be sufficient for retuning the RF itself. In addition to this,  to receive data reliably some extra time may be needed for baseband algorithms such as AGC, channel estimation etc to converge. The actual definition of the transient is somewhat fuzzy since these algorithms converge over time, and can also take advantage of recent historic information (eg after an SCC measurement is complete, historic information can be applied when retuning back to the PCC bandwidth). Based on state of the art technology, 1ms total time should be sufficient to cover both RF and baseband transient effects for all cases, and in some cases the disruption can be less.
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).
There are some battery savings possible in the RF receiver, and further battery savings can be obtained in the analogue-digital converters (ADCs). Having a wide reception BW and sufficient dynamic range can consume significant amount of current. However, equally significant is the image rejection capability of the receiver. If the deactivated SCC is received as a stronger signal than the PCC, then it will cause interference towards the PCC. RAN4 specifies an image rejection ratio of 25dBc, which means that problems could be seen with power offsets of signifcantly less than 25dB depending on the required receive SNR (for example limiting use of 64QAM modulation).
2. Actions:

To RAN WG2:
ACTION: 
.
RAN4 requests RAN2 to take account of these responses in their specification work. Specifically, due to image rejection issues RAN4 believes solution B is more appropriate, unless further steps are taken to limit the deployment scenarios for intraband carrier aggregation.
RAN4 also requests RAN2 to note that the analysis so far relates to the impact of UE receiver retuning related to downlink deactivation only, and additional analysis of the uplink should still be performed.
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