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1. Overall Description:

RAN4 thanks RAN2 for the LS on UE RF model capability.

This LS addresses the request in R2-102664 to provide information on UE RF interruption during CA operations in RRC connected mode.

Carrier addition/deletion, activation/deactivation
Case 1:

Currently operating RF chain and baseband can continue to be used, but might have to be re-tuned
Case 2:
A separate RF chain that is not currently operating needs to be activated
Question 1:
Would some form of interruption in transmission/reception of ongoing communication occur in those cases?
Answer to Question 1: 
For Case 1, addition of a carrier will not result in any interruption of ongoing communication.

For Case 1, activation of a carrier will result in an interruption of the ongoing communication on the currently active CC whose radio is being re-configured to change its center frequency and bandwidth. 
For Case 2, no interruption of communication is expected if a separate non-operating RF chain is used for the CC being added or activated.
Question 2:
If an interruption occurs, how long would the interruption be?
Answer to Question 2:
Case 1: On activation of a carrier, as the radio chain is already powered up, and measurements have already been performed on the newly activated CC, the gap is expected to be <1ms.
Case 2: No interruption of communication on currently active CC results from the addition or activation of a new carrier using a separate non-operating RF chain. However there will be activation delay of <3ms due to RF startup time.
Question 3:
Does the same effect arise in case of CC deletion/deactivation (i.e. reversing the above mentioned actions)?
Answer to Question 3:

For Case 1, deletion of a carrier will not result in any interruption of ongoing communication.

For Case 1, de-activation of a carrier will result in an interruption of the ongoing communication on the other active CC whose radio is being re-configured to change its center frequency and bandwidth. The interruption time will be <1ms. 
For Case 2, no interruption of communication is expected if a separate non-operating RF chain is used for the CC being de-activated or deleted.
Measurement on non-configured or configured-but-deactivated carrier

Case A:
Currently operating RF chain and baseband can continue be used, but might have to re-tuned

Case B:
A separate RF chain that is not currently operating needs to be activated

Case C:
Neither of case A nor case B (Aggregated set including the activated CCs + measured CC can not be supported by UE RF capability)

Question 4:
Would some form of gap/interruption in transmission/reception of ongoing communication occur in those cases?
Answer to Question 4:

In Case A, using a currently active receiver chain to perform inter-frequency measurements by widening the bandwidth and re-tuning the centre frequency, each measurement would cause two interruptions of <1ms each: one at the beginning of the measurement, and one at the end. 

In Case B, no interruption would occur.
In Case C, inter-frequency measurements need to be performed in measurement gaps; this means that every measurement requires a downlink interruption, and the gaps need to be scheduled by the eNB. This suggests that it should be mandatory for the UE to support measurement gaps for CA measurements. 
Question 5:
If a gap/interruption occur, how long would the gap/interruption be?

Answer to Question 5:
See Question 4.

For Case A two gaps of <1ms each are required.

For Case B no gaps are required.

For Case C measurement gaps in line with existing Rel-8/9 inter-frequency measurement gaps are required.

Question 6:
If a gap/interruption occur, what form of the gap/interruption would that be? (e.g. interruptions only for RF retuning before and after measurement, A continuous gap/interruption for the measurement duration in addition to RF retuning before and after measurement)

Answer to Question 6:
See Question 4.

For Case A, two interruptions are required one at the beginning and one at the end of each measurement, 
For Case B, there would be no gap/interruption.. 
For Case C, a continuous gap of the full measurement duration (like Rel-8/9 inter-frequency measurement occasions).
Question 7: Is there any difference between non-configured CC and configured-but-deactivated CC in those regards, e.g. because of different performance requirements and/or power consumption considerations?

No. Configured-but-deactivated CC are treated the same as non-configured CC, i.e. normal inter-frequency measurements apply. 
Question 8:
If interruption occurs in any of afore-mentioned cases, can an existing or new signalled UE capability be used by the eNB to distinguish afore-mentioned cases? 
Answer to Question 8:
Yes, new signalling of UE capability is required. The UE needs to signal to the eNB enough information for the eNB to determine whether a communication interruption occurs and whether measurement gaps are required.

2. Actions:

To RAN2 group.

ACTION: 
RAN4 kindly requests RAN2 to take the above responses into consideration. 
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