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1 Introduction
At RAN4#74 there were discussions on PCell interruption when the SCell to be added is a TDD cell with UL/DL configuration 0. In this contribution we provide our view on the needed interruptions.
2 Analysis

2.1 Existing requirements on interruption at SCell activation
The existing requirements in TS 36.133 on allowed interruption at SCell activation are as follows:
In the inter-band scenario the rationales for the 1ms gap are:

· when activating a new RF chain there may be a pull effect causing transient interference, and/or

· it may be necessary to reconfigure the ADC sampling rate etc to prevent harmonics from any of the activated carriers polluting the carrier-to-be-activated.

Hence for the inter-band case it is a matter of waiting out the transient and/or reconfigure the radio unit, data busses etc. There are no requirements on targeting a particular subframe in the SCell in this case.

In the intra-band case the rationale for the 5ms gap is that UEs may use a single receiver to receive contiguous carriers. When activating the SCell therefore the UE may have to increase the received bandwidth, i.e., reconfigure the radio unit, and then also carry out an AGC operation to find a suitable gain for the two (or more) carriers received using the same receiver. The background here is that the carriers share the same low-noise receiver (LNA) and hence the analog gain selected must be suitable for all carriers at the same time, and discrepancies between the gain settings be handled by digital gain compensation per carrier. Any change in analog gain impacts all carriers received using that LNA. For the intra-band scenario it is essential that the UE searches for the proper analog gain setting when there is DL activity on the contiguous carriers simultaneously. The gain search procedure as such takes about 900us. Due to that there may be 3 subframes tagged as MBSFN, but which may be used for anything – including eNodeB power save i.e. not transmitting anything – depending on when the UE gets the activation command via MAC it may have to wait up to 4 subframes until it can carry out the gain search. 
The requirements on when the interruption is carried out are as follows (again from TS 36.133):


For FDD PCell the interruption is allowed to occur within subframes n+5 and n+9, where n is the subframe at which the MAC command was received. Corresponding time frame for TDD PCell is n+5 to n+11.
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Figure 1: Exemplary activation scenarios. (a) Inter-band SCell activation, TDD config 0. No requirement on addressing any particular subframe in the SCell to be activated. About 250us are generally needed for RF reconfiguration. The interruption can be selected anywhere within subframe n+5 and n+9 for FDD and n+5 and n+11 for TDD. (b) Intra-band SCell activation, TDD config 0. When contiguous carriers are received using a single receiver the AGC, the procedure taking close to 1 ms, needs to be carried out at a point in time when all contiguous carriers are transmitting on DL. The radio switching can take place anywhere in the allowed time frame. (c) Intra-band SCC activation, FDD. Only subframes 0, 4 ,5, and 9 are guaranteed to be used for unicast.
Three scenarios are illustrated in Figure 1;

· Inter-band SCell activation with SCell using TDD config 0. As described above it does not matter which subframe is targeted when carrying out the radio tuning. This example also applies for FDD inter-band aggregation, and inter-band aggregation between duplex modes.
· Intra-band SCell activation with SCell using TDD config 0. Here gain search needs to be executed in a subframe that is downlink for all contiguous carriers sharing the same LNA and receiver.

· Intra-band SCell activation using FDD. Gain search needs to be carried out in a subframe that is used for unicast for all contiguous carriers sharing the same LNA and receiver.

We do not see aggregation of contiguous FDD and TDD carriers using a shared LNA and receiver as a valid case: FDD and TDD bands are different and hence per definition it is inter-band aggregation.
3 Conclusions
 We have provided our view on SCell activation procedure and do not see a need to handle TDD configuration 0 differently than other configurations.
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	7.8.2.3	Interruptions at SCell activation/deactivation for intra-band CA


When an intra-band SCell is activated or deactivated as defined in [2] the UE is allowed an interruption of up to 5 subframes on PCell during the activation/deactivation delay defined in Section 7.7. This interruption is for both uplink and downlink of PCell.


	7.8.2.4	Interruptions at SCell activation/deactivation for inter-band CA


When an inter-band SCell is activated or deactivated as defined in [2] the UE that requires interruption is allowed an interruption of up to 1 subframe on PCell during the activation/deactivation delay defined in Section 7.7. This interruption is for both uplink and downlink of PCell.


	7.8.2.8	Interruptions at SCell activation/deactivation with multiple downlink SCells


When an SCell is activated or deactivated as defined in [17], the UE is allowed during the activation/deactivation procedure [2]


●	an interruption on PCell


○	of up to 1 subframes, if the PCell is not in the same band as the SCell, or 


○	of up to 5 subframes, if the PCell is in the same band as the SCell;


●	an interruption on another activated SCell if configured,  


○	of up to 1 subframes, if the activated SCell is not in the same band as the SCell, or 


○	of up to 5 subframes, if the activated SCell is in the same band as the SCell;


When two SCells are activated or deactivated in the same MAC control element as defined in [17], the UE is allowed during the activation/deactivation procedure  


●	an interruption on PCell of up to 5 subframes if PCell is in the same band as any of the two SCells being activated/deactivated.


●	an interruption on PCell of up to 1 subframes if PCell is not in the same band as any of the two SCells being activated/deactivated.








7.7.2	SCell Activation Delay Requirement for Deactivated SCell


The requirements in this section shall apply for the UE configured with one downlink SCell.


The delay within which the UE shall be able to activate the deactivated SCell depends upon the specified conditions.


Upon receiving SCell activation command in subframe n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command as specified in [17] for the SCell being activated no later than in subframe n+24 provided the following conditions are met for the SCell:


-	During the period equal to max(5 measCycleSCell, 5 DRX cycles) before the reception of the SCell activation command:


-	the UE has sent a valid measurement report for the SCell being activated and


-	the SCell being activated remains detectable according to the cell identification conditions specified in section 8.3.3.2,


-	SCell being activated also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 8.3.3.2.


Otherwise upon receiving the SCell activation command in subframe n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command as specified in [17] for the SCell being activated no later than in subframe n+34 provided the SCell can be successfully detected on the first attempt.


If there is no reference signal received for the CSI measurement over the delay corresponding to the minimum requirements specified above, then the UE shall report corresponding valid CSI for the activated SCell on the next available uplink reporting resource after receiving the reference signal.


If there are no uplink resources for reporting the valid CSI in subframe n+24 or n+34 then the UE shall use the next available uplink resource for reporting the corresponding valid CSI.


The valid CSI is based on the UE measurement and corresponds to any CQI value specified in [3] with the exception of CQI index = 0 (out of range) provided:


-	the conditions in section 7.7 are met over the entire SCell activation delay and 


-	the conditions for CQI reporting defined in Section 7.2.3 of [3] are met.


In addition to CSI reporting defined above, UE shall also apply other actions related to the activation command specified in [17] for an SCell at the first opportunities for the corresponding actions once the SCell is activated.


The PCell interruption specified in section 8.3.3 shall not occur before subframe n+5 and not occur after subframe n+9 when PCell belongs to E-UTRA FDD.


The PCell interruption specified in section 8.3.3 shall not occur before subframe n+5 and not occur after subframe n+11 when PCell belongs to E-UTRA TDD.


Starting from subframe n+9 when PCell belongs to E-UTRA FDD or subframe n+11 when PCell belongs to E-UTRA TDD and until the UE has completed the SCell activation, the UE shall send CSI with CQI index = 0 (out of range) if the UE is configured to report the CQI in SCell.
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