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1. Introduction
During the post RAN2#70 email discussion, whether or not to keep activation/deactivation concept in Rel-10 CA (Carrier Aggregation) was discussed [1], and the email rapporteur presented the following way forward:

As most companies are in favour of keeping the Activation/Deactivation concept for Rel-10 we think that it would be important to discuss in the upcoming RAN2 meeting how to eliminate the glitch problem and thereby to reduce the workload for both RAN2 and RAN4.

This contribution addresses how activation/deactivation could be supported without introducing the glitch problem.

2. Discussion
2.1
Illustration of the glitch problem
The glitch problem could arise in the following scenarios.

Scenario 1: Activation <-> Deactivation transition
If a UE is implemented to receive multiple P/SCells using a single RF component and retune the RF bandwidth of this component according to the Activation/Deactivation status of the configured SCells, for each Activation <-> Deactivation transition, one glitch (expected to be in the order or 1ms) where a UE would not be able to receive data on any P/SCell using this RF component would occur due to the RF bandwidth retuning. I.e. PDCCH/PDSCH allocations during this RF bandwidth retuning instance would not be received by the UE. It is noted that if the RF bandwidth retuning timing can be defined in the specification somehow, the eNB can then avoid PDCCH/PDSCH allocations to the UE during this time. It is also noted that if a UE is using multiple RF components, Activation <-> Deactivation transition of a SCell received on one RF component would not cause glitches on other RF components. This is illustrated in Figure 1.
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Figure 1 – Glitches during Activation <-> Deactivation transition

Scenario 2: Pathloss/RRM measurements on deactivated SCell/SCC
If a UE is implemented to receive multiple P/SCells using a single RF component and retune the RF bandwidth of this component according to the Activation/Deactivation status of the configured SCells, for each pathloss/RRM measurement occasion on a deactivated SCell/SCC, two glitches where a UE would not be able to receive data on any P/SCell using this RF component would occur due to the RF bandwidth retuning. I.e. PDCCH/PDSCH allocations during this RF bandwidth retuning instance would not be received by the UE. It is noted that if the measurement occasion (and therefore the glitch timing) timing can be defined in the specification somehow, the eNB can then avoid PDCCH/PDSCH allocations to the UE during this time. It is also noted that if a UE is using multiple RF components, pathloss/RRM measurement occasion on a deactivated SCell/SCC received on one RF component would not cause glitches on other RF components. This is illustrated in Figure 2.
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Figure 2 – Glitches during pathloss/RRM measurement occasion on deactivated SCells
Scenario 3: Pathloss/RRM measurements on non-configured SCC without measurement gaps
If a UE is implemented to receive multiple P/SCells using a single RF component and retune the RF bandwidth of this component according to the Activation/Deactivation status of the configured SCells, for each RRM measurement occasion (without measurement gaps) on a non-configured carrier, two glitches where a UE would not be able to receive data on any P/SCell using this RF component would occur due to the RF bandwidth retuning. The situation is fundamentally identical to Scenario 2 mentioned above. This is illustrated in Figure 3. However, the relevance of such scenario depends on the scenarios where RAN4 would allow RRM measurements on non-configured carriers to be configured without measurement gaps.
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Figure 3 – Glitches during RRM measurement occasion (without measurement gap) on non-configured carriers
As illustrated above, glitches occur under the following conditions:

· UE retunes the bandwidth of its RF component according to the Activation/Deactivation status of the configured SCells, and

· Activation/Deactivation status transition of the SCells being received on the common RF component occurs, or pathloss/RRM measurements need to be made on a deactivated SCell/SCC, or RRM measurements need to be made without measurement gaps on a non-configured carrier
Typically, it is expected that separate RF components will be utilized for inter-band CA, and that a common RF component will only be utilized for intra-band CA. However, even for intra-band CA, when the CA bandwidth is large, UE implementations may use multiple RF components [2].

2.2
Avoiding the glitch problem
If it can be assumed that separate RF components are always used for different bands during inter-band CA and that a common RF component is always used during intra-band CA, a straightforward way to avoid the glitch problem with the Activation/Deactivation concept is just to remove intra-band Activation/Deactivation. I.e. Activation/Deactivation is only performed per band. However, as mentioned above, UE implementation may utilize multiple RF components also to realise intra-band CA with wide bandwidths. Such UE implementations would benefit from intra-band Activation/ Deactivation as this provides chances to switch off non-used RF components without causing glitches.  So it is not desirable to remove intra-band Activation/Deactivation entirely from the specification.

Proposal 1: Signalling for intra-band Activation/Deactivation should be kept in the specifications.

Then, in order to avoid the glitch problem with the Activation/Deactivation concept, UE behaviour should be defined so as to prohibit RF bandwidth retuning which could cause the glitch problem. For example, the specification can state the followings:

· UE is allowed to not receive PDCCH/PDSCH on deactivated SCells

· UE should be able to receive PDCCH/PDSCH on PCells and activated SCells even when a SCell activation/deactivation transition occurs
· UE should be able to receive PDCCH/PDSCH on PCells and activated SCells even when performing pathloss/ RRM measurements on deactivated SCells

· (UE should be able to receive PDCCH/PDSCH on PCells and activated SCells even when performing RRM measurements without measurement gaps on non-configured carriers)

It is noted however that the last three bullets are stating what should not be done by the UE, and such specification texts might not be needed considering that the specification normally just indicates what should be done by the UE or what the UE is allowed to do.

Proposal 2: UE behaviour should be specified so that RF bandwidth retuning due to Activation/Deactivation of SCells which could cause the glitch problem would be prohibited.
As the consequence of Proposal 2, in the context of Scenario 1 and Scenario 2 illustrated above, RF bandwidth of the UE should at least be always tuned to receive DL signals on all configured P/SCells regardless of their Activation/ Deactivation status. This is illustrated in Figures 4 and 5.
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Figure 4 – Avoiding glitches during Activation <-> Deactivation transitions
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Figure 5 – Avoiding glitches during pathloss/RRM measurement occasion on deactivated SCells
As the consequence of Proposal 2, in the context of Scenario 3 illustrated above, RF bandwidth of the UE should also be tuned to receive DL signals on non-configured carriers on which RRM measurements are configured without measurement gaps. On the contrary, if such RRM measurements are configured, RF bandwidth of the UE can just be tuned to receive DL signals on configured P/SCells. This is illustrated in Figure 6. However, again, the relevance of such scenario depends on the scenarios where RAN4 would allow RRM measurements on non-configured carriers to be configured without measurement gaps.
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Figure 6 – Avoiding glitches during RRM measurement occasion on non-configured carriers
Proposal 3: Confirm the understanding illustrated in Figures 4-6.

3. Conclusion
This contribution addresses how activation/deactivation could be supported without introducing the glitch problem, and proposes the following:

Proposal 1: Signalling for intra-band Activation/Deactivation should be kept in the specifications.

Proposal 2: UE behaviour should be specified so that RF bandwidth retuning due to Activation/Deactivation of SCells which could cause the glitch problem would be prohibited.

Proposal 3: Confirm the understanding illustrated in Figures 4-6.
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