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Discussion 
1 Introduction

In R2-123219, RAN4 requested RAN2 to extend RRC procedure delay on SCell configuration/deconfiguration by 5ms so that RF retuning delay is included. In RAN2 perspective, it is still unclear when glitch occurs and how to handle it. 
2 Discussion
RAN4 agreements on glitch [1] are as below.
	RAN4 had further discussions on the necessity to have interruptions at SCell state transitions for intra-band contiguous carrier aggregation and reached the following agreements:

· Interruptions on PCell are allowed when SCell is configured or deconfigured by RRC
· Interruptions on PCell are allowed when SCell is activated or deactivated by MAC when scellMeasurementCycle >=640ms

· No Interruptions on PCell are allowed when SCell is activated or deactivated when scellMeasurementCycle < 640ms as RAN2 understanding in their LS, and a CR [2] to capture the requirements was agreed.


They are further summarized in table 1.
<Table 1>

	
	SCell addition/release
	SCell measurement, act/deact

	scellMeasurementCycle >= 640
	RF retuningnote1 allowed
	RF retuning allowed

	scellMeasurementCycle < 640
	RF retuning allowed
	RF retuning not allowed


Note 1: When RF is retuned for intraband contiguous case, interruption occurs on the PCell. Hence RF retuning/interruption on PCell/Glitch are about the same thing.
Looking at the events requiring RF retuning, there are two retuning strategies that UE can take. 
In one shot retuning, RF retunes to wider bandwidth when a SCell is configured by RRC and to narrower bandwidth when a SCell is deconfigured by RRC. After SCell is configured, no retuning takes place (i.e. RF does not retune to wider bandwidth upon SCell deactivation) until SCell is deconfigured.

In on-demand retuning, RF retunes to wider bandwidth or to narrower bandwidth whenever it is actually needed (i.e. when SCell is activated or deactivated, when measurement on the SCell needs to be taken place). RF does not retune for SCell configuration/deconfiguration.
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Fig. 1: One-shot retuning and On-demand retuning

In one shot retuning, there are less glitches (hence less interruptions). In performance point of view, it is better option. In on-demand retuning, there are more glitches, but stay in the optimum bandwidth longer. In UE battery power point of view, it is better option. 

Table 2 shows which retuning mechanism can be applied in the current RAN4 agreements.
<Table 2>

	
	RAN4 agreements
	Possible retuning strategy

	scellMeasurementCycle >= 640
	RF retuning allowed at [SCell addition/release] 
	One-shot retuning is possible 

	
	RF retuning allowed at [SCell measurement, act/deact]
	On-demand retuning is possible

	scellMeasurementCycle < 640
	RF retuning allowed at [SCell addition/release] 
	One-shot retuning is possible 

	
	RF retuning is not allowed at [SCell measurement, act/deact]
	On-demand retuning is not possible


With the current RAN4 agreement, it is observed that;

Observation 1: If UE is configured with scellMeasurementCycle >= 640 ms, UE can take either one-shot retuning or on-demand retuning. 

Observation 2: If UE is configured with scellMeasurementCycle < 640 ms, UE shall take one-shot retuning only. 
In UE perspective, if scellMeasurementCycle >= 640 ms is configured, it is logical to go for on-demand retuning to save the power. In ENB point of view, however, it cannot determine for sure that UE will not go for one-shot retuning in such case. Hence it should schedule the UE with the possible glitches both from one-shot retuning and from on-demand retuning taken into account. 
Even though current RAN4 agreement allows both options in case of scellMeasurementCycle >=640, it would be better to mandate on-demand retuning because 1) UE would anyway take on-demand retuning and 2) ENB scheduling would be less restricted.

Proposal 1: To send LS to ask RAN5 to specify that RF retuning at SCell configuration/deconfiguration is not allowed when scellMeasurementCycle >=640. 
When glitch is not avoidable, the question is whether to specify the exact timing for RF retuning. Considering that 1) the task is a bit difficult because the relevant discussion is not entirely resolved yet in RAN4 and 2) Release 11 should be closed shortly, it is proposed;
Proposal 2: To leave the retuning timing unspecified in Release 11 and to discuss it from the next release. 
Proposal 2 means it is ENB scheduler’s responsibility to maintain the performance degradation due to RF retuning at acceptable level which may be achieved by limiting the frequency of activation/deactivation. 
3 Conclusion
Following two points are proposed;

Proposal 1: To send LS to ask RAN5 to specify that RF retuning at SCell addition/release is not allowed when scellMeasurementCycle >=640. 

Proposal 2: To leave the retuning timing unspecified in Release 11 and to discuss it from the next release. 

A draft LS is attached in [2]
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