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1 Introduction
RAN4 LS [1] has indicated that interruption (on PCell) will happen during SCell configuration/de-configuration for intra-band contiguous carrier aggregation and suggested RAN2 to extend the RRC processing delay on configuration/de-configuration by 5ms. 
In RAN2 #79, R2 has agree to extend the RRC processing delay for the RRC Connection Reconfiguration by 5 ms for cases where one or more SCells are configured or de-configured. And following FFS

· Whether this applies only for measCycleSCell below 640 ms or in general.

· Whether this applies only to intra-band contiguous carrier aggregation or also to intra-band non-contiguous and inter-band CA. RAN4 indicated this is only for contiguous intra-band.
R2 further agreed to postponed the CR until R4 provides us with the full picture. This paper discussed the impact of glitch on RRC processing delay and new activation/deactivation delay.
2 Discussion

2.1 RF retuning gap
When receiving a RRC reconfiguration due to SCell configuration/de-configuration and the SCell is using or will be using the same RF of the PCell, RF retuning would happen and glitch (or gap, interruption) would take place on PCell. Depending on UE implementation, this glitch may happen upon measurement, RRC configuration/de-configuration, or MAC activation/deactivation. 
For measurement [2], RAN4 have specified that such interruptions for measurement are allowed with up to 0.5% probability of missed ACK/NACK when the measCycleSCell is larger than or equal to 640 ms. When measCycleSCell is smaller than 640 ms, no interruptions shall be allowed.
From [1][3], RAN4 further decided that such interruption could happen when SCell is configured/de-configured. Interruptions on PCell are allowed when SCell is activated or deactivated by MAC when measCycleSCell is larger than or equal to 640 ms (FFS). No Interruptions on PCell are allowed when SCell is activated or deactivated when measCycleSCell is smaller than 640 ms.
A glitch comprises RF tuning, AGC, frequency correction, timing synchronization, etc. Although the interruption time has minor difference for TDD and FDD due to CRS availability, it is decided that TDD/FDD shall assume the same interruption upon SCell configuration/de-configuration.
2.2 Impact on RRC

Since RAN4 already indicated that glitch can happen at SCell configuration/de-configuration, it is proposed to consider this in RRC processing delay in section 11.2 [7], as also suggested by [4]. From [1], it is proposed that UE shall use the new RRC processing delay at intra-band contiguous CA.
Actually the new processing delay shall be used whenever the added cell will share the same RF as the PCell. This is the case for intra-band contiguous CA, and for some cases also true for intra-band non-contiguous CA. To make things simple, the new processing delay can be applied for all intra-band CA.
For Inter-band CA, mostly likely another RF will be used, therefore, no glitch on PCell is expected. It is to be decided whether RAN2 shall specify different processing delay for different CA scenario. Since both UE and eNB know the CA is intra- or inter-band, we see no difficulty to split the two and apply different RRC processing delay.
When measCycleSCell is larger than or equal to 640 ms, UE may choose to do RF retune upon measurement instead of upon SCell configuration/de-configuration. Therefore, the additional RRC processing delay is not needed at SCell configuration/de-configuration. Such additional delay is to get RF preparations done immediately at SCell configuration in order to follow the SCell measurement requirements with deactivated SCell, in which no interruptions shall be allowed when measCycleSCell is less than 640ms.
The simplest alternative is to apply the additional delay to all CA cases. The cost is UE has to suffer unnecessary delay for certain CA cases.
Proposal 1:
To apply the additional RRC processing, i.e. 20 ms suggested by R4, for RRC Connection Reconfiguration for SCell configuration/de-configuration with RF retuning/glitch.
Proposal 2:
R2 should decide the additional delay is applied to 
A) all CA cases.
B) only intra-band CA and when measCycleSCell is less than 640 ms. For other CA cases, such additional delay does not apply.
Draft CR for alternative A).

	Procedure title:
	E-UTRAN -> UE
	UE -> E-UTRAN
	N
	Notes

	RRC Connection Control Procedures

	….
	
	
	
	

	
	
	
	
	

	RRC connection re-configuration 
	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection re-configuration (SCell configuration/de-configuration)

	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	20
	

	….
	
	
	
	


Draft CR for alternative B).
	Procedure title:
	E-UTRAN -> UE
	UE -> E-UTRAN
	N
	Notes

	RRC Connection Control Procedures

	….
	
	
	
	

	
	
	
	
	

	RRC connection re-configuration (SCell configuration/de-configuration without glitch)

	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection re-configuration (SCell configuration/de-configuration with glitch)

	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	20
	For intra-band CA and measCycleSCell is less than 640 ms.

	….
	
	
	
	


2.3 Impact on MAC

During interruption due to SCell activation/deactivation, UE is not able to receive or transmit on PCell, therefore, packet drops and missing HARQ feedback and CQI/PMI/RI/PTI, and SRS would happen. Such interruption is similar to measurement gap, but it is in nature a UE autonomous gap. R4 has mentioned the interruption and its performance requirement in section 8.3.3.2.1 [2], but corresponding description is missing in MAC specification. It is proposed to have a new section to specify the UE behavior in MAC spec.

Proposal 3:
To add a new section in MAC to specify the UE behaviour during the autonomous gap due to RF retuning upon configuration/de-configuration, or activation/deactivation, or measurement for SCell.
Draft MAC text proposal.

	Annex X (normative):

Handling of autonoumous gaps upon SCell activiation/deactivation

In a subframe that is part of an autonomous gap upon configuration/de-configuration, or activiation/deactivation, or measurement for SCell, the UE is allowed not to monitor PDCCH, not to perform the transmission of HARQ feedback up to the requirement specified in [36.133 8.3.3.2.1], not to perform the transmission of CQI/PMI/RI/PTI, and SRS shall not be reported. 


3 Conclusion

It is proposed that RAN2 to discuss and decide on following proposals.
Proposal 1:
To apply the additional RRC processing, i.e. 20 ms suggested by R4, for RRC Connection Reconfiguration for SCell configuration/de-configuration with RF retuning/glitch.

Proposal 2:
R2 should decide the additional delay is applied to 

C) all CA cases.
D) only intra-band CA and when measCycleSCell is less than 640 ms. For other CA cases, such additional delay does not apply.
Proposal 3:
To add a new section in MAC to specify the UE behaviour during the autonomous gap due to RF retuning upon configuration/de-configuration, or activation/deactivation, or measurement for SCell.
Draft CRs can be used as a baseline.
4 References

[1] R4-123468, Further response on glitch in CA, RAN4
[2] 3GPP TS 36.133 10.6.0

[3] R4-121677, No interruptions on PCell at SCell activation/ deactivation when measCycleSCell is smaller than 640 ms, NTT DOCOMO
[4] R2-122181, Glitch on PCell upon SCell configuration/de-configuration, Qualcomm
[5] R2-122289, Handling of SCell Activation/Deactivation RF Retuning Interruptions, InterDigital Communications
[6] R4-123825, SCell activation time under various working assumptions, MediaTek
[7] 3GPP TS 36.331 10.5.0

[8] 3GPP TS 36.321 10.5.0
