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Discussion and decision
1. Introduction
RAN4 indicated in their LS [1] that interruptions (a.k.a glitches) on PCell should be allowed when SCell is configured or de-configured by RRC. The length of the interruptions upon SCell configuration/de-configuration is still under discussion, but RAN4 thinks such interruptions will occur “during” the reconfiguration procedures.

RAN4 therefore asked RAN2 to consider whether the above interruptions should be included in the RRC connection re-configuration procedure delay.
2. Discussion
2.1. RF retuning delay

Processing delay for RRC connection re-configuration procedure is defined in section 11.2 of [2] as follows. The procedure in question corresponds to the radio resource configuration without mobility below, because interruption on the current PCell due to SCell addition/deletion occurs only PCell change.

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

	RRC Connection Control Procedures

	[...]
	
	
	
	

	RRC connection re-configuration (radio resource configuration)


	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection re-configuration (measurement configuration)


	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection re-configuration (intra-LTE mobility)


	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	[…]
	
	
	
	


Table-1:
Processing delay requirement in [2]
It is well known that the PCell interruption is caused by RF retuning (e.g. extending RF bandwidth to accommodate newly added SCell), which is part of radio resource configuration in definition. However it is our understanding that the existing processing delay requirement in [2] does not take into account such reconfiguration at the physical layer.
In pre-R10, RF tuning can happen at inter-frequency handover for instance. Indeed, additional delay required for synchronisation and RF tuning to the target cell / frequency is defined in RAN4 specification [3] as part of handover interruption time (below for intra-LTE FDD-FDD handover).
	5.1.2.1.1
Handover delay

Procedure delays for all procedures that can command a handover are specified in [2].

When the UE receives a RRC message implying handover the UE shall be ready to start the transmission of the new uplink PRACH channel within Dhandover seconds from the end of the last TTI containing the RRC command.

Where:

Dhandover equals the maximum RRC procedure delay to be defined in section 11.2 in 3GPP TS 36.331 [2] plus the interruption time stated in section 5.1.2.1.2.
5.1.2.1.2
Interruption time

The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the time the UE starts transmission of the new PRACH, excluding the RRC procedure delay. This requirement applies when UE is not required to perform any synchronisation procedure before transmitting on the new PRACH.

When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt


Tinterrupt = Tsearch + TIU + 20 ms
Where:

Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 80 ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.


TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to 30 ms.
NOTE: The actual value of TIU shall depend upon the PRACH configuration used in the target cell.
In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown. Relevant cell identification requirements are described in Section 8.1.2.2.1 for intra-frequency handover and Section 8.1.2.3.1 for inter-frequency handover.


The above indicates that the RF retuning for SCell addition or deletion incurs additional delay to the processing delay defined in [2].

Proposal 1:
To define additional delay for RF retuning in case of SCell configuration or de-configuration

2.2. Where to define RF retuning delay
Again, it should be noted that the interruption on the current PCell due to SCell addition/deletion occurs only in non mobility case, i.e. no PCell change. Hence the handover delay requirement in [3] does not apply.
We propose to simply define a new processing delay requirement for this particular scenario in [2] as follows. The assumption here is that the exiting processing delay requirement for intra-LTE mobility encompasses SCell addition with mobility and RF retuning delay is covered by the existing handover delay requirement in RAN4 specification [3].
	Procedure title:
	E-UTRAN -> UE
	UE -> E-UTRAN
	N
	Notes

	RRC Connection Control Procedures

	[...]
	
	
	
	

	RRC connection re-configuration (radio resource configuration)


	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection re-configuration (measurement configuration)


	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection re-configuration (intra-LTE mobility)


	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

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


	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	[20]
	

	[…]
	
	
	
	


Proposal 2:
To define additional processing delay requirement for SCell configuration / de-configuration without mobility in RRC specification
3. Conclusion
The following proposals were made in this document.
Proposal 1:

To define additional delay for RF retuning in case of SCell configuration or de-configuration

Proposal 2:
To define processing delay requirement for SCell configuration / de-configuration without mobility in RRC specification

Corresponding CR to [2] and proposed response LS to RAN4 are provided in [4] and [5] respectively.
Reference

[1]
R2-122017


Response LS on Interruptions at SCell Configuration/Deconfiguration and Activation/Deactivation


RAN WG4

[2]
TS36.331


v10.5.0
[3]
TS36.133


v10.6.0

[4]
R2-122182


Processing delay requirement for SCell configuration / de-configuration without mobility
Qualcomm Europe

[5]
R2-122183


Proposed reply LS to RAN4 on Interruptions at SCell Configuration/Deconfiguration and Activation/Deactivation
3GPP


