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1 Introduction
From release 10 onwards, Scell activation delay has been specified as follows: 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 (known Scell) or n+34 (unknown Scell)
Scell deactivation delay has been specified as follows: Upon receiving SCell deactivation command or upon expiry of the sCellDeactivationTimer in subframe n, the UE shall accomplish the deactivation actions specified in [17] for the SCell being deactivated no later than in subframe n+8.
In sTTI and processing time reduction, the physical layer will be capable of receiving the SCell activation/deactivation command more quickly. Therefore, it has been discussed to reduce the SCell activation/deactivation requirements when sTTI is in use. No agreement has yet been reached on whether to specify reduced requirements for this case.
2 Discussion

In general, the processing of an activation or deactivation time can be expressed as
Delay = Reception time (1) + PHY Decoding time (2) + Processing time (3)

Term (2) will be reduced when sTTI or processing time reduction is used, and term (1) will be reduced when sTTI is used.

Processing time could be further broken down into many further factors and it was extensively discussed and analysed in release 10. However, reduction of higher layer processing time is not the focus of the sTTI and processing time reduction, so we propose that legacy processing time is used. This is 20ms (known Scell) or 30ms (unknown Scell) and includes such aspects as higher layer decoding of the command, radio reconfiguration, AGC settling, CQI evaluation etc.

Proposal 1: Internal processing time for CA activation and deactivation delay remains as 20ms (known SCell) and 30ms (unknown SCell)

If proposal 1 is acceptable, CA activation and deactivation time can be calculated. HARQ timing for sTTI has not yet been decided in RAN1 and we assume the following values in the calculation

1 slot TTI: HARQ feedback for subframe n is sent on (n+4)

2OS slot TTI: HARQ feedback for subframe n is sent on (n+6)

Activation and deactivation delay are calculated in table 1,2 and 3

	Scheme
	Reception time
	Phy decoding
	Processing time
	Total
	Units

	Legacy
	1
	3
	20
	24
	ms

	1ms with processing time reduction
	1
	2
	20
	23
	ms

	1 slot
	1
	[5] (assumed value)
	40
	[46]
	Slot

	2 OS
	[12] (Note average value of 2⅓ taken for TTI duration) (assumed value)
 
	280
	[292]
	OS


Table 1: Activation delay proposal with known SCell
	Scheme
	Reception time
	Phy decoding
	Processing time
	Total
	Units

	Legacy
	1
	3
	30
	34
	ms

	1ms with processing time reduction
	1
	2
	30
	33
	ms

	1 slot
	1
	[5](assumed value)
	60
	[66]
	Slot

	2 OS
	[12] (Note average value of 2⅓ taken for TTI duration) (assumed value)
 
	420
	[432]
	OS


Table 2: Activation delay proposal with unknown SCell

	Scheme
	Reception time
	Phy decoding
	Processing time
	Total
	Units

	Legacy
	1
	3
	4
	8
	ms

	1ms with processing time reduction
	1
	2
	4
	7
	ms

	1 slot
	1
	[5](assumed value)
	8
	[14]
	Slot

	2 OS
	[12] (Note average value of 2⅓ taken for TTI duration) (assumed value)
 
	56
	[68]
	OS


Table 3 : Deactivation delay proposal
Proposal 2: Activation and deactivation delays are specified as
	Case
	Requirement

	Known scell, activation command sent with legacy TTI and processing time
	Subframe (n+24)

	Known scell, activation command sent with 1ms TTI and n+3 HARQ processing
	Subframe (n+23)

	Known Scell, activation command sent with 1 slot sTTI
	[Slot (n+46)]

	Known Scell, activation command sent with 2OS sTTI
	[OS (n+292)]

	Unknown scell, activation command sent with legacy TTI and processing time
	Subframe (n+34)

	Unnown scell, activation command sent with 1ms TTI and n+3 HARQ processing
	Subframe (n+33)

	Unnown Scell, activation command sent with 1 slot sTTI
	[Slot n+66]

	Unnown Scell, activation command sent with 2OS sTTI
	[OS n+432]

	Deactivation command sent with legacy TTI and processing time
	n+8

	Deactivation command sent with 1ms TTI and n+3 HARQ processing
	n+7

	Deactivation command sent with 1 slot sTTI
	[Slot (n+14)]

	Deactivation command sent with 2OS sTTI
	[Subframe (n+68)]


3 Conclusions

Proposal 1: Internal processing time for CA activation and deactivation delay remains as 20ms (known SCell) and 30ms (unknown SCell)

Proposal 2: Activation and deactivation delays are specified as

	Case
	Requirement

	Known scell, activation command sent with legacy TTI and processing time
	Subframe (n+24)

	Known scell, activation command sent with 1ms TTI and n+3 HARQ processing
	Subframe (n+23)

	Known Scell, activation command sent with 1 slot sTTI
	[Slot (n+46)]

	Known Scell, activation command sent with 2OS sTTI
	[OS (n+292)]

	Unnown scell, activation command sent with legacy TTI and processing time
	Subframe (n+34)

	Unnown scell, activation command sent with 1ms TTI and n+3 HARQ processing
	Subframe (n+33)

	Unnown Scell, activation command sent with 1 slot sTTI
	[Slot n+66]

	Unnown Scell, activation command sent with 2OS sTTI
	[OS n+432]

	Deactivation command sent with legacy TTI and processing time
	n+8

	Deactivation command sent with 1ms TTI and n+3 HARQ processing
	n+7

	Deactivation command sent with 1 slot sTTI
	[Slot (n+14)]

	Deactivation command sent with 2OS sTTI
	[Subframe (n+68)]


