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Introduction
In RAN4 meeting #90bis, the WF [1] on the WI of enhancement for LTE in high speed scenario is approved. The Scell measurement  related requirements in this WF are listed as follows:
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In this contributions, we provide our view on the enhancement of Scell measurement in high speed scenario.
SCell activation delay in high speed scenario
The current SCell activation delay requirement in TS 36.133 is copied as follows,
	[bookmark: _Toc383690770]7.7.2	SCell Activation Delay Requirement for Deactivated SCell
The requirements in this section shall apply for the UE configured with one downlink SCell. The requirements in this section are applicable for E-UTRA FDD, E-UTRA TDD and E-UTRA TDD-FDD carrier aggregation.
The delay within which the UE shall be able to activate the deactivated SCell depends upon the specified conditions.
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+Nact_known provided the following conditions are met for the SCell:
-	During the period equal to max(5 measCycleSCell, 5 DRX cycles) before the reception of the SCell activation command:
-	the UE has sent a valid measurement report for the SCell being activated and
-	the SCell being activated remains detectable according to the cell identification conditions specified in section 8.3.3.2,
-	SCell being activated also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 8.3.3.2 where
Nact_known =24;
Nact_known =23 if the activation command is transmitted on the PDSCH with ShortProcessingTime=TRUE;
Nact_known =22 if the activation command is transmitted on the PDSCH with ShortTTI-r15 configured;
Otherwise upon receiving the 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+Nact_unknown provided the SCell can be successfully detected on the first attempt where
Nact_unknown =34;
Nact_unknown =33 if the activation command is transmitted on the PDSCH with ShortProcessingTime=TRUE;
Nact_unknown =32 if the activation command is transmitted on the PDSCH with ShortTTI-r15 configured;



The above delay requirement for SCell activation and deactivation is designed with the following principles: The value of 24ms for known SCell includes 4ms for MAC CE decoding time and 20ms for AGC training and time tracking. If the timing information of SCell in know, another 10ms is needed for  PSS/SSS detection to obtain the timing information. Furthermore, the 4ms for MAC CE decoding time can be further reduced if shortened TTI is used.
For high speed scenario, the MBSFN subframe may not be applicable, so AGC time for measurement can be reduced. Thus, for the case where the timing information of SCell is known, the SCell activation delay will be 7ms including 4ms for MAC CE decoding, 1ms for AGC training time, and 2ms for time/frequency tracking. Similarly, for for the case where the timing information of SCell is unknown, the SCell activation delay will be 17ms.
Thus, it is proposed. 
Proposal 1: No MBSFN subframe is applicable for SCell activation delay in LTE high speed scenario.

Measurements of a secondary CC in high speed scenario
CA operation in high speed scenario (e.g. in high speed train) is going to be supported in release 16 LTE. However, current UE measurement requirement in CA operation is derived based on low or medium speed scenario. The consequence is that the cell identification delay and measurement period on deactivated SCell is quite long under high speed scenario, which would lead to less efficient CA operation. For instance, the cell identification delay on SCC is 20*measCycleScell in non-DRX, corresponding to 3.2s~25.6s. Considering the train is moving at 500km/h, UE will travel 450m~3600m during 3.2s~25.6s. Such as long distance means UE may have already pass several cells during this time period. In other word, current design is not sufficient for UE to quickly identify the SCell under high speed scenario. To cope with that, UE measurement in CA operation under high speed scenario needs to be enhanced.
When highSpeedEnhancedMeasFlag is configured, the measurement of the primary component carrier is enhanced according to TS36.133 clause 8.3.3.1. The enhanced measurement requirement is defined in TS38.133 clause 8.1.2.2 with indication of highSpeedEnhancedMeasFlag. The effect is that the cell identification delay and measurement period are reduced.
However, currently the enhanced measurement does not apply for the secondary component with active SCell. The reason is that in legacy high speed train work item, CA operation was not considered, while in release 16 CA is going to be supported under high speed scenario. Therefore the cell identification delay and measurement period of a secondary component carrier with active SCell need to be enhanced as well.
To enhance the measurement of a secondary component carrier with active SCell, there are many ways. One way is to apply the enhanced measurement on primary component carrier to all the secondary component carriers with active SCell.
In TS36.133, the measurement requirement for a secondary CC is specified as follows:
[image: ]
Note that there are 3 ways to reduce the identification time for a secondary CC: 
· Reduce value of MeasCycleSCell 
· Reduce the multiplication factor before MeasCycleSCell
· Reduce Tidentify_scc1
Similar approaches can be applied to the measurement period time for secondary CC. 
MeasCycleSCell is specified in TS36.331 clause 6.3.5:
MeasCycleSCell-r10 ::=				ENUMERATED {sf160, sf256, sf320, sf512,
													sf640, sf1024, sf1280, spare1}
	measCycleSCell
The parameter is used only when an SCell is configured on the frequency indicated by the measObject and is in deactivated state, see TS 36.133 [16, 8.3.3]. E-UTRAN configures the parameter whenever an SCell is configured on the frequency indicated by the measObject, but the field may also be signalled when an SCell is not configured. Value sf160 corresponds to 160 sub-frames, sf256 corresponds to 256 sub-frames and so on.



It can be seen, the shortest value is 160ms, which is considered quite long in high speed scenario. Therefore new candidate values shall be introduced, e.g.
MeasCycleSCell-r10 ::=				ENUMERATED {sf40, sf80, sf160, sf256, sf320, sf512,
													sf640, sf1024, sf1280, spare1}
For instance, new values of 40ms and 80ms can be introduced. Note that sf40 and sf80 are just for example, it could be any other values smaller than 160ms.
Proposal 3:  Introduce new values of sf40 and sf80 for MeasCycleSCell.
Other ways to reduce the cell identification delay and measurement period is to reduce the factor before measCycleScell or Tidentify_scc1/ Tmeasure_scc1.  According to the simulation results in [2], it is shown that for cell identification, PSS/SSS detection delay shall be at least 10 DRX cycles when SINR ≥ -6dB. Thus, it is proposed:
Proposal 4: For release 16, deactivated SCell requirements when no common DRX is used is based on Tidentify_scc = 10 measCycleSCell.
[bookmark: _GoBack]Proposal 5: For release 16, deactivated SCell requirements when common DRX is used is based on Tidentify_scc = max(10 measCycleSCell, Tidentify_scc1).  Tidentify_scc1 is given in table 1
Table 1: Requirement for Tidentify_scc1
	DRX cycle length (s)
	Tidentify_scc1 (s) (DRX cycles)

	≤0.04
	0.8 (Note1)

	0.04<DRX-cycle≤0.08
	Note2(15) 

	0.128
	Note2(10)

	0.128<DRX-cycle≤2.56
	Note2(20)

	Note1:	Number of DRX cycle depends upon the DRX cycle in use
Note2:	Time depends upon the DRX cycle in use




Conclusions
In this contribution, SCell activation delay and measurement requirements for high speed scenario are discussed, and proposals are drawn as below,
Proposal 1: No MBSFN subframe is applicable for SCell activation delay in LTE high speed scenario.
Proposal 2:  Introduce new values of sf40 and sf80 for MeasCycleSCell.
Proposal 3: For release 16, deactivated SCell requirements when no common DRX is used is based on Tidentify_scc = 10 measCycleSCell.
Proposal 4: For release 16, deactivated SCell requirements when common DRX is used is based on Tidentify_scc = max(10 measCycleSCell, Tidentify_scc1).  Tidentify_scc1 is given in table 1
Table 1: Requirement for Tidentify_scc1
	DRX cycle length (s)
	Tidentify_scc1 (s) (DRX cycles)

	≤0.04
	0.8 (Note1)

	0.04<DRX-cycle≤0.08
	Note2(15)

	0.128
	Note2(10)

	0.128<DRX-cycle≤2.56
	Note2(20)

	Note1:	Number of DRX cycle depends upon the DRX cycle in use
Note2:	Time depends upon the DRX cycle in use
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