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Introduction
In this contribution we consider further the needed requirements for 500km/h UE speed following the way forward in [2].
Discussion
In this contribution we evaluate necessary requirements for 500km/h UE speed; the methodology is as we described in [1], except that we have also included 1dB hysteresis (i.e. target cell at handover needs to have RSRP 1dB greater than serving cell to trigger handover). To recap, RSRP is defined according to
RSRP(t,f) = PCRS - Lpenetration(f)– 20 log10(vue t)-20*log10(f)-32.54 																(1)
Where PCRS is the CRS transmission power in dBm/15Khz 
L is the penetration loss of the train carriage
vue  is the speed of the UE in m/s
f is the operating frequency in GHz
t is time
Strictly for an SFN network, we should sum the RSRP contribution from all SFN nodes along with their respective distances d1…dN however for simplicity in the analysis we assume the RSRP to be dominated by a single SFN node at the edge of the SFN area, since all other SFN nodes are at a distance of at least 3xISD from the UE.
By evaluating RSRP of the source and target cell, we can determine an ideal handover time, tideal,  when the condition RSRPtarget>RSRPsource + Qhyst is first satisfied.
We assume a handover will be successful if the target RSRP at time tideal-tcell_detect is not more than 3dB lower than the source RSRP and the target RSRP at time tideal-tcell_detect is not more than 1.5dB lower than the source RSRP. These values are based on cell detection side condition and measurement relative accuracy requirement and also include a safety margin as we cannot assume that there are no interfering cells or noise.
 We also note that the rate of change of RSRP in this model does not depend on frequency band, however the absolute pathloss and hence the feasible maximum ISD depends on frequency band under consideration.
Figure 1 shows needed measurement period and needed cell identification requirement as a function of ISD; whether or not a particular ISD can be a valid deployment depends on the link budget for the frequency band under consideration.

Figure 1: Feasible cell identification and measurement period delays for different ISD
Next, we consider the remaining open issues from the way forward on high speed RRM in RAN4#91 [2].
Pcell reselection requirements in idle mode
There are several possible options, as discussed in RAN4#91
· Option 1 (Ericsson)

· Option 2 (Huiawei, Intel)

· Other options are not precluded
Considering figure 1, our view is that the reselection requirements in option 2 are too relaxed. For example, taking Tdetect,E_UTRAN_Intra=3.2s and Tevaluate,EUTRAN_Intra=0.96s for 0.32s DRX cycle means that the smallest ISD which can be supported is ~6.2km. This reduces to approximately 4.4km under option 1.
Since the limiting factor is cell identification, one possible compromise is to take Tdetect from option 1 along with Tevaluate from option 2.  Hence, we propose
Proposal 1 : Requirements for PCell in idle mode to support 500km/h are
	DRX cycle length [s]
	Tdetect,EUTRAN_Intra [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Intra [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra
[s] (number of DRX cycles)

	0.32
	2.24 (7)
	0.32(1)
	0.96(3)

	0.64
	4.48 (7)
	0.64 (1)
	1.92(3)

	1.28
	8.96(7)
	1.28 (1)
	3.84(3)

	2.56Note 1
	58.88 (23)
	2.56 (1)
	7.68 (3)

	Note 1: The DRX configuration is not applicable for high speed scenario



[bookmark: _Hlk10643733]PCell measurement requirements in connected mode with DRX
Again, there are two options under consideration
· Option 1(Ericsson, Qualcomm, Nokia, Intel):
· No enhancement is needed
· Option 2(Huawei)
	DRX cycle length (s)
	Tidentify_intra (s) (DRX cycles)

	≤0.04
	0.8 (Note1)

	0.04<DRX-cycle≤0.08
	Note2(15)

	0.08<DRX-cycle<1.28
	Note2(10)

	DRX=1.28
	Note2 (6 or larger value)

	1.28<DRX-cycle note3≤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.
Note3:     The DRX configuration is not applicable for high speed scenario.


Comparing option 2 to the existing requirement for PCell, the only difference can be seen to be enhancement of Tidentify_intra from 10 DRX cycles to a value 6 or larger. 6 DRX cycles at 1.28s corresponds to 7.68s. It is clear from figure 1 that only the largest ISDs can be supported (>~9.3km) with this enhanced value. For this reason, we feel that the enhancement is not likely to be of much practical value, although we are also not strongly opposed to the enhancement.
Proposal 2: No enhancement is needed for PCell measurement requirements in connected mode with DRX

Conclusions
In this contribution we considered further the needed requirements for 500km/h UE speed and make the following proposals:
Proposal 1 : Requirements for PCell in idle mode to support 500km/h are
	DRX cycle length [s]
	Tdetect,EUTRAN_Intra [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Intra [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra
[s] (number of DRX cycles)

	0.32
	2.24 (7)
	0.32(1)
	0.96(3)

	0.64
	4.48 (7)
	0.64 (1)
	1.92(3)

	1.28
	8.96(7)
	1.28 (1)
	3.84(3)

	2.56Note 1
	58.88 (23)
	2.56 (1)
	7.68 (3)

	Note 1: The DRX configuration is not applicable for high speed scenario



Proposal 2: No enhancement is needed for PCell measurement requirements in connected mode with DRX
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Notel: The DRX configuration is not applicable for high speed scenario.





