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Introduction
Two major objectives are defined in the Rel-13 LTE SI [1] on performance enhancements for high speed scenario.  The first objective (Objective 1) is to study enhancing of the requirements “under existing high speed scenario”, and the 2nd objective to study new deployment conditions for “new high speed scenarios”.
In this contribution, we focus on Objective 1 to study its impact on BS demodulation performance.  This objective, as defined in [1], states that:
· Comprehensively enhancing of the requirements for UE RRM, UE demodulation and BS demodulation under existing high speed scenario.
· Associated requirements to be enhanced for deployment scenarios with UE velocity at least up to 350km/h as 1st priority :
· UE RRM: Cell identification, measurement reporting delay, RLM, Cell selection/reselection, and measurement accuracy performance
· UE demodulation: PDSCH, PDCCH/PCFICH, PHICH, PBCH, EPDCCH demodulation performance
· UE CSI reporting: CSI reporting performance 

· RAN4 shall first identify the requirements to be enhanced.
· Associated requirements to be studied for deployment scenarios with UE velocity above 350km/h:
· UE RRM: Cell identification, measurement reporting delay, RLM, Cell selection/reselection, and measurement accuracy performance
· UE demodulation: PDSCH, PDCCH/PCFICH, PHICH, PBCH, EPDCCH demodulation performance
· UE CSI reporting: CSI reporting performance
· BS demodulation: PUSCH and PRACH demodulation performance
Evaluation on the potential BS impact under Objective 1 is provided in the contribution, following the SID “under existing high speed scenario”.
2
BS high speed performance with LTE existing scenario
The motivation paper on the Rel-13 SI [2] provided a good comparison on the existing LTE requirements for high speed support.  Figure 1, which is copied from Figure 1 of [2], illustrates the difference in high speed requirements between LTE UL and DL.  Based on this figure, it shows that the existing LTE requirements have defined BS performance as high as 350km/h; while the UE performance requirements might be short in high speed requirements.
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Figure 1    High speed requirements in current 3GPP specifications (from Figure 1 of [2])
Figure 1 is apparently based on the HST (high speed train) model, which is defined is TS 36.104 for UL, as the “existing high speed scenario”.  The UL supported maximum speed for HST, as specified in 36.104, can be as high as 350km/hr.  The parameters for high speed train (HST) conditions (defined in Table B.3-1 of 36.104) are shown here (from TS 36.104, V12.6.0):

Table B.3-1 (of 36.104): Parameters for high speed train conditions

	 Parameter
	Value

	
	Scenario 1
	Scenario 3
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	1000 m
	300 m
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	50 m
	2 m
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	350 km/h
	300 km/h
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	1340 Hz
	1150 Hz


NOTE1:
Parameters for HST conditions in table B.3-1 including 
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 and Doppler shift trajectories presented on figures B.3-1 and B.3-2 were derived from Band1 and are applied for performance verification in all frequency bands.

Note that the maximum Doppler shift 
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Hz was derived from Band 1 and shall be “applied for performance verification in all frequency bands”.  For band 1, the UL supported maximum speed is 350 km/hr with 
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Hz.  While for other bands, the supported maximum speed will be different due to different frequencies with the fixed maximum Doppler shift.  As discussed in [3], we illustrate the BS supported UE speed with the fixed Doppler shift in Figure 2.  The figure shows the maximum UE speed under HST with specified BS performance for all LTE bands, provided that the fixed Doppler shift in Scenario 1 of HST is applied.
Based on Figure 2, it can be concluded that majority LTE bands can support high speed UE exceeding or close to 350km/h, based on the existing HST scenarios.  There are a few exception bands, as expected due to their higher operating frequencies.  For example, Band 22, Band 42, and Band 43 could support UE speed up to 200km/h for BS performance, based on the existing 
[image: image9.wmf]1340

d

f

=

Hz, and Band 7, Band 30, Band 38, Band 40, and Band 41 are in the range of 300km/h.
Observation 1: The existing HST scenarios can support BS performance up to 350km/hr for majority of LTE bands (less than 2GHz).

Observation 2: Based on the existing 
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Hz, Band 22, Band 42, and Band 43 could support UE speed up to 200km/h for BS performance; while Band 7, Band 30, Band 38, Band 40, and Band 41 are in the range of 300km/h.
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Figure 2     LTE UL supported UE velocity of all LTE bands with fd=1340Hz
3
Discussion and conclusion
Based on the existing high speed scenario as HST model, we evaluate the BS performance requirements over all LTE bands.  Based on our study, we observed that

 Observation 1: The existing HST scenarios can support BS performance up to 350km/hr for majority of LTE bands (less than 2GHz).

Observation 2: Based on the existing 
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Hz, Band 22, Band 42, and Band 43 could support UE speed up to 200km/h for BS performance; while Band 7, Band 30, Band 38, Band 40, and Band 41 are in the range of 300km/h.
From our understanding and study, the SI under Objective 1 shall focus to address the difference of high speed requirements between BS and UE under the existing scenarios.  Under the existing requirements, BS performance can support 350km/h for majority of LTE bands, although the maximum UE speed is limited for high bands.  Based on the agreed WF [4], 2.7GHz (or 2.6GHz) will be considered during the study under Objective 2.  Further study on high speed support over high band shall be performed under Objective 2 study.  Therefore, we propose that there will be no need to enhance the existing high speed BS performance requirements under Objective 1.
Proposal: 
There is no need to enhance the existing high speed BS performance requirements under Objective 1 of the Rel-13 high speed SID.
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