3GPP TSG-RAN WG4 Meeting #78
                                   R4-160323
St. Julian’s, Malta, 15 – 19 February, 2016
Source: 
CATT
Title: 
RLM requirements for the existing high speed scenarios
Agenda Item:
8.12.2
Document for:
Discussion
1 Introduction
In RAN#70 meeting, the WI of “Performance enhancements for high speed scenario” had been approved. The objective of the work item is to “specify the requirements for UE RRM, UE demodulation and BS demodulation which were identified in SI stage. Target moving speed is at least 350km/h and at most 750km/h, depending on candidate solution. Supporting more than 350km/h is only considered for the unidirectional RRH arrangement and the frequency pre-compensation solution. [1]” The RLM test cases for existing high speed scenarios will be specified in the WI, if needed.
In this paper, we will discuss the RLM requirements for the existing high speed scenarios.
2 Discussion
It is specified in TS 36.133 that the UE shall estimate the downlink link quality based on the cell-specific reference signal and compare it to the thresholds Qout and Qin for the purpose of monitoring downlink radio link quality. The threshold Qin and Qout shall correspond to certain block error rates of hypothetical PDCCH transmissions taking into account the PCFICH errors with the specified transmission parameters. Current RLM requirements are specified under ETU70 and AWGN propagations, if the speed of UE is up to 350km/h, its PDCCH performance may degrade, and the RLM requirements may not be met. 
Figure 1 provides the evaluation results of RLM under the existing high speed scenarios with the simulation assumptions provided in Annex, which is the same to the simulation assumptions as in Rel-8 except the propagation conditions. 
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Figure 1 Evaluation results of RLM under the existing high speed scenarios, Qin
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Figure 2 Evaluation results of RLM under the existing high speed scenarios, Qout

From the simulation results, the Qin and Qout levels can be derived as follows in the Table 1.

Table 1 SNR value of Qin/Qout for the existing high speed channel conditions
	Antenna configuration
	Verification point
	Channel Model

	
	
	AWGN
	ETU70
	EVA 875Hz 
	ETU600
	HST 875Hz 

	1x2
	Qout
	-12.87
	-7.29
	-6.86
	-6.27
	-10.96

	
	Qin
	-7.1
	-3.4
	-2.52
	-2.9
	-5.45

	2x2
	Qout
	-12.99
	-7.96
	-7.75
	-7.28
	-10.48

	
	Qin
	-7.71
	-4.35
	-3.75
	-3.68
	-6.18


Based on the simulation results, compared to the PDCCH performance under ETU70 propagation conditions, it can been seen that:

· Significantly performance gain can be seen under HST875 conditions.

· Obvious performance loss can be seen under ETU600 and EVA875 conditions. The maximum performance loss is about 1dB for out-of-sync and 0.9dBfor in-sync.

Observation: Compared to ETU70, obvious PDCCH performance loss can be seen under ETU600 and EVA875 conditions for both out-of-sync and in-sync.
3 Conclusions
In this contribution we provide our simulation results for the RLM evaluation under the existing high speed scenarios. Based on the simulation results, it is observed that:
Observation: Compared to ETU70, obvious PDCCH performance loss can be seen under ETU600 and EVA875 conditions for both out-of-sync and in-sync.
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Annex
Table 2 PDCCH/PCFICH transmission parameters for in-sync

	Attribute
	Value

	DCI format
	1C

	Bandwidth
	10 MHz

	Antenna configuration (two cases)
	1x2 and 2x2

	Antenna correlation
	Low

	Channel model
	AWGN, ETU70, EVA875, HST 875, ETU600

	Aggregation level (CCE)
	4

	Control channel space
	2 symbols

	Ratio of PDCCH RE energy to average RS RE energy
	0 dB, for 1Tx

-3 dB, for 2Tx

	Ratio of PCFICH RE energy to average RS RE energy
	4 dB, for 1Tx

1 dB, for 2Tx

	DRX
	OFF

	L1 evaluation period
	100 ms

	Note 1:
DCI format 1C is defined in clause 5.3.3.1.4 in TS 36.212 [4].

Note 2:
A hypothetical PCFICH transmission corresponding to the number of control symbols shall be assumed.


Table 3 PDCCH/PCFICH transmission parameters for out-of-sync

	Attribute
	Value

	DCI format
	1A

	Bandwidth
	10 MHz

	Antenna configuration (two cases)
	1x2 and 2x2

	Antenna correlation
	Low

	Channel model
	AWGN, ETU70, EVA875, HST 875,ETU600

	Aggregation level (CCE)
	8

	Control channel space
	2 symbols

	Ratio of PDCCH RE energy to average RS RE energy
	4 dB, for 1Tx

1 dB, for 2Tx

	Ratio of PCFICH RE energy to average RS RE energy
	4 dB, for 1Tx

1 dB, for 2Tx

	DRX
	OFF

	L1 evaluation period
	200 ms

	Note 1:
DCI format 1A is defined in clause 5.3.3.1.3 in TS 36.212 [4].

Note 2:
A hypothetical PCFICH transmission corresponding to the number of control symbols shall be assumed.
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