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1 Introduction

In last RAN4#69 meeting, it was agreed that one WF[1] on high Doppler issue for RRM. In the WF, channel models for high Doppler simulation were agreed and interested companies were encouraged to provide preliminary consideration for RRM aspects. This paper provides simulation results of RLM using simulation assumption provided by one company[2] in the last meeting. Finally, we provides  our view on RLM under high doppler case  based on the results.
2 Simulation assumption

In Rel-8/Rel-9, RLM test case considered two channel models such as AWGN, ETU70 using antenna configuration of 1x2 and 2x2. For high Doppler channel, HST, EVA300 and EVA600 channel were agreed to be considered for simulation assumption of RSRP/RSRQ  in the WF[1]. The simulation scenario and assumptions are listed in tables below. 
Table 1. RLM Simulation Scenarios

	Scenario
	Description
	CFI
	Channel model
	Verification point

	RLM1-1
	2x2 8CCE DCI1A 10MHz SFBC
	2
	EVA 600 Hz
	10%

	RLM1-2
	2x2 8CCE DCI1A 10MHz SFBC
	2
	EVA 600 Hz
	10%

	RLM2-1
	2x2 4CCE DCI1C 10MHz SFBC
	2
	EVA 600 Hz
	2%

	RLM2-2
	2x2 4CCE DCI1C 10MHz SFBC
	2
	EVA 600 Hz
	2%

	RLM3-1
	2x2 8CCE DCI1A 10MHz SFBC
	2
	HST
	10%

	RLM3-2
	2x2 8CCE DCI1A 10MHz SFBC
	2
	HST
	10%

	RLM4-1
	2x2 4CCE DCI1C 10MHz SFBC
	2
	HST
	2%

	RLM4-2
	2x2 4CCE DCI1C 10MHz SFBC
	2
	HST
	2%

	RLM5-1
	2x2 8CCE DCI1A 10MHz SFBC
	2
	EVA 300 Hz
	10%

	RLM5-2
	2x2 8CCE DCI1A 10MHz SFBC
	2
	EVA 300 Hz
	10%

	RLM6-1
	2x2 4CCE DCI1C 10MHz SFBC
	2
	EVA 300 Hz
	2%

	RLM6-2
	2x2 4CCE DCI1C 10MHz SFBC
	2
	EVA 300 Hz
	2%

	


Table 2. Out-of sync PCFICH/PDCCH assumptions for Target cell (Serving cell)

	Common parameters
	Value

	General setup
	PDCCH and PCFICH are tested jointly.

	Performance requirement
	SNR required to fulfill the target quality

	Channel coding
	According to Sections 5.3.3 and 5.3.4 of 36.212

	Physical channel processing
	According to Sections 6.7 and 6.8 of 36.211

	Power allocation: 2 TX 1
	PDCCH_RA = PDCCH_RB = 1 dB 

PCFICH_RA = PCFICH_RB = 1 dB



	PHICH duration
	Normal 

	Number of PHICH groups 2
	Ng=1

	PDCCH content
	All PDCCH resources (in addition to the desired PDCCH) shall be occupied by non-zero data. Transmission power for non-desired PDCCH should be de-boosted so that the total transmission power should be the maximum transmission power.

	Cyclic prefix
	Normal

	Scheduling rate
	Fully scheduling in all the downlink subframes

	Blind decoding
	Not taken into account in the simulations

	Channel estimation
	Practical and realizable channel and noise estimates with no a-priori knowledge of the channel state information

	Simulation length
	10000 sub-frames at minimum

	TDD frame structure
	Uplink-downlink configuration: 1 

Special sub-frame configuration: 6

	Serving cell SNR
	-14dB to 0dB


Note 1:
The power allocation values PDCCH_RA and PDCCH_RB are given as defined in the Section 3.3 of 36.101. 

Note 2:
The number of PHICH groups for normal cyclic prefix is equal to ceiling [Ng (N_DL_RB/8)], where N_DL_RB is the downlink bandwidth configuration (number of resource blocks).
Table 3. In sync PCFICH/PDCCH assumptions for Target cell (Serving cell)

	Common parameters
	Value

	General setup
	PDCCH and PCFICH are tested jointly.

	Performance requirement
	SNR required to fulfill the target quality

	Channel coding
	According to Sections 5.3.3 and 5.3.4 of 36.212

	Physical channel processing
	According to Sections 6.7 and 6.8 of 36.211

	Power allocation: 2 TX 1
	PDCCH_RA = PDCCH_RB = -3 dB 

PCFICH_RA = PCFICH_RB = 1 dB



	PHICH duration
	Normal

	Number of PHICH groups 2
	Ng=1

	PDCCH content
	All PDCCH resources (in addition to the desired PDCCH) shall be occupied by non-zero data. Transmission power for non-desired PDCCH should be de-boosted so that the total transmission power should be the maximum transmission power.

	Cyclic prefix
	Normal

	Scheduling rate
	Fully scheduling in all the downlink subframes

	Blind decoding
	Not taken into account in the simulations

	Channel estimation
	Practical and realizable channel and noise estimates with no a-priori knowledge of the channel state information

	Simulation length
	10000 sub-frames at minimum

	TDD frame structure
	Uplink-downlink configuration: 1 

Special sub-frame configuration: 6

	Serving cell SNR
	-14dB to 0dB


Note 1:
The power allocation values PDCCH_RA and PDCCH_RB are given as defined in the Section 3.3 of 36.101. 

Note 2:
The number of PHICH groups for normal cyclic prefix is equal to ceiling [Ng (N_DL_RB/8)], where N_DL_RB is the downlink bandwidth configuration (number of resource blocks).

3 Simulation results

Figure 1 and figure 2 show BLER of out of synchronization and in synchronization respectively. 
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Figure 1. PDCCH BLER of RLMx-1 (out of synchronization) 
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Figure 2. PDCCH BLER of RLMx-2 (in synchronization) 
From the results, SNR points corresponding to Qout (BLER of 0.1)and Qin(BLER of 0.02) are summarized in table3-1 below. Table3-2 shows the difference of SNR to compare the performances with reference of  HST.

Table 3-1. SNR points of Qout and Qin 
	　[dB]
	HST
	EVA300
	EVA600

	Qout(10%)
	-11.32 
	-10.85 
	-10.49 

	Qin(2%)
	-6.01 
	-5.40 
	-5.01 


Table 3-2. SNR difference between HST and other channels 
	　[dB]
	HST
	EVA300
	EVA600

	Qout(10%)
	0 
	0.47 
	0.83 

	Qin(2%)
	0 
	0.61 
	1.00 


Based on summarized table3-2, we can see some observations as below.

· Observation1 :  The difference of performance between HST and EVA300 is about 0.5dB for both Qout and Qin.
· Observation2 : The difference of performance between HST and EVA600 is about 1.0 dB for both Qout and Qin.
4 Conclusion
In this contribution, we provided the preliminary simulation and some observation on RLM for high Doppler case under HST, EVA300 and EVA600 . 
· Observation1 :  The difference of performance between HST and EVA300 is about 0.5dB for both Qout and Qin.
· Observation2 : The difference of performance between HST and EVA600 is about 1.0 dB for both Qout and Qin.
From observation, the performance difference is not big.  It means that RLM issue does not need to be considered for  high Doppler.
· Proposal 1 : For  high Doppler case, RLM issue does not need to be considered.
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