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1. Introduction

In this contribution we provide preliminary simulation results and discussion on radio link monitoring with 5MHz channel bandwidth to progress the work on LTE
2. Discussion

2.1 RLM Test case applicability for multiband UE
We begin by reviewing the existing principles for testing multiband UE. This can be found from 36.521-3
	3A.3.4
UE with Multiband Capability

The Radio Resource Management performance of a UE in sections 4 – 8 is considered to be independent from all bands. Therefore, the required performance in the respective test cases can be verified in one of the bands supported by the UE, with the exception of inter-band testing requirements in clause 3A.1. The test cases in section 9 are considered to be band dependant and are therefore applicable in all of the supported bands in the UE


We think that there is no justification for treating band 31 as a special case, and therefore it seems natural to use the same principle for testing multiband UE that support band 31.

Since RLM tests are in section 7, they are considered to be band independent. This means that for a multiband UE the RLM performance may be verified on another band than LTE450. The 10MHz RLM test may be applied on all 3GPP bands except band 31, and hence there are readily available tests which could already be used with any multiband UE. Therefore, the 5MHz RLM test is really only necessary for single band LTE450 UEs, and should be considered as a significantly lower priority to specify than measurement accuracy tests related to clause A.9.

Proposal 1 : Additional RLM tests are only necessary for single band LTE450 UEs.
2.2 Simulation results

In this section we provide preliminary results using the simulation assumptions which have been provided on the RAN4 reflector[1]. Modifications from 36.133 A.7.3.1 (test 4) and A.7.3.2 (test 2) are marked in red. For reference, we also provide results for RLM using 10MHz channel bandwidth and the existing parameters in the 10MHz FDD in-sync and out of sync tests in 36.133.

Table 1: Simulation assumptions for RLM (In-sync and out-of-sync)

	Parameter
	Value

	Transmission mode
	TM2

	PCFICH/PDCCH/PHICH parameters
	R.7-2 FDD
This channel is not defined in 36.133. Refer to table 2 for details.

	OCNG parameters
	Use the same as OP.2 FDD but with nPRB = 25 instead of 50.

	CP length 
	Normal 

	E-UTRA Channel Bandwidth (BWchannel)
	5 MHz

	Correlation Matrix and Antenna Configuration
	2x2 Low 

	Propagation channel
	ETU 70 Hz

	DRX
	OFF

	Periodic CQI reporting mode
	PUCCH 1-0

	CQI reporting periodicity
	2 ms

	SNR
	SNR range: [-14:1:1] dB

	Out of sync transmission parameters (Note 1)
	DCI format
	1A
As defined in clause 5.3.3.1.3 in TS 36.212

	
	Number of Control OFDM symbols
	3

	
	Aggregation level 
	8 CCE

	
	((( ((
	-3 dB

	
	PCFICH_RB
	1 dB

	
	PDCCH_RA
	1 dB

	
	PDCCH_RB
	1 dB

	
	Verification Point
	10%

	In sync transmission parameters (Note 1)
	DCI format
	1C
As defined in clause 5.3.3.1.4 in TS 36.212

	
	Number of Control OFDM symbols
	3

	
	Aggregation level 
	4 CCE

	
	((( ((
	-3 dB

	
	PCFICH_RB
	1 dB

	
	PDCCH_RA
	-3 dB

	
	PDCCH_RB
	-3 dB

	
	Verification Point
	2%

	PBCH_RA
	-3 dB

	PBCH_RB
	

	PSS_RA
	

	SSS_RA
	

	PHICH_RA
	

	PHICH_RB
	

	PDSCH_RA
	

	PDSCH_RB
	

	OCNG_RA
	

	OCNG_RB
	

	Tx EVM
	6% in both alignment and impairment simulations

	Noc at antenna port
	-98 dBm

	Note 1:  PDCCH/PCFICH corresponding to the in-sync and out of sync transmission parameters need not be included in the Reference Measurement Channel.


Table 2: Newly Proposed PCFICH/PDCCH/PHICH Reference Channel for FDD

	Parameter
	Unit
	Value

	
	
	Existing
	Proposed

	Reference channel
	 
	R.7 FDD
	R.7-2 FDD

	Channel bandwidth
	MHz
	10
	5

	Number of transmitter antennas
	 
	2
	2

	Control region OFDM symbolsNote1
	symbols
	2
	3

	Aggregation level
	CCE
	8
	8

	
	
	
	

	DCI Format
	 
	Note 3
	Note 3

	Cell ID
	 
	Note 4
	Note 4

	Payload (without CRC)
	Bits
	Note 5
	Note 5

	Note 1: The control region consists of PCFICH, PHICH and PDCCH.
Note 2: DCI formats are defined in TS 36.212.
Note 3: DCI format shall depend upon the test configuration.
Note 4: Cell ID shall depend upon the test configuration.
Note 5: Payload size shall depend upon the test configuration. 
Note 6: For PDCCH using SI/RA/P-RNTI, Aggregation level 4 is used


Results for joint PCFICH/PDCCH detection performance for out-of-sync are shown in figure 1 and for in-sync in figure 2. A summary of results is provided in table 33 in terms of required SNR at Qin/Qout BLER thresholds.
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Figure 1 : Simulation results for RLM out-of-sync
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Figure 2 : Simulation results for RLM in-sync

	
	FDD 10MHz
	FDD 5MHz
	Difference

	Out-of-sync SNR at 10% BLER (from figure 1) (dB)
	-9.60
	-9.41
	0.19

	In-sync SNR at 2% BLER (from figure 2) (dB)
	-5.26
	-4.94
	0.32


2.2 Discussion of results

In the simulation parameters, CFI=3 has been proposed, even though CFI=2 could potentially be used for 5MHz testing which would keep more commonality with the 10MHz test. This has been discussed on the RAN4 reflector, and the reasoning is that 3 control symbols has been a convention in 36.101 for 5MHz reference measurement channels, and it is not expected that 2 symbols would make a big difference to performance. However, one thing we would like to confirm is that with 3 control symbols, normal PHICH duration is still assumed, and hence UE needs to decode PCFICH (thus the impact of PCFICH missed detection is implicitly captured into all interested companies’ simulation results and the PDCCH performance for RLM).
Proposal 2 : Interested companies should confirm that the impact of PCFICH missed detection is captured in the PDCCH performance for RLM
Proposed simulation assumptions [1] for 5MHz RLM yield very close parameterization compared to existing RLM test cases for 10 MHz. Provided result confirm that there is indeed only very minor difference in block error rate performance for both in-sync and out-of-sync. One reason is that the reduced frequency diversity in 5 MHz wrt. 10 MHz bandwidth is partly compensated by the smaller channel coding rate (due to slightly decreased DCI payload size in 5 MHz bandwidth).

We note that the SNR difference observed between 10MHz and 5MHz for out-of-sync is 0.19dB and for in-sync is 0.32dB. Since the SNR difference is very small, we think that it would be appropriate to consider the same SNR thresholds are used in 5MHz testing as for the existing 10MHz test, if a similar difference and trend is observed in other company results. At any rate, as discussed on the RAN4 reflector, we think it would be beneficial for interested companies to provide results for 10MHz RLM as well as 5MHz, so that the gap between 10MHz and 5MHz results can be evaluated.
Proposal 3 : Due to the small SNR differences observed between 10MHz and 5MHz RLM with the proposed reference measurement channel, the same SNR thresholds as the 10MHz test are proposed for the 5MHz test
3. Conclusions

In this contribution we provide preliminary simulation results and discussion based on the simulation assumptions provided on the RAN4 reflector. Based on the results and discussion we make 3 proposals

Proposal 1 : Additional RLM tests are only necessary for single band LTE450 UEs.
Proposal 2 : Interested companies should confirm that the impact of PCFICH missed detection is captured in the PDCCH performance for RLM
Proposal 3 : Due to the small SNR differences observed between 10MHz and 5MHz RLM with the proposed reference measurement channel, the same SNR thresholds as the 10MHz test are proposed for the 5MHz test
4. References
[1] http://list.etsi.org/scripts/wa.exe?A2=ind1306b&L=3gpp_tsg_ran_wg4&T=0&P=214

