
TSG RAN WG4 meeting #56
R4-102865
Madrid, Spain, 23rd – 27th August, 2010
Source: 
Nokia
Title: 
Simulation results for the additional Rel-9 scenarios
Agenda Item:
6.2.2
Document for:
Discussion
1. Introduction
As set of additional Rel-9 demodulation requirements have been discussed in various RAN4 meetings. The following scenarios have been agreed so far, the modification being applicable to both FDD and TDD:
· A new 4-TX transmit diversity Test-2 is added: 10 MHz, QPSK 1/3, 4x2 low, ETU70, R.13 FDD

· The existing 2-TX CL dual-layer SM Test-1 is replaced with 10 MHz, 64QAM ½, 2x2 low, EPA5
· The existing 4-TX CL dual-layer SM Test-1 is replaced with 10 MHz, 64QAM ½, 2x2 low, EPA5
There is however some difference in opinion regarding handling of the “1.4 MHz problem” and the control channel scenarios. The following proposals have been brought out to address these aspects:
Proposal 1 (Nokia, Ericsson, ST-Ericsson), see [1]
1a) the channel bandwidth of the existing 4-TX transmit diversity Test-1 is changed from 1.4 MHz to 5 MHz

1b) the existing 2-TX PDCCH/PCFICH Test-1 is replaced with 10 MHz, 4CCE, 2x2 low, EVA70
1c) the existing 4-TX PDCCH/PCFICH Test-1 is replaced with 5 MHz, 2 CCE, 4x2 medium, EPA5

1d) the existing 2-TX PHICH Test-1 is replaced with 10 MHz, 2x2 low, EVA70
1e) the existing 4-TX PHICH Test-1 is replaced with 5 MHz, 4x2 medium, EPA5
Proposal 2 (Huawei, LGE)

2a) as 1a, except that the test becomes band-dependent (1.4 MHz channel BW for UEs supporting that, 5 MHz for others)
2b) as 1b
2c) as 1c, except that the test becomes band-dependent (1.4 MHz channel BW for UEs supporting that, 5 MHz for others)
2d) as 1d

2e) as 1e, except that the test becomes band-dependent (1.4 MHz channel BW for UEs supporting that, 5 MHz for others)
Proposal 3 (Huawei)

3a) as 2a, except that the existing 10 MHz Test-1 is dropped
3b) the existing Test-1 becomes band-dependent (1.4 MHz channel BW for UEs supporting that, 5 MHz for others)
3c) no changes

3d) the existing Test-1 becomes band-dependent (1.4 MHz channel BW for UEs supporting that, 5 MHz for others)
3e) No changes

In the present contribution we provide some comments on proposals 2, 3 and show our simulation results for proposal 1.

2. Discussion
The current 1.4 MHz requirements are only applicable to the UEs that can operate on E-UTRA bands that support the 1.4 MHz channel bandwidth. To increase the test coverage, the following proposals have been brought out in recent discussions:
· Change the channel bandwidth of the 1.4 MHz scenarios to the lowest that is supported by all E-UTRA bands, i.e. 5 MHz
· Use 1.4 MHz channel bandwidth for the UEs that support 1.4 MHz, 5 MHz for others
As a background, the 1.4 MHz/TXDIV/EPA5 requirements were introduced as “corner cases”, with propagation conditions resembling a UE near the base station. The combination of a small channel bandwidth and a flat channel is intended to emphasize the imperfections of the UE design, which would be more prominent due to less frequency diversity.
While the 1.4 MHz/TXDIV/EPA5 combination obviously has some merit as a “corner case” it is reasonable to expect that increasing the channel bandwidth to 5 MHz would not relax the UE requirements in a significant manner. Firstly, the 1.4 MHz bandwidth would be still verified assuming 1 TX antenna. Furthermore, the coherence bandwidth of EPA is around 4.5 MHz (assuming 50% correlation), hence implying that the channel would be still relatively flat for the proposed 5 MHz configuration. As a consequence, a UE that would be able to pass the proposed 5 MHz requirements (plus the 1.4 MHz SIMO requirement) would be likely to satisfy the corresponding 1.4 MHz requirements as well. 
We acknowledge that the 1.4 MHz channel estimation performance would not be explicitly verified for 2 and 4 TX antennas as part of the proposal 1. For 2 TX antennas this should be no problem as the pilot pattern is essentially the same as for the 1 TX case. If verifying the 4 TX performance at 1.4 MHz is seen important by the companies, it might be considered whether such test could be accommodated as part of the TXDIV 4TX requirements (chapter 8.2.1.2.2). 
We have also some concerns regarding the proposed band-specific test cases (proposals 2 and 3), as this is not really in line with the earlier drafting principles, and would potentially make future extensions more difficult.
3. Simulation results
The simulations are carried out according to the assumptions given in [1].
The simulation results including 6 % TX EVM but not including the UE imperfections can be found in attached excel sheets, covering both FDD and TDD. The SNR values required for the target throughput are summarized in table 1 below.

Table 1 – alignment results
	test
	SNR @ 70 % throughput

	
	FDD
	TDD

	TXDIV-4TX-T1
	0.9 dB
	1.1 dB

	TXDIV-4TX-T2
	-2.9 dB
	-2.8 dB

	MCW-2TX-T1
	16.6 dB
	-

	MCW-4TX-T1
	13.1 dB
	-

	PDCCH-2TX-T1
	-2.8 dB
	-1.7 dB

	PDCCH-4TX-T1
	3.4 dB
	3.8 dB

	PHICH-2TX-T1
	2.2 dB
	3.0 dB

	PHICH-4TX-T1
	3.7 dB
	4.4 dB


The simulation results including 6 % TX EVM and the UE imperfections are summarized in Table 2 below:

Table 2 – impairment results
	test
	SNR @ 70 % throughput

	
	FDD
	TDD

	TXDIV-4TX-T1
	1.5 dB
	1.8 dB

	TXDIV-4TX-T2
	-2.0 dB
	-1.9 dB

	MCW-2TX-T1
	18.0 dB
	-

	MCW-4TX-T1
	14.7 dB
	-

	PDCCH-2TX-T1
	-1.6 dB
	-0.7 dB

	PDCCH-4TX-T1
	5.2 dB
	5.5 dB

	PHICH-2TX-T1
	3.3 dB
	4.2 dB

	PHICH-4TX-T1
	5.7 dB
	6.4 dB
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