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Discussion
1. Introduction

This document gives the summary of current discussions on LTE PDSCH DRS demodulation requirements [1~5]. Furthermore, reference measurement channel configurations for PDSCH DRS demodulation are alsoproposed in this contribution. The eventually intention is incorporating this document into current LTE UE demodulation requirements framework.

The main topics are listed in the following:

· Test cases: MCS, channel bandwidths, channel models;
· Simulation assumptions;
· Method of modelling DL beamforming;
· Reference measurement channel configurations;
2. Test Cases
DRS can be used with transmission mode 7 in either FDD or TDD [6], however it is expected that the primary use of DRS will be with TDD, therefore we will focus on TDD test cases first.
The test case setting up for PDSCH DRS demodulations had been discussed in references [1~5]. Since the general UE demodulation performance had been tested, the common intent is making a reasonable limitation on the number of DRS test cases. Therefore, we propose to use the following test cases.
Table 1 Test case for UE PDSCH DRS demodulation performance
	Scenario
	Description
	Reference channel
	Propagation model
	Antenna correlation
	Verification point

	X.1
	1x2 QPSK 1/3 10MHz Full RB
	R.X1
	EPA5
	Low
	70% tp

	X.2
	1x2 16QAM 1/2 10MHz Full RB
	R.X2
	EPA5
	Low
	70% tp

	X.3
	1x2 64QAM 3/4 10MHz Full RB
	R.X3
	EPA5
	Low
	70% tp

	X.4
	1x2 16QAM 1/2 10MHz 1PRB
	R.X4
	EPA5
	Low
	30% tp


· 10MHz full bandwidth is proposed to test UE demodulation performance with DRS;

· Low Doppler: EPA5 
· 1x2 SIMO with low antenna correlation;
· Random precoder update granularity [3,5]

· Frequency domain: 1 PRB;

· Time domain: 1ms;
3. Simulation assumptions
This section gives the generic simulation assumptions for DRS demodulation.

Table 2 Simulation assumptions for DRS demodulation
	Common parameters
	Value

	Uplink-downlink configuration
	#1 (2:2)

	Special subframe configuration
	#4 (DwPTS:GP:UpPTS - 12:1:1)

	Cell ID
	N_cell_ID = 0 shall be assumed whenever applicable

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

	Channel coding
	According to Section 5.3.2 of 36.212

	Redundancy version sequence
	{0,1,2,3} for QPSK and 16QAM, {0,0,1,2} for 64QAM

	Physical channel processing
	According to Section 6.4 of 36.211

	Cyclic prefix
	Normal

	Scheduling rate
	Four subframes plus two DwPTS per radio frame (all downlink subframes occupied)

	Power allocation: 1 TX scenarios
	PA = 0 dB

PB = 0 ((B/(A=1)

	Random precoder update granularity
	Frequency domain: 1 PRB, Time domain: 1 ms

	Number of OFDM symbols reserved for PCFICH/PHICH/PDCCH 
	4 symbols in the case of 1.4 MHz channel bandwidth

3 symbols in the case of 3 and 5 MHz channel bandwidths

2 symbols in the case of 10, 15, and 20 MHz channel bandwidths

	PBCH/SCH overhead
	Included

	Interference
	AWGN

	Symbols for unused PRBs (relevant for the single-PRB cases)
	Zeros shall be inserted

	TX EVM
	6 %

	Simulation length
	10000 subframes at minimum


4. Method of modelling DL beamforming
In reference [5], a 1 x 2 effective channel for the DRS requirements was proposed which could be devised by starting from a 2 x 2 MIMO with the relevant propagation profile, and then apply single-layer 2 x 1 precoders from the CRS code-book and change these randomly for each PRB between each subframe, i.e., in the frequency domain, 

(4.1)
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where the codebook index j (Table 6.3.4.2.3-1 in [7]) changes randomly between every subframe for each PRB. Thus, there is no need to implement separate precoders for DRS in the test equipment. Note that Heff is a 2 x 1 matrix representing the 1 x 2 SIMO channel.  

5. Conclusions
In this contribution we have shown the basic framework for the PDSCH DRS demodulation requirement. It’s proposed that the document could be accepted and endorsed into current LTE UE demodulation requirements framework.
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Annex. Reference measurement channel
The payload sizes are determined by the following method:

Given: Desired code rate R and radio block allocation NRB
1.
Calculate the number of bits (Nbits) that can be transmitted on the current subframe 

2.
Find such A that the resulting code rate is as close to R as possible, i.e. minimize |R –(A+24)/Nbits| subject to:
A is a valid transport block size (according to section 7.1.7 of 36.213) assuming an allocation of NPRB resource blocks
3.
In the event that there is more than one A that minimizes equation in 2 above, we choose the larger value by default

The decode of DRS will be restricted to reduce the complexity of terminal when DRS collision with PSS/SSS/PBCH.

· For FS1, UEs configured in transmission mode 7 are not expected to decode PDSCH resource blocks colliding with the transmission of the PBCH, P-SCH or S-SCH within both slots of the associated subframe (subframe 0 and subframe 5).

· For FS2, UEs configured in transmission mode 7 are not expected to decode PDSCH resource blocks colliding with the transmission of PBCH within both slots of the associated subframe (subframe 0).
· These exceptions should be updated to reflect RAN1’s decision.
Reference channels:

	Ref.
Ch.
	TX
ports
	Alloc.
	MCS
	SF
	FDD
	TDD

	
	
	
	
	
	Nbits
	TBS
(A)
	#CB
	CR
	Peak rate
	Nbits
	TBS
(A)
	#CB
	CR
	Peak rate

	R.X1
	1
	Full
10 MHz
	QPSK
1/3
	0
	11088
	3624
	1
	0.33
	4.24
Mbps
	11088
	3624
	1
	0.33
	2.4
Mbps

	
	
	
	
	5
	11088
	3624
	1
	0.33
	
	12456
	4392
	1
	0.35
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	10356
	3624
	1
	0.35
	

	
	
	
	
	Others
	12600
	4392
	1
	0.35
	
	12600
	4392
	1
	0.35
	

	R.X2
	1
	Full
10 MHz
	16QAM 1/2
	0
	22176
	11448
	2
	0.52
	12.66
Mbps
	22176
	11448
	2
	0.52
	7.02
Mbps

	
	
	
	
	5
	22176
	11448
	2
	0.52
	
	24912
	12960
	3
	0.52
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	20712
	9912
	2
	0.48
	

	
	
	
	
	others
	25200
	12960
	3
	0.52
	
	25200
	12960
	3
	0.52
	

	R.X3
	1
	Full
10 MHz
	64QAM
3/4
	0
	33264
	25456
	5
	0.77
	27.76
Mbps
	33264
	25456
	5
	0.77
	15.6

Mbps

	
	
	
	
	5
	33264
	25456
	5
	0.77
	
	37368
	28336
	5
	0.76
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	31068
	22920
	4
	0.74
	

	
	
	
	
	others
	37800
	28336
	5
	0.75
	
	37800
	28336
	5
	0.75
	

	R.X4
	1
	1PRB 10 MHz
	16QAM
1/2
	0
	504
	224
	1
	0.49
	224
Kbps
	504
	224
	1
	0.49
	124.8

Kbps

	
	
	
	
	5
	504
	224
	1
	0.49
	
	504
	224
	1
	0.49
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	420
	176
	1
	0.48
	

	
	
	
	
	others
	504
	224
	1
	0.49
	
	504
	224
	1
	0.49
	


� 	The main purpose to set these values is verifying the channel estimation performance of PDSCH with User-specific reference symbols.
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