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1. Introduction

In the last RAN4 meeting, the demodulation test for DRS was discussed in [1]. And at RAN1#52bis meeting, DRS was approved to be mandatory for TDD. So, it’s time to initiate the corresponding demodulation work in RAN4. This document presents further considerations on this issue.
2. Proposed simulation assumption
In the last RAN4 meeting it is pointed out that the number of test cases for DRS demodulation performance needs to be limited. Table 1 gives the proposed test cases, which is different from the ones proposed in [1] in terms of channel bandwidth option and total numbers. Considering that DRS is used for a specific user and it is very rare that a user will operating at a very high bandwidth in case of DRS, the proposed test cases are mainly for 5MHz bandwidth. 
Table 1 proposed simulation case for UE-specific reference symbol

	Simulation No.
	Note

	1
	QPSK rate 1/3 EVA5Hz 5MHz, low correlation

	2
	QPSK rate 1/3, ETU70Hz, 5MHz, low correlation

	3
	QPSK rate 1/3, ETU300Hz, 5MHz, low correlation

	4
	16QAM rate 1/2, EVA5Hz, 5MHz, low correlation

	5
	64QAM rate 3/4, EVA5Hz, 5MHz, low correlation

	6
	16QAM rate 1/2, ETU70Hz, 10MHz, high correlation

	7
	QPSK rate 1/3, ETU70Hz, 1RB/5MHz, low correlation


The following common assumptions are also proposed for all UE-specific reference symbol demodulation simulations listed in table 1.
· SIMO 1x2

· UL/DL ratio: 2 DL + 12/14 DwPTS : 2UL + 1/14 UpPTS
· Non-ideal channel and noise estimation with no constraint on implementation

· LTE channel codec and HARQ assumptions

· Simulations use RV sequence {0,1,2,3} for QPSK and 16QAM 

· Simulations use RV sequence {0,0,1,2} for 64QAM

· AWGN results with no interference
· No power boosting on reference symbols

· No CDD

· Synchronization and broadcast channel overheads included
· Tx EVM of 6% to be included in simulations
Table 2 shows the resulting payload sizes and number of channel bits for each subframe for TDD. DRS and CRS are excluded from the payload size. Besides BCH and SS overheads are also excluded from the following subframe. 
· SF#0: BCH (slot #2) and SSS in symbol 14.
· SF#5: SSS in symbol 14 
· DwPTS(12): PSS in symbol 3 (72 centre SC)
Table 2: Bits per subframe and information payload sizes with PBCH/SCH and DRS overhead

	Simulation Scenario
	Subframe 0
	Subframe 5
	Other subframes
	Dwpts（12）

	
	Bits/SF
	PL size
	Bits/SF
	PL size
	Bits/SF
	PL size
	Bits/SF
	PL size

	SIMO QPSK 1/3    5 MHz
	5640
	1864
	6156
	2024
	6300
	2088
	5106
	1672

	SIMO 16-QAM 1/2  5 MHz
	11280
	5608
	12312
	6072
	12600
	6328
	10212
	5096

	SIMO 64-QAM 3/4  5 MHz
	16920
	12576
	18468
	13920
	18900
	14112
	15318
	11448

	SIMO 16-QAM 1/2 10 MHz
	23880
	11960
	24912
	12384
	25200
	12576
	20712
	10296

	SIMO QPSK 1/3       single RB
	252
	64
	252
	64
	252
	64
	210
	48


3. Conclusion
The document further discussed UE demodulation performance for UE specific reference signals. It is proposed to perform demodulation simulations for UE-specific reference symbol based on this document.
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