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1 Introduction
The DL&UL reference measurement channels (384kbps) for 1.28Mcps TDD currently defined in [1] and [2] were found inconsistent with some RAN1 and RAN2 specifications. These two channels should be modified and the corresponding performance requirements need to be revised accordingly. 
In this contribution we discuss the reference measurement channels’ inconsistency with other specifications and recommend new channels. In addition, link level simulation results are provided based on new reference channels.

2 Discussion

It was found that there are some problems in both DL and UL reference measurement channel (384kbps) for 1.28Mcps TDD. In this section we will point out those problems. New reference channels were proposed in the simulation assumptions.
Firstly, some parameters such as RM and resources are not compatible with [3] and [5]. 

In the reference channel, the Rate Matching (RM) for DCCH is defined to 212 and no RM for DTCH is defined. In the process of searching an RM for DTCH, we found that no such value exists. It means that the configuration in the reference measurement channel is not compatible with [3] and [5]. Some revisions should be made. The process of finding the RM problem is described below:

(1) A range of DTCH RM can be calculated from the provided rate matching process and the equation of 
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 defined in 4.2.7.1 of [3]. 

(2) Another restriction on the Ndata, j for DTCH RM is also provided in 4.2.7.1 of [3]. Since PL (Puncturing limit), defined in 4.2.7 of [3] and signaled from higher layers, should be a multiple of 0.04 (requested in [5]), only limited PL value exists. Under these PL values, another DTCH RM range could be calculated based on this restriction. 

However, it was found that these two DTCH RM ranges have no intersections under any PL values, which means the reference channel itself is not compatible with other specifications.
Secondly, the length of the DCCH MAC-Header is not correct. According to the descriptions in 9.2.1.1 of [4], when DTCH or DCCH mapped to DCH, there are only two options for MAC-Header (a fixed 4-bit C/T field is included or no MAC-Header is required at all), depending on whether multiplexing of dedicated channels on MAC is enabled or not. However, the DCCH of the reference measurement channel (384kbps) for 1.28Mcps TDD use a 16bits MAC-Header, which do not comply with any of the two options, so it should be revised.
3 Link Level Simulation (DL)
3.1 Simulation Assumptions
Table 1: Parameters of proposed DL reference measurement channel (384 kbps)

	Parameter
	Value

	Information data rate
	384 kbps

	RU's allocated
	4TS (9*SF16) = 36RU/5ms

	Midamble
	144

	Interleaving
	20 ms

	Power control (TPC)
	16 Bit/user/10ms

	TFCI
	64 Bit/user/10ms

	Synchronisation Shift (SS)
	16 Bit/user/10ms

	Inband signalling DCCH
	2.4 kbps

	Puncturing level at Code rate: 1/3 DCH of the DTCH / ½ DCH of the DCCH
	47% / 12%
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Figure 1 proposed DL reference measurement channel (384 kbps)
Note: For the reference channels above, PL equals 0.52.
Other simulation assumptions are same to section 9.7.1.1.2 in [6] and [7]. The assumptions were also listed in Annex A.
3.2 Simulation Results
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Figure 2 Performance of revised DL reference channel

Table 2 DL Performance Summary (dB)
	BLER
	Ior/Ioc(AWGN)
	Ior/Ioc(Case1)
	Ior/Ioc(Case2)
	Ior/Ioc(Case3)

	0.1
	1.64
	12.06
	7.87
	5.86

	0.01
	2.01
	17.91
	11.51
	7.22

	0.001
	2.21
	21.76
	15.22
	8.38
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Figure 3 Compare DL DTCH & DL DCCH Performance

The figure above compared the performance of the DTCH (TrCH1) and DCCH (TrCH2). From these results we can see that DCCH has better performance.
4 Link Level Simulation (UL)

4.1 Simulation Assumptions
Table 3: Parameters of proposed UL reference measurement channel (384 kbps)
	Parameter
	Value

	Information data rate
	384 kbps

	RU's allocated
	4TS (1*SF2 + 1*SF16) = 36RU/5ms

	Midamble
	144

	Interleaving
	20 ms

	Power control (TPC)
	16 Bit/user/10ms

	TFCI
	64 Bit/user/10ms

	Synchronisation Shift (SS)
	16 Bit/user/10ms

	Inband signalling DCCH
	2.4 kbps

	Puncturing level at Code rate: 1/3 DCH of the DTCH / ½ DCH of the DCCH
	47% / 12%
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Figure 4 proposed UL reference measurement channel (384 kbps)
Note: For the reference channels above, PL equals 0.52.

Other simulation assumptions are same to section in section 9.7.1.1.2 of [6] and [9] except the channelization codes for DPCH2 changed from C(5;8) to C(9;16), since the allocated RU number in one time slot changed from 10 to 9. The assumptions were also listed in Annex A.
4.2 Simulation Results
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Figure 5 Performance of revised UL reference channel

Table 4 UL Performance Summary (dB)
	BLER
	Ior/Ioc(AWGN)
	Ior/Ioc(Case1)
	Ior/Ioc(Case2)
	Ior/Ioc(Case3)

	0.1
	-1.93
	3.76
	1.76
	0.42

	0.01
	-1.72
	7.90
	4.11
	1.26

	0.001
	-1.58
	10.51
	6.25
	2.18


5 Conclusion
There are some problems in both DL and UL reference measurement channel (384kbps) for 1.28Mcps TDD currently defined in [1] and [2]. This document discussed those problems, proposed new reference channels and presented the simulation results.
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Annex A:
Simulation Assumptions
General

Table 9.11

	Parameter
	Explanation/Assumption

	Chip Rate
	1.28 Mcps

	Duration of TDMA sub-frame
	5 ms

	Number of time slots per sub-frame
	7

	Closed loop power control
	OFF

	AGC
	OFF

	Number of samples per chip
	1 sample per chip

	Propagation Conditions
	See Tdoc R400TDD051

	Numerical precision
	Floating point simulations

	BLER target
	10E-1; 10E-2; 10E-3

	BLER calculation
	BLER will be calculated by comparing with transmitted and received bits.

	DCCH model
	Random symbols transmitted, not evaluated in the receiver

	TPC and SS model
	Random symbols transmitted, not evaluated in the receiver

	TFCI model
	Random symbols, not evaluated in the receiver but it is assumed that receiver gets error free reception of TFCI information

	Turbo decoding
	Max Log Map with 4 iterations

	Measurement Channels
	See Tdoc R400TDD052

	Other L1 parameters
	As Specified in latest L1 specifications

	Cell parameter
	0 (this determines the scrambling and basic midamble code)


Additional downlink parameters

Table 9.12

	Parameter
	Value

	Îor/Ioc
	Ratio to meet the required BLER target

	# of DPCHoi 


	Bit rate
	Static
	Case 1
	Case 2
	Case 3

	
	12.2 kbps
	8
	8
	8
	8

	
	64 kbps
	2
	2
	2
	2

	
	144 kbps
	2
	2
	2
	2

	
	384 kbps
	0
	0
	0
	0

	Number of timeslots per sub-frame per user
	12.2 kbps: TS=1

64 kbps: TS=1

144 kbps: TS=2

384 kbps: TS=4

	Transmit diversity, “TxAA”, “TSTD”
	OFF

	Receiver antenna diversity
	OFF

	Midamble
	Common midamble (See TR25.928v1.1.0 chapter 7.2.5)

	Channelisation codes C(k; Q)

(see TR25.928v1.1.0 chapter 9.2.2)
	
	12.2 kbps
	64 kbps
	144 kbps
	384 kbps

	
	DPCHi
	C(i; 16)
	C(i; 16)
	C(i; 16)
	C(i; 16)

	
	DPCHoj
	C(j+2; 16)
	C(j+8; 16)
	C(j+8; 16)
	-

	Receiver
	Joint Detector (ZF-BLE)

	Channel Estimation
	Ideal multipath delay estimation and joint channel estimator according to article from Steiner and Baier in Freq., vol. 47, 1993, pp.292-298, based on correlation to obtain the complex amplitudes for the path.


Additional uplink parameters

Table 9.13

	Parameter
	Value

	Channel Estimation
	Ideal multipath delay estimation and joint channel estimator according to article from Steiner and Baier in Freq., vol. 47, 1993, pp.292-298, based on correlation to obtain the complex amplitudes for the path.

	Receiver antenna diversity
	ON (2 antennas)

	Îor/Ioc [dB]
	Parameter to meet the required BLER

	# of DPCHoi 


	Bit rate
	Static
	Case 1
	Case 2
	Case 3

	
	12.2 kbps
	4
	4
	4
	4

	
	64 kbps
	1
	1
	1
	1

	
	144 kbps
	1
	1
	1
	1

	
	384 kbps
	0
	0
	0
	0

	Number of timeslots per frame per user
	12.2 kbps: TS=1

64 kbps: TS=1

144 kbps: TS=2

384 kbps: TS=4

	Channelisation codes C(k; Q)

(see TR25.928v1.1.0 chapter 9.2.2)
	
	12.2 kbps
	64 kbps
	144 kbps
	384 kbps

	
	DPCH1
	C(1; 8)
	C(1; 2)
	C(1; 2)
	C(1; 2)

	
	DPCH2
	-
	-
	-
	C(9; 16)

	
	DPCHoi
	C(i+1; 8)
	C(i+4; 8)
	C(i+4; 8)
	-

	Midamble
	UE specific (See TR25.928v1.1.0 chapter 7.2.5)

	Receiver
	Multi-User Detection (ZF-BLE)


Annex B
Implementation Margin

When setting up the performance requirements, the appropriate implementation margin should be selected. These margins are from [8] and [10] and they’ll be used in the CRs related to this document.
UE Implementation Margin
	Environment
	Margin

	AWGN
	3.0 dB

	Case 1
	3.5 dB

	Case 2
	3.5 dB

	Case 3
	4.0 dB


BS Implementation Margin
	Environment
	Margin

	AWGN
	2.5 dB

	Case 1
	3.0 dB

	Case 2
	3.0 dB

	Case 3
	3.5 dB
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