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Introduction

This document describes some current potential issues on LTE downlink reference measurement channels and proposes a possible solutions.
In addition, a proposal for DL RMC to be used for TX test cases is discussed.
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Summary

The current LTE downlink reference channels have been defined in TS 36.101 and in TS 36.521-1 with the desire to keep the coding rate constant during the measurements period. For example, for RX reference sensitivity test case the fixed reference channels are defined with full RB allocation and a target coding rate of 1/3. These parameters were driven by RAN4 simulation assumptions. The attempt to keep the coding rate constant is complicated due to the fact that other channels (PBCH, PSS, SSS…) are also transmitted in a real network or system simulator.

While working on the RX reference sensitivity test implementation it appears that there could be some problems because during the measurements the UE will be in a RRC_CONNECT state and therefore requiring MIB, SIB1 and SIB2 as specified in TS 36.331. 

The System Information Block 1 (SIB1) is transmitted to the UE on the logical channel BCCH via the DL-SCH which is mapped on the PDSCH physical channel.  During sub frame 5 the test system will need to transmit SIB1 over the PDSCH as well as the DTCH data over the PDSCH. The SIB1 is not transmitted every radio frames, but it is transmitted on sub-frame 5 in the radio frames for which SFN mod 2 = 0. BCCH-DL-SCH messages are addressed using the SI-RNTI - a special multicast value of RNTI that is used for System Information messages while data DTCH-DL-SCH will be addressed by a UE specific C-RNTI value. The target coding rate will not be constant with current definition of RMC full allocation.

The System Information Block 2 will be transmitted on at a configurable sub-frame (other than sub-frame in which SIB1 is transmitted) depending on si-WindowLength parameter and with a configurable radio frame periodicity (si-Periodicity). Also, SIB2 is transmitted over PDSCH and it will affect the coding rate and DTCH Throughput.
For various test cases UEs might need additional SIBs to be transmitted.

In addition, a proposal for DL RMC to be used for TX test cases is presented in section 4.
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Proposal for Downlink RMC for RX test cases
The following are possible solutions in order to solve the above issues and simplify RAN5 test case implementations:
1. The possibility to simplify the test implementation and define a fixed transport block size for each sub-frame (0,1,2,3,4,5,6,7,8,9) and recognize that the target coding rate might have small variations for different sub-frames. This approach would simplify test case implementations and would solve the issues mentioned above. The variation of coding rate perhaps might be small enough to be ignored and the test cases would reflect a more realistic test scenario. We would need to verify against RAN4 simulation assumptions.

2. The possibility to simplify the test implementation and define a fixed transport block size for each sub-frame (0,1,2,3,4,5,6,7,8,9) and in the statistical significance for RAN5 test cases don’t include measurements related to sub-frames transmitting System info. 

3. Varying DTCH transport block size dynamically depending on system information and configuration would be quite complex. 

4. Avoid transmission of DTCH data during sub-frames 0 and 5 for RX test cases and ensure the transmission of SIBs is complete given the UE will be in a RRC_CONNECTED state. However, it will have implication on the power level over the radio frame which we would like to keep constant.
4

Proposal for Downlink RMC for TX test cases
The purpose of downlink RMC to be used for TX test cases is to provide the data to the UE to loop-back on the desired uplink channels to be used for the various TX measurements. RAN5 could define an appropriate RMC instead of using other already defined RMCs which might be designed for different purposes in RAN4.
The requirement is that UE will have data to loop-back on the PUSCH every TTI during the measurements. The downlink transport block size could vary; however, the uplink transport block size will have constant size across the radio frame as defined by the uplink RMC. A partial downlink RB allocation (QPSK) with a downlink fixed transport block size for the downlink would be an appropriate choice. This would meet the requirements and allow the UE to loop-back the data on the uplink and will avoid competing resources during BCCH-DL-SCH transmission.
The following DL RMC is proposed:

Table A.x.y.z Downlink Fixed Reference Channel for TX Requirements (FDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	3
	7
	12
	25
	37
	50

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10
	10
	10

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 0, 1,2,3,4, 5, 6,7,8,9
	Bits
	224
	600
	1032
	2216
	3240
	4392

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per subframe
	
	1
	1
	1
	1
	2
	2

	Code block CRC size
	Bits
	0
	0
	0
	0
	24
	24

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 0, 1,2,3,4, 5, 6,7,8,9
	Bits
	684
	1764
	3024
	6900
	10212
	13800

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 15 MHz and 10MHz channel BW. 3 symbols allocated to PDCCH for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:
Reference signal, Synchronization signals and  PBCH allocated as per TS 36.211 [4]

Note 3:
The RLC should be configured to Unacknowledged Mode
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Recommendations 
It is proposed to:

· Inform RAN4 (perhaps via a LS) of the current potential problems regarding DL-RMC with full RB allocation, advise a possible solution to simplify test case implementations, and ask for clarifications as we would like RMC definitions in 36.521 to be aligned to 36.101.
· Agree on the proposed downlink RMC for TX test cases to provide data for loop-back, the corresponding CR is provided in R5-091016. 
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