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1 Background

The RMCs needed for verification of the RF receiver characteristics are still outstanding for LAA. For Rel-13 only downlink transmission is specified for Band 46, but the configuration of transmitted signals is different from that of cells in bands other bands. 
For verification of UE RF requirements, contiguous transmissions could be used in principle, but we choose to follow the limitations of the maximum channel occupancy time (MCOT) in order to avoid potential problems with UE(s) not expecting bursts longer than given by the MCOT. 
In this contribution we propose RMCs for Clause 7 of 36.101; an accompanying CR in supplied in [1].
2 Subframe configuration for LAA test channels
For the PDSCH transmission on the RMC, we reuse the TBS for the FDD test channels but with PBCH removed in SF#0. Data can also be scheduled in SF#5, which means that synchronisation signals are sent in SF#5. The PDSCH burst can be sent with a channel occupancy time of MCOT = 8 ms in accordance with Channel Access Priority Class 3 and 4 specified in 36.213 (Table 15.1.1-1), but the bursts could be potentially shortened to 6 ms if this becomes a regulatory requirement (for Europe).
Discovery reference symbols (DRS) must also be configured. Since the RMC are intended for verification of the receiver characteristics it proposed to send the DRS with the smallest periodicity 40 ms (dmtc-Periodicity) and an offset (dmtc-Periodicity) of 0. This means that the DRS is sent in every fourth radio frame with a DMTC occasion starting at the start of the radio frame (SF#0).  The DRS can be sent in any one of the six subframes of a DMTC occasion, but for the purpose of measurement of receiver characteristics the DRS transmission can be fixed to the first subframe of each occasion (LBT need not be considered for this test). The DRS configuration is set in the IE MeasDS-Config.
The proposed RMC is shown in Figure 1. The PDSCH is periodic with a 8 ms burst length, while the DRS is sent in every fourth radio radio frame with the DMTC occasion starting in SF#0. The DRS can coincide with the PDSCH sent in SF#0. PDSCH is sent in both SF#0 and SF#5 so PSS/SSS is always present.
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Figure 1: RMC with an 8 ms burst length.
Figure 2 shows the configuration with a 6 ms burst length.
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Figure 2: RMC with a 6 ms burst length.
These RMCs can be modified in Rel-14 to include more slots for UL transmission if needed.
3 Proposed RMC
The RMCs for DL transmissions are specified in annex A.3, both for RF receiver characteristics and demodulation performance requirements. Exceptions are needed for transmissions in Band 46; no PBCH is transmitted, PDSCH can be scheduled in SF#5 and the DRS configuration must be specified. The proposed changes to clause A.3.1 and A.3.2 look like follows:
A.3
DL reference measurement channels

A.3.1
General

The number of available channel bits varies across the sub-frames due to PBCH and PSS/SSS overhead. The payload size per sub-frame is varied in order to keep the code rate constant throughout a frame.

Unless otherwise stated, no user data is scheduled on subframes #5 in order to facilitate the transmission of system information blocks (SIB).
A.3.2
Reference measurement channel for receiver characteristics

Unless otherwise stated, Tables A.3.2-1 and A.3.2-2 are applicable for measurements on the Receiver Characteristics (clause 7) with the exception of subclause 7.4 (Maximum input level). 
Unless otherwise stated, Tables A.3.2-3, A.3.2-3a, A.3.2-3b, A.3.2-4, A.3.2-4a and A.3.2-4b are applicable for subclause 7.4 (Maximum input level).

Unless otherwise stated, Tables A.3.2-1 and A.3.2-2 also apply for the modulated interferer used in Clauses 7.5, 7.6 and 7.8 with test specific bandwidths. 
For transmissions in FDD Band 46, Table A.3.2-1b is applicable for measurements of Receiver Characteristics (clause 7) except for the Maximum Input Level for which Table A.3.2-3d and Table A.3.2-5a apply. For these measurements, the discovery signals measurement timing configuration (DMTC) periodicity shall be set at dmtc-Periodicity = 40 ms with an offset dmtc-Offset = 0 for the channel and the DRS shall be transmitted in the first subframe of each DMTC occasion. Furthermore, no PBCH is transmitted and the PDSCH is also scheduled in subframe #5. 
Exceptions are also needed for the configuration of the Physical Channels transmitted in Band 46: 
C.3
Connection 
The following clauses, describes the downlink Physical Channels that are transmitted during a connection i.e., when measurements are done.

C.3.1
Measurement of Receiver Characteristics

Unless otherwise stated, Table C.3.1-1 is applicable for measurements on the Receiver Characteristics (clause 7).

Table C.3.1-1: Downlink Physical Channels transmitted during a connection (FDD and TDD)
	Physical Channel
	EPRE Ratio

	PBCH
	PBCH_RA = 0 dB

	
	PBCH_RB = 0 dB

	PSS
	PSS_RA = 0 dB

	SSS
	SSS_RA = 0 dB

	PCFICH
	PCFICH_RB = 0 dB

	PDCCH
	PDCCH_RA = 0 dB

	
	PDCCH_RB = 0 dB

	PDSCH
	PDSCH_RA = 0 dB

	
	PDSCH_RB = 0 dB

	OCNG
	OCNG_RA = 0 dB

	
	OCNG_RB = 0 dB


NOTE 1: No boosting is applied.
For measurements on cells in FDD Band 46, Table C.3.1-1a is applicable for measurements of Receiver Characteristics (clause 7).
Table C.3.1-1a: Downlink Physical Channels transmitted during a connection (FDD Band 46)
	Physical Channel
	EPRE Ratio

	DRS
	NOTE 1

	PSS
	PSS_RA = 0 dB

	SSS
	SSS_RA = 0 dB

	PDCCH
	PDCCH_RA = 0 dB

	
	PDCCH_RB = 0 dB

	PDSCH
	PDSCH_RA = 0 dB

	
	PDSCH_RB = 0 dB

	OCNG
	OCNG_RA = 0 dB

	
	OCNG_RB = 0 dB

	NOTE 1:    No boosting is applied.


Table C.3.1-2: Power allocation for OFDM symbols and reference signals
	Parameter
	Unit
	Value
	Note

	Transmitted power spectral density 
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	dBm/15 kHz
	Test specific
	1. 
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shall be kept constant throughout all OFDM symbols


	Cell-specific reference signal power ratio
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The proposed RMC would be specified as follows; no PBCH is sent in SF#0 and HARQ is not applicable since no UL operation is specified in this release of the specification. The standard FDD Table A.3.2-1 would be modified to become:
Table A.3.2-1b Fixed Reference Channel for Receiver Requirements (FDD Band 46)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	
	
	
	100

	Subcarriers per resource block
	
	
	
	
	
	
	12

	Allocated subframes per Radio Frame
	
	
	
	
	
	
	8

	Modulation
	
	
	
	
	
	
	QPSK

	Target Coding Rate
	
	
	
	
	
	
	1/3

	Number of HARQ Processes
	Processes
	
	
	
	
	
	N/A

	Maximum number of HARQ transmissions
	
	
	
	
	
	
	N/A

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 3,4,6,7,8,9
	Bits
	
	
	
	
	
	8760

	  For Sub-Frame 1,2
	Bits
	
	
	
	
	
	N/A

	  For Sub-Frame 0,5
	Bits
	
	
	
	
	
	8760

	Transport block CRC
	Bits
	
	
	
	
	
	24

	Number of Code Blocks per Sub-Frame
(Note 3)
	
	
	
	
	
	
	

	  For Sub-Frames 3,4,6,7,8,9
	Bits
	
	
	
	
	
	2

	  For Sub-Frame 1,2
	Bits
	
	
	
	
	
	N/A

	  For Sub-Frame 0,5
	Bits
	
	
	
	
	
	2

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 3,4,6,7,8,9
	Bits
	
	
	
	
	
	27600

	  For Sub-Frame 1,2
	Bits
	
	
	
	
	
	N/A

	  For Sub-Frame 0,5
	Bits
	
	
	
	
	
	27316

	Max. Throughput averaged over 1 frame
	kbps
	
	
	
	
	
	7008

	UE Category
	
	
	
	
	
	
	≥ 1

	Note 1:
2 symbols allocated to PDCCH. 

Note 2:
Reference signal and Synchronization signals allocated as per TS 36.211 [4]

Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


For measurements of the Maximum input level the RMC would be the following for applicable UE categories:
Table A.3.2-3d Fixed Reference Channel for Maximum input level for UE Categories 3-8 (FDD Band 46)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	
	
	
	100

	Subcarriers per resource block
	
	
	
	
	
	
	12

	Allocated subframes per Radio Frame
	
	
	
	
	
	
	8

	Modulation
	
	
	
	
	
	
	64QAM

	Target Coding Rate
	
	
	
	
	
	
	3/4

	Number of HARQ Processes
	Processes
	
	
	
	
	
	N/A

	Maximum number of HARQ transmissions
	
	
	
	
	
	
	N/A

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 3,4,6,7,8,9
	Bits
	
	
	
	
	
	61664

	  For Sub-Frame 1,2
	Bits
	
	
	
	
	
	N/A

	  For Sub-Frame 0,5
	Bits
	
	
	
	
	
	61664

	Transport block CRC
	Bits
	
	
	
	
	
	24

	Number of Code Blocks per Sub-Frame
(Note 3)
	
	
	
	
	
	
	

	  For Sub-Frames 3,4,6,7,8,9
	
	
	
	
	
	
	11

	  For Sub-Frame 1,2
	
	
	
	
	
	
	N/A

	  For Sub-Frame 0,5
	
	
	
	
	
	
	11

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 3,4,6,7,8,9
	Bits
	
	
	
	
	
	82800

	  For Sub-Frame 1,2
	Bits
	
	
	
	
	
	N/A

	  For Sub-Frame 0,5
	Bits
	
	
	
	
	
	80280

	Max. Throughput averaged over 1 frame
	kbps
	
	
	
	
	
	49331.2

	Note 1:
2 symbols allocated to PDCCH for 20 MHz.

Note 2:
Reference signal, Synchronization signals allocated as per TS 36.211 [4].

Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


Table A.3.2-5a Fixed Reference Channel for Maximum input level for UE Categories 11/12/13/14/15 and UE DL categories 13, 14 (FDD Band 46) 

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	
	
	
	100

	Subcarriers per resource block
	
	
	
	
	
	
	12

	Allocated subframes per Radio Frame
	
	
	
	
	
	
	8

	Modulation
	
	
	
	
	
	
	256QAM

	Target Coding Rate
	
	
	
	
	
	
	4/5

	Number of HARQ Processes
	Processes
	
	
	
	
	
	N/A

	Maximum number of HARQ transmissions
	
	
	
	
	
	
	N/A

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 3,4,6,7,8,9
	Bits
	
	
	
	
	
	84760

	  For Sub-Frame 1,2
	Bits
	
	
	
	
	
	N/A

	  For Sub-Frame 0,5
	Bits
	
	
	
	
	
	84760

	Transport block CRC
	Bits
	
	
	
	
	
	24

	Number of Code Blocks per Sub-Frame
(Note 3)
	
	
	
	
	
	
	

	  For Sub-Frames 3,4,6,7,8,9
	
	
	
	
	
	
	14

	  For Sub-Frame 1,2
	
	
	
	
	
	
	N/A

	  For Sub-Frame 0,5
	
	
	
	
	
	
	14

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 3,4,6,7,8,9
	Bits
	
	
	
	
	
	110400

	  For Sub-Frame 1,2
	Bits
	
	
	
	
	
	N/A

	  For Sub-Frame 0,5
	Bits
	
	
	
	
	
	107040

	Max. Throughput averaged over 1 frame
	kbps
	
	
	
	
	
	67808

	Note 1:
2 symbols allocated to PDCCH for 20 MHz.

Note 2:
Reference signal, Synchronization signals allocated as per TS 36.211 [4].

Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


References

1.    R4-162471, “RMC for verification of RF receiver characteristics for LAA”, Ericsson
