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1. Introduction

In the last RAN4 meeting, the D2D reference measurement channels (RMCs) for specifying the D2D receiver characteristics for D2D Rx on UL spectrum of an FDD bands was agreed in R4-146785. The RMCs were proposed for channel BWs supported per the agreements in the last meeting cycle (i.e., 5, 10, 15, and 20 MHz for D2D discovery, and 10 MHz for D2D communications).

Additionally, in the last meeting, it was agreed in R4-146780 to include Band 31 (supporting both D2D discovery and D2D communications) to the list of prioritized D2D bands with channel BW of 5MHz. Thus the D2D RMC for 5MHz for D2D communications are also required.
In this contribution, we propose the following updates to the D2D RMC for D2D Rx characteristics:

a) Corrections to the RMCs for maximum input level for D2D communications

b) RMCs for 5MHz channel BW for D2D communications
2. Correction to RMC for maximum input level
In R4-146785, the RMC for specifying maximum input level for D2D Rx on FDD bands was agreed. 
For D2D communications, the number of allocated resource blocks in RMC for maximum input level, however, were incorrectly calculated. They were erroneous derived using the modulation and TBS index Table 7.1.7.1-1 (for PDSCH) instead of Table 8.6.1-1 (for PUSCH) in TS 36.213.
We compute a revised number of allocated resource blocks to match the actual code rate of ~0.73 for maximum input level RMC for LTE DL. The code-rate is matched to that resulting after the puncturing of the last symbol for D2D transmission.
For 10MHz channel BW for D2D communications, the RMC for maximum input level is computed as follows:
· For Cat 1, the limitation is the maximum TBS size. For max TBS size of 10296, the number of RBs is ~ 10296/(0.73*11*12*4) = 26.7. The number of RBs for PUSCH needs to be of the form 2n1 * 3n2 * 5n3. Hence I_TBS = 19 is used that leads to N_PRB = 24 with TBS size of 10296 [Table 7.1.7.2.1-1 of TS 36.213].

· For Cat2-8, the limitation is number of allocated resource blocks. For 50RBs, max TBSize is ~ 0.73 * (11 symbols/subframe) * 4 (modulation order) * 50 * 12 = 19272. Hence I_TBS = 17 is used that leads to TBS size of 18336 with N_PRB = 50 [Table 7.1.7.2.1-1 of TS 36.213]. 
Similar approach is used for the RMCs for 5 MHz channel BW for D2D communications.

3. 5MHz RMC for D2D communications
The RMCs are proposed consistent with the current LTE specification and the 10MHz D2D RMC. 
For all Rx characteristics except maximum input level, the proposed RMC is similar to that used in the current LTE specifications (Section A.3.2 of TS 36.101) that follows a fully allocated RMC, QPSK, rate 1/3.

For maximum input level, the RMC is proposed similar using computations similar to above, and is simpler since max TBS size restriction does not kick-in for Cat 1 UE.
4. TP to TR 36.877 Section 9.1
---- START OF TP ----
9.1
Reference measurement channels for D2D RF receiver characteristics

Following two aspects that are relevant in defining and simulating the D2D RMCs:

· For D2D UE Tx, the last symbol for D2D physical channels (including PSDCH and PSSCH) is punctured.

· For D2D UE Rx, the first few symbols (1 for QPSK, 2-3 for higher order modulation) per subframe are required for AGC and cannot be used for demodulation.
For ProSe discovery on FDD bands, RMC specified in Table 9.1-1 shall be used for all Rx characteristics.

Table 9.1-1: D2D discovery reference measurement channel for receiver requirements (FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	[2]
	[2]
	[2]
	[2]

	Subcarriers per resource block
	
	
	
	12
	[12]
	[12]
	[12]

	Allocated subframes per Discovery period
	
	
	
	[1]
	[1]
	[1]
	[1]

	Modulation
	
	
	
	QPSK
	QPSK
	QPSK
	QPSK

	Transport Block Size
	
	
	
	[224]
	[224]
	[224]
	[224]

	Transport block CRC

	Bits
	
	
	[24]
	[24]
	[24]
	[24]

	Maximum number of HARQ transmissions
	
	
	
	[1]
	[1]
	[1]
	[1]

	Binary Channel Bits
	Bits
	
	
	[576]
	[576]
	[576]
	[576]

	Max. Throughput averaged over 1 Discovery period
	kbps
	
	
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	UE Category
	
	
	
	[≥ 1]
	[≥ 1]
	[≥ 1]
	[≥ 1]

	Note 1:
For PSDCH transmission, the last symbol shall be punctured as per TS 36.211.
Editor’s Note: Throughput (in kbps) will depend on discovery period configuration. 

Editor’s Note: Further details for specifications will be required (e.g., discovery pool configuration, etc.). However, the above details are sufficient to simulate the RMCs.

Editor’s Note: TBS size may increase by 1 byte due to additional 4 bits in discovery message requested by SA3 [S3-142355].


For ProSe communications on FDD bands, RMC specified in Table 9.1-2 shall be used for all D2D Rx characteristics, expect for maximum input power

Table 9.1-2: D2D communications reference measurement channel for receiver requirements (FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	[25]
	[50]
	
	

	Subcarriers per resource block
	
	
	
	12
	12
	
	

	Packets per SA period
	
	
	
	[TBD]
	[TBD]
	
	

	Modulation
	
	
	
	[QPSK]
	[QPSK]
	
	

	Transport Block Size
	
	
	
	[2216]
	[4392]
	
	

	Transport block CRC

	Bits
	
	
	[24]
	[24]
	
	

	Maximum number of HARQ transmissions
	
	
	
	[4]
	[4]
	
	

	Binary Channel Bits
	Bits
	
	
	[7200]
	
[14400]
	
	

	Max. Throughput averaged over 1 SA period
	kbps
	
	
	[TBD]
	[TBD]
	
	

	UE Category
	
	
	
	[≥ 1]
	[≥ 1]
	
	

	Note 1:
For PSSCH transmission, the last symbol shall be punctured as per TS 36.211.

Editor’s Note: Throughput (in kbps) will depend on discovery period configuration. 

Editor’s Note: Further details for specifications will be required (e.g., SA and data pool configuration, etc.). However, the above details are sufficient to simulate the RMCs.


For ProSe communications on FDD bands, RMC specified in Table 9.1-3 and Table 9.1-4 shall be used for maximum input power, depending on UE category. Note that RMCs below assume the TBS size is supported by D2D UE, and is pending final agreement in RAN1 on the maximum aggregate data rate for D2D (RAN1 agreement, “The maximum aggregate data rate that a D2D UE is expected to receive is limited to [X]”, RAN1#78bis).
Table 9.1-3: D2D communications reference measurement channel for maximum input power for UE categories 2-8 (FDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	[25]
	[50]
	
	

	Subcarriers per resource block
	
	
	
	12
	12
	
	

	Packets per SA period
	
	
	
	[TBD]
	[TBD]
	
	

	Modulation
	
	
	
	[16QAM]
	[16QAM]
	
	

	Transport Block Size
	
	
	
	[9912]
	[18336]
	
	

	Transport block CRC

	Bits
	
	
	[24]
	[24]
	
	

	Maximum number of HARQ transmissions
	
	
	
	[4]
	[4]
	
	

	Binary Channel Bits
	Bits
	
	
	[14400]
	[28800]
	
	

	Max. Throughput averaged over 1 SA period
	kbps
	
	
	
	
	
	

	Note 1:
For PSSCH transmission, the last symbol shall be punctured as per TS 36.211.
Note 2:
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)
Editor’s Note: Throughput (in kbps) will depend on discovery period configuration. 

Editor’s Note: Further details for specifications will be required (e.g., SA and data pool configuration, etc.). However, the above details are sufficient to simulate the RMCs.


Table 9.1-4: D2D communications reference measurement channel for maximum input power for UE category 1 (FDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	[25]
	[24]
	
	

	Subcarriers per resource block
	
	
	
	12
	12
	
	

	Packets per SA period
	
	
	
	[TBD]
	[TBD]
	
	

	Modulation
	
	
	
	[16QAM]
	[16QAM]
	
	

	Transport Block Size
	
	
	
	[9912]
	[10296]
	
	

	Transport block CRC

	Bits
	
	
	[24]
	[24]
	
	

	Maximum number of HARQ transmissions
	
	
	
	[4]
	[4]
	
	

	Binary Channel Bits
	Bits
	
	
	[14400]
	[13824]
	
	

	Max. Throughput averaged over 1 SA period
	kbps
	
	
	[TBD]
	[TBD]
	
	

	Note 1:
For PSSCH transmission, the last symbol shall be punctured as per TS 36.211.
Note 2:
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)
Editor’s Note: Throughput (in kbps) will depend on discovery period configuration. 

Editor’s Note: Further details for specifications will be required (e.g., SA and data pool configuration, etc.). However, the above details are sufficient to simulate the RMCs.
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