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1. Introduction

In RAN4#86, the test case list for sTTI RRM tests was agreed [1]. In this contribution we discuss the necessary RMC, OCNG, PCHICH/PDCCH/PHICH and SPDCCH configurations for STTI testing
2. Discussion
For FDD, there are 4 tests. Test 1 uses 1ms TTI with processing time reduction, test 2 uses slot duration TTI on the downlink and tests 3 and 4 use subslot. For TDD there are 2 tests, test 1 uses 1ms TTI with processing time reduction, test 2 uses slot duration TTI on the downlink

For the 1ms TTI tests, the existing RMC and ONCG definitions can be used since the only difference is the HARQ processing timeline.

Proposal 1: For 1ms TTI tests, the existing RMC and ONCG definitions are sufficient.

For FDD tests 2,3 and 4 both slot and subslot TTI duration configurations need to be developed. For TDD, slot TTI duration configurations need to be developed.

PDCCH/PCFICH/PHICH uses CFI=2, so the existing PDCCH/PCH/PHICH RMCs may be used in tests, and this needs to be accounted for in the design of the slot length PDSCH RMCs and subslot length PDSCH RMC.

Proposal 2: For all tests, PDCCH/PCFICH/PHICH may be reused.

For the PDSCH reference measurement channels, we propose that the allocated bandwidth of PDSCH is the same as in legacy tests, so that 24 PRB are used. sPDCCH also needs to be transmitted in the tests and this may be transmitted outside of the PDSCH bandwidth which simplifies the design of the RMC. Since OCNG is allocated outside of the RB allocated for PDSCH and would be shared with sPDCCH, the ONCG definition may need to be clarified slightly so that in case of collision between OCNG and SPDCCH, the sPDCCH signal is transmitted rather than the OCNG.
Since the OCNG signal is simply a pseudorandom sequence of QPSK modulated symbols, there is no fundamental TTI for ONCG, nor any need to change the basic definition.
Proposal 3: For slot (FDD and TDD) and subslot (FDD) duration TTI, the RMC occupies 24 PRB

Proposal 4:sPDCCH is allocated outside of the PDSCH allocated bandwidth

Proposal 5:Existing OCNG definitions are reused with a clarification that if sPDCCH collides with ONCG, sPDCCH takes priority

Based on these proposals we derive RMC configurations for 10MHz and 20Mhz
FDD

Slot duration PDSCH
	
	Unit
	R.xx FDD
	R.yy FDD

	Bandwidth
	MHz
	10
	20

	Number of transmit antennas
	
	1
	1

	Allocated resource blocks
	
	24
	24

	Allocated subframes per Radio Frame
	
	10
	10

	Modulation
	
	QPSK
	QPSK

	Target coding rate
	
	1/3
	1/3

	Information Bit Payload
	
	
	

	  For Sub-Frame 4, 9
	
	
	

	    Slot index 0
	Bits
	872
	872

	    Slot index 1
	Bits
	1224
	1224

	  For Sub-Frame 5
	
	
	

	    Slot index 0
	Bits
	872
	872

	    Slot index 1
	Bits
	1224
	1224

	  For Sub-Frame 0
	
	
	

	    Slot index 0
	Bits
	872
	872

	    Slot index 1
	Bits
	1032
	1032

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	
	
	

	    Slot index 0
	Bits
	0
	872

	    Slot index 1
	Bits
	0
	1224

	Number of Code Blocks per Sub-Frame
	
	
	

	  For Sub-Frame 4, 9
	
	
	

	    Slot index 0
	
	1
	1

	    Slot index 1
	
	1
	1

	  For Sub-Frame 5
	
	
	

	    Slot index 0
	
	1
	1

	    Slot index 1
	
	1
	1

	  For Sub-Frame 0
	
	
	

	    Slot index 0
	
	1
	1

	    Slot index 1
	
	1
	1

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	
	
	

	    Slot index 0
	
	0
	1

	    Slot index 1
	
	0
	1

	Information Bit Payload
	
	
	

	  For Sub-Frame 4, 9
	Bits
	
	

	    Slot index 0
	Bits
	2784
	2784

	    Slot index 1
	Bits
	3840

	3840

	  For Sub-Frame 5
	Bits
	
	

	    Slot index 0
	Bits
	2496
	2496

	    Slot index 1
	Bits
	3840
	3840

	  For Sub-Frame 0
	Bits
	
	

	    Slot index 0
	Bits
	2496
	2496

	    Slot index 1
	Bits
	3288
	3288

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	Bits
	
	

	    Slot index 0
	Bits
	0
	2784

	    Slot index 1
	Bits
	0
	3840

	Max. Throughput averaged over 1 frame
	kbps
	819.2
	2076.8

	Note SPDCCH is transmitted outside allocated resource blocks
	


Subslot duration
	
	Unit
	R.xx FDD
	R.yy FDD

	Bandwidth
	MHz
	10
	20

	Number of transmit antennas
	
	1
	1

	Allocated resource blocks
	
	24
	24

	Allocated subframes per Radio Frame
	
	10
	10

	Modulation
	
	QPSK
	QPSK

	Target coding rate
	
	1/3
	1/3

	Information Bit Payload
	
	
	

	  For Sub-Frame 4, 9
	
	
	

	    Subslot index 1
	Bits
	504
	504

	    Subslot index 2
	Bits
	344
	344

	    Subslot index 3
	Bits
	344
	344

	    Subslot index 4
	Bits
	344
	344

	    Subslot index 5
	Bits
	504
	504

	  For Sub-Frame 5
	
	
	

	    Subslot index 1
	Bits
	504
	504

	    Subslot index 2
	Bits
	288
	288

	    Subslot index 3
	Bits
	344
	344

	    Subslot index 4
	Bits
	344
	344

	    Subslot index 5
	Bits
	504
	504

	  For Sub-Frame 0
	
	
	

	    Subslot index 1
	Bits
	504
	504

	    Subslot index 2
	Bits
	288
	288

	    Subslot index 3
	Bits
	224
	224

	    Subslot index 4
	Bits
	288
	288

	    Subslot index 5
	
	504
	504

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	
	
	

	    Subslot index 1
	Bits
	0
	504

	    Subslot index 2
	Bits
	0
	344

	    Subslot index 3
	Bits
	0
	344

	    Subslot index 4
	Bits
	0
	344

	    Subslot index 5
	Bits
	0
	504

	Number of Code Blocks per Sub-Frame
	
	
	

	  For Sub-Frame 4, 9
	
	
	

	    Subslot index 1
	
	1
	1

	    Subslot index 2
	
	1
	1

	    Subslot index 3
	
	1
	1

	    Subslot index 4
	
	1
	1

	    Subslot index 5
	
	1
	1

	  For Sub-Frame 5
	
	
	

	    Subslot index 1
	
	1
	1

	    Subslot index 2
	
	1
	1

	    Subslot index 3
	
	1
	1

	    Subslot index 4
	
	1
	1

	    Subslot index 5
	
	1
	1

	  For Sub-Frame 0
	
	
	

	    Subslot index 1
	
	1
	1

	    Subslot index 2
	
	1
	1

	    Subslot index 3
	
	1
	1

	    Subslot index 4
	
	1
	1

	    Subslot index 5
	
	1
	1

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	
	
	

	    Subslot index 1
	
	0
	1

	    Subslot index 2
	
	0
	1

	    Subslot index 3
	
	0
	1

	    Subslot index 4
	
	0
	1

	    Subslot index 5
	
	0
	1

	Information Bit Payload
	
	
	

	  For Sub-Frame 4, 9
	Bits
	
	

	    Subslot index 1
	Bits
	1632
	1632

	    Subslot index 2
	Bits
	1152
	1152

	    Subslot index 3
	Bits
	1056
	1056

	    Subslot index 4
	Bits
	1152
	1152

	    Subslot index 5
	Bits
	1632
	1632

	  For Sub-Frame 5
	Bits
	
	

	    Subslot index 1
	Bits
	1632
	1632

	    Subslot index 2
	Bits
	864
	864

	    Subslot index 3
	Bits
	1056
	1056

	    Subslot index 4
	Bits
	1152
	1152

	    Subslot index 5
	Bits
	1632
	1632

	  For Sub-Frame 0
	Bits
	
	

	    Subslot index 1
	Bits
	1632
	1632

	    Subslot index 2
	Bits
	864
	864

	    Subslot index 3
	Bits
	792
	792

	    Subslot index 4
	Bits
	864
	864

	    Subslot index 5
	Bits
	1632
	1632

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	Bits
	
	

	    Subslot index 1
	Bits
	0
	1632

	    Subslot index 2
	Bits
	0
	1152

	    Subslot index 3
	Bits
	0
	1056

	    Subslot index 4
	Bits
	0
	1152

	    Subslot index 5
	Bits
	0
	1632

	Max. Throughput averaged over 1 frame
	kbps
	787.2
	2011.2

	Note SPDCCH is transmitted outside allocated resource blocks
	


TDD

· For special subframe configurations 1, 2, 3, 4, 6, 7 and 8, DwPTS is split into a 1-slot sTTI and an X-symbol sTTI, where X is the number of symbols of DwPTS in the second slot. The minimum processing time for X-symbol sTTI is the same as 1-slot sTTI
· sPDSCH transmission in the second slot in each special subframe for SSC 1,2,6,7 is not supported

Slot-based PDSCH

	
	Unit
	R.xx TDD
	R.yy TDD

	Bandwidth
	MHz
	10
	20

	Number of transmit antennas
	
	1
	1

	Allocated resource blocks
	
	24
	24

	Allocated subframes per Radio Frame
	
	10
	10

	Modulation
	
	QPSK
	QPSK

	Target coding rate
	
	1/3
	1/3

	Information Bit Payload
	
	
	

	  For Sub-Frame 4, 9
	
	
	

	    Slot index 0
	Bits
	872
	872

	    Slot index 1
	Bits
	1224
	1224

	  For Sub-Frame 5
	
	
	

	    Slot index 0
	Bits
	872
	872

	    Slot index 1
	Bits
	1224
	1224

	  For Sub-Frame 0
	
	
	

	    Slot index 0
	Bits
	872
	872

	    Slot index 1
	Bits
	1032
	1032

	  For Sub-Frame 1, 6 (DwPTS)
	
	(1032)
	(1032)

	    Slot index 0
	Bits
	872
	872

	    Slot index 1
	Bits
	N/A
	N/A

	Number of Code Blocks per Sub-Frame
	
	
	

	  For Sub-Frame 4, 9
	
	
	

	    Slot index 0
	
	1
	1

	    Slot index 1
	
	1
	1

	  For Sub-Frame 5
	
	
	

	    Slot index 0
	
	1
	1

	    Slot index 1
	
	1
	1

	  For Sub-Frame 0
	
	
	

	    Slot index 0
	
	1
	1

	    Slot index 1
	
	1
	1

	  For Sub-Frame 1, 6 (DwPTS)
	
	
	

	    Slot index 0
	
	1
	1

	    Slot index 1
	
	N/A
	N/A

	Information Bit Payload
	
	
	

	  For Sub-Frame 4, 9
	Bits
	
	

	    Slot index 0
	Bits
	2784
	2784

	    Slot index 1
	Bits
	3840
	3840

	  For Sub-Frame 5
	Bits
	
	

	    Slot index 0
	Bits
	2784
	2784

	    Slot index 1
	Bits
	3696
	3696

	  For Sub-Frame 0
	Bits
	
	

	    Slot index 0
	Bits
	2640
	2640

	    Slot index 1
	Bits
	3288
	3288

	  For Sub-Frame 1, 6 (DwPTS)
	Bits
	
	

	    Slot index 0
	Bits
	2640
	2640

	    Slot index 1
	Bits
	N/A
	N/A

	Max. Throughput averaged over 1 frame
	kbps
	999.6
	999.6

	Note SPDCCH is transmitted outside allocated resource blocks
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