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1 Introduction

In this contribution, we provide the summary for the signalling design for Rel-14 eLAA, including signalling for UL LBT parameters, multi-TTI scheduling, group aperiodic SRS triggering. 
2 Signaling when multi-TTI scheduling is not configured
2.1 Signaling for UL LBT related parameters
As discussed in [1], the UL LBT related parameters that are needed for signalling include: 

· LBT category: No LBT(if supported), LBT using 25 us CCA or category 4 (Cat.4) LBT
· Contention window size (CWS) for Cat.4 LBT: 3 or 7
· Starting PUSCH symbol: Symbol #0, Instant at 16 us from start of symbol #0 (if supported), Instant at 25 us from start of symbol #0 (if supported) or Symbol #1
· Ending PUSCH symbol: symbol #12 or symbol #13
· Whether to permit reservation signal transmission in case of Cat.4 LBT
It is preferred that these parameters should be indicated by the UL_grant. To be efficient, joint coding is used for indication of LBT category, CWS and CCA gap in the beginning of UL subframe, as shown in Table 1. 
Table 1. Signaling fields for UL LBT parameters in UL_grant

	Code point
	LBT category
	Starting PUSCH time position
	CWS

	000
	LBT using 25 us CCA
	Symbol #0
	N/A

	001
	LBT using 25 us CCA
	Start after 25 us from beginning of symbol #0 (if supported)
	N/A

	010
	LBT using 25 us CCA
	Symbol #1
	N/A

	011
	Cat.4 LBT
	Symbol #0
	3

	100
	Cat.4 LBT
	Symbol #0
	7

	101
	Cat.4 LBT
	Symbol #1
	3

	110
	Cat.4 LBT
	Symbol #1
	7

	111
	No LBT
	Start after 16 us from beginning of symbol #0 (if supported)
	N/A


2.2 Signaling for resource allocation and asynchronized HARQ related fields
As discussed in [2], PUSCH resource allocation (RA) field with 5 bits based on pre-defined RB pattern and offset is preferred. In addition, UL_grant in RAR can use the saved additional bits for the indication of HARQ process number compared to 10-bit RA field in legacy scheme [3]. 
For UL asynchronized HARQ, explicit HARQ process number and RV field should be added in the UL_grant compared to that for synchronized HARQ. Fields of MCS and NDI are not changed. 
Table 2. Signaling fields for RA and UL HARQ in UL_grant 

	Field
	Number of bits
	Notes

	RA
	5 or 6 bits
	Details can be found in [2]
Common for DCI format 0 and 4.

	HARQ process number
	4 bits
	16 HARQ processes. Common for DCI format 0 and 4. 

	RV
	2 bits for each TB
	Different for DCI format 0 and 4

	NDI
	1 bit for each TB
	Different for DCI format 0 and 4

	MCS
	5 bits for each TB
	Different for DCI format 0 and 4


3 Signaling when multi-TTI scheduling is configured

3.1 Signaling for multi-TTI scheduling related field
As discussed in [4] and also based on the email discussion [84b-04], Table 3 summarizes the fields and the related types in the UL_grant for multi-scheduling scheduling. 
Table 3. Fields in UL_grant for multi-TTI scheduling
	Type
	Scheduling information
	Number of bits
	Notes

	Type A
	Carrier indicator
	0 or 3 bits
	Reusing the current design

	
	Resource assignment
	5 or 6 bits
	Details can be found in [2]

	
	cyclic shift for DM RS and OCC index
	3 bits
	Reusing the current design

	
	Number of actually scheduled subframes, i.e. k
	2 bits
	

	
	MCS
	5 bits for each TB
	

	
	UL TPC
	2 bits
	Reuse the current design. However TPC in accumulated mode may not needed to be supported.

	
	HARQ process number
	4 bits
	Can apply to the first scheduled subframe. The HARQ process number for other subframes can be derived via the HARQ process number indication and some pre-defined rules.

	Type B
	NDI
	1 bit for each TB
	Reuse the current design

	
	RV
	2 bits for each TB
	

	Type C
	CSI request
	2 or 3 bits
	can reuse the current design.  However the subframe to convey CSI reporting can be the last full subframe if LBT is needed for the first scheduled subframe

	
	SRS request
	1 bit
	can reuse the current design.  However the subframe to convey SRS transmission can be the last full subframe if LBT is needed for the first scheduled subframe.


3.2 Signaling for UL LBT related field
As discussed in [4], the UL LBT related field carries the LBT parameters and starting and ending PUSCH time position. 

Table 4. UL LBT related fields in UL_grant for multi-scheduling scheduling

	Field
	Number of bits
	Notes

	1st field for starting PUSCH position and LBT parameters
	3 bits
	Only for first scheduled UL subframe, and refer to Table 1 where LBT parameters include LBT category and CWS

	2nd field for starting PUSCH position and LBT parameters
	3 bits
	Apply for scheduled UL subframe(s) except first scheduled UL subframe, and refer to Table 1

	Field for ending PUSCH position
	1 bit
	Apply for last scheduled UL subframe, ending till symbol #12 or #13


4 Physical common signaling

4.1 Group signalling for aperiodic SRS triggering
Standalone aperiodic SRS (A-SRS) may be triggered in the end partial subframe mostly, considering that standalone A-SRS in normal UL subframe cannot be multiplexed with other UEs’ PUSCH which is not efficient for the resource utilization. Since multiple UEs that may have less UL traffic would probably be triggered to transmit A-SRS in the same end partial subframe, it is efficient to use group signalling for the A-SRS triggering. As discussed in [5], at least the group A-SRS triggering should contain the indication for the LBT parameters and the A-SRS triggering information including whether to trigger A-SRS and which symbol in the end partial subframe is used for A-SRS transmission. 
4.2 Common signalling for UL subframe configuration
As discussed in Rel-13 LAA, indication for UL subframe configuration based on the flexible frame structure 3 with dynamic DL and UL can save power for UE blind detection. In addition, this configuration may also be needed for PUCCH if introduced in the next WI. 
5 Conclusion
In this contribution, we provide the summary for the signalling design for Rel-14 eLAA, including signalling for UL LBT parameters, multi-TTI scheduling, group aperiodic SRS triggering. 
For a single subframe scheduling on the unlicensed band, the different fields than DCI format 0/4 are in table5.
Table 5 DCI format design for single subframe scheduling

	Field
	Number of bits
	Notes

	RA
	5 or 6 bits
	Details can be found in [2]

	HARQ process number
	4 
	16 HARQ processes. 

	RV
	2 
	For DCI format4, 2 bits for each TB

	UL LBT parameters
	3
	Joint decoding of LBT type, CWS parameter and starting symbol, as in Table 1.

	Ending symbol
	1 
	Indicate whether the ending symbol is #12 or #13.


If the UE is configured with multi-subframe scheduling, the UE would monitor DCI format 0’/4’ as in table 6.
Table 6 DCI format design for multi-subframe scheduling

	Type
	Scheduling information
	Number of bits
	Notes

	Type A
	Carrier indicator
	0 or 3 
	Reusing the current design

	
	Resource assignment
	5 or 6 bits
	Details can be found in [2]

	
	cyclic shift for DM RS and OCC index
	3 
	Reusing the current design

	
	Number of actually scheduled subframes, i.e. k
	2 
	

	
	MCS
	5 for each TB
	

	
	UL TPC
	2 
	Reuse the current design. However TPC in accumulated mode may not needed to be supported.

	
	HARQ process number
	4 
	Can apply to the first scheduled subframe. The HARQ process number for other subframes can be derived via the HARQ process number indication and some pre-defined rules.

	Type B
	NDI
	1 for each TB
	Reuse the current design

	
	RV
	2 for each TB
	

	Type C
	CSI request
	2 or 3 
	can reuse the current design.  However the subframe to convey CSI reporting can be the last full subframe if LBT is needed for the first scheduled subframe

	
	SRS request
	1 
	can reuse the current design.  However the subframe to convey SRS transmission can be the last full subframe if LBT is needed for the first scheduled subframe.

	
	1st field for starting PUSCH position and LBT parameters
	3 
	Only for first scheduled UL subframe, and refer to Table 1 where LBT parameters include LBT category and CWS

	
	2nd field for starting PUSCH position and LBT parameters
	3 
	Apply for scheduled UL subframe(s) except first scheduled UL subframe, and refer to Table 1

	
	Ending PUSCH position
	1 
	Apply for last scheduled UL subframe, ending till symbol #12 or #13


The group triggering for aperiodic SRS design is in Table 7:

	Field
	Number of bits
	Notes

	UL LBT parameter
	1
	25us or cat.4 LBT

	SRS symbol position
	3
	Indicate the SRS symbol position
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