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Introduction
Core part of LTE_unlic work item was finalized in RAN4#87 meeting. The only additions to RAN4 specifications due to this work item were on the RF side, and RRM requirements remained unchanged. 
According to the WID [1], the objective of the work item is the following:
[bookmark: _GoBack]The objective within this work item is to enhance the performance of LTE in unlicensed spectrum. 
The detailed objectives of the work item are to specify support for the following functionalities: 
· Specify support for multiple starting and ending positions in a subframe for UL and DL on SCell with Frame structure type 3. [RAN1, RAN2, RAN4]
· (Starting in RAN1#90): Study, and specify if needed, support for autonomous uplink access with Frame Structure type 3 considering solutions from the L2 latency reduction work item [RAN1, RAN2, RAN4]
· The work item should also specify base station and UE core requirements to support the above features [RAN4]
In the following we discuss the need for demodulation requirements for the two key objectives of the WI: new UL and DL starting and ending positions and autonomous uplink access.
Discussion
In eLAA work item, the following starting positions for PUSCH were introduced:
Table 5.3.3.1.1A-1: PUSCH starting position
	Value
	PUSCH starting position

	00
	symbol 0

	01
	25µs in symbol 0

	10
	(25+TA) µs in symbol 0

	11
	symbol 1



For ending symbol configuration, value 0 indicates PUSCH in a UL subframe is transmitted up to OFDM symbol 13 and value 1 indicates PUSCH is transmitted up to OFDM symbol 12. 
In the PUSCH demodulation tests, starting symbol position 01 and ending symbol position 0 were used i.e. all options for starting and ending positions were not tested.
Table 8.2.8-1: Test Parameters for PUSCH with frame structure type 3
	Parameter
	Unit
	Value (NOTE 1)

	Maximum number of HARQ transmissions
	
	4

	RV sequences
	
	[0 ,2, 0, 2]  

	PUSCH starting position
(NOTE 2)
	
	‘01’

	PUSCH ending symbol
(NOTE 3)
	
	‘0’

	NOTE 1:	PUSCH scheduling pattern is defined as the bitmap {1111000000} with the periodicity of 10ms. Value 1 in the bitmap indicates there is PUSCH data transmission on the corresponding subrames; Value 0 indicates that there is no PUSCH data transmission on the corresponding subframes.
NOTE 2:	The PUSCH starting position is applicable to only the first PUSCH transmission subframe indicated in the bitmap. For other transmission subframes indicated in the bitmap, PUSCH starting position is at symbol 0.
NOTE 3:	The PUSCH ending symbol value indicates the configuration of the last symbol of the last PUSCH transmission subframe indicated in the bitmap.



Now, for enhanced LAA operation (LTE_unlic WI), new starting and ending symbol positions are introduced for PUSCH. It was agreed not to introduce new DL starting and ending positions.
· Additional starting and ending point for PUSCH transmissions on an LAA SCell
· Starting the PUSCH transmissions at the slot boundary.
· Ending the PUSCH transmission after symbol #3, or at the slot boundary.
· Selecting by the UE the starting point for PUSCH transmission at the subframe or slot boundary depending on e.g. successful channel access.

Table 5.3.3.1.1A-2: PUSCH starting position in the second slot
	Value
	PUSCH starting position

	00
	symbol 7

	01
	25µs in symbol 7

	10
	(25+TA) µs in symbol 7

	11
	symbol 8



Table 5.3.3.1.1A-3: Partial PUSCH Mode
	Value
	Partial PUSCH Mode
	Starting position
	Ending symbol

	00
	Partial PUSCH Mode 0
	Indicated by ‘PUSCH starting position’ according to Table 5.3.3.1.1A-1
	The last symbol of the subframe or the second to last symbol of the subframe

	01
	Partial PUSCH Mode 1
	Indicated by ‘PUSCH starting position’ or at symbol 7, based on the result of the channel access procedure in 15.x.x defined in [3]
	The last symbol of the subframe or the second to last symbol of the subframe

	10
	Partial PUSCH Mode 2
	Indicated by ‘PUSCH starting position’ according to Table 5.3.3.1.1A-2
	The last symbol of the subframe or the second to last symbol of the subframe

	11
	Partial PUSCH Mode 3
	Indicated by ‘PUSCH starting position’ according to Table 5.3.3.1.1A-1
	Symbol 3 of the subframe or symbol 6 of the subframe



Second part of the feLAA WI was to introduce autonomous uplink transmission. From the WI summary, the main points of the work in RAN1 and RAN2 were the following:
· Autonomous UL Access (AUL)
· A UE can be RRC configured with a set of subframes and HARQ processes that it may use for autonomous PUSCH transmissions.
· AUL operation is activated and released with DCI format 0A (TM1) or 4A (TM2).
· [bookmark: _Hlk515366823]A UE skips an AUL allocation if there is no data in UL buffers.
· PRB allocation, MCS, as well as DMRS cyclic shift and orthogonal cover code are indicated to the UE with AUL activation DCI.
· The UE indicates to the eNodeB along with each AUL transmission the selected HARQ-process ID, new data indicator, redundancy version, UE ID, PUSCH starting and ending points, as well as whether the UE-acquired channel occupancy time (COT) can be shared with the eNodeB.
· The eNodeB may provide to the UE HARQ feedback for AUL-enabled HARQ processes, transmit power command, and transmit PMI.

In our view the new starting and ending positions should not lead to significant difference in PUSCH demodulation performance. Thus, we think that the existing tests can represent enhancements for LTE unlicensed as well, and no new test cases are needed. Furthermore, introducing autonomous UL transmission does not require new demodulation test cases either.

New BS demodulation requirements are not needed due to LTE_unlic work item.
Considering UE demodulation, there were no changes done to downlink within this work item, so no new UE demodulation requirements are needed.
Conclusion
In this contribution we have discussed the need for BS and UE demodulation requirements for LTE_unlic work item. We have made the following proposal:
1. New BS demodulation requirements are not needed due to LTE_unlic work item.
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