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Background
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]RAN4 is supposed to start work on UE performance requirements from RAN4 #96 meeting. Since this is first RAN4 meeting for UE performance requirements, RAN4 should identify set of NR-U DL transmission features that can impact UE demodulation performance. In this contribution, we will review key NR-U for DL transmission and summarize UE receiver requirements to guarantee reliable operation in NR-U network. 
Discussion
General
Features related DL signals and channels according to RAN1’s agreements are summarized in Table1: 
Table 1: Summary of features about DL signals and channels
	NR-U features
	Descriptions
	Analysis

	PDSCH 
	· Additional durations from 2 to 13 (other than 2, 4 and 7 which are already supported in Rel-15) for PDSCH mapping type B are supported. DMRS locations for each duration are newly defined.
· New UE processing capability for PDSCH type B with symbol length other than 2,4,7.

	· This feature is applied to partial slot that COT can start and end at random point of a slot. 

	
	
	· Compared to PDSCH mapping A, mapping B has more flexible start transmission point and symbol length. We propose to use PDSCH type B to apply to random starting and ending positions transmission in one slot of the burst transmission.

	DL burst transmission: 
	· Burst transmission: after LBT, transmit burst with duration of MCOT beginning and ending with a partial or full slot. The UE may assume the presence of a signal, such as the DMRS in any [PDCCH or GC-PDCCH] transmission, to detect transmission bursts by the serving gNB.

	· Failure of detection by UE, failure of LBT and partial sub-frame transmission have great impact on UE demodulation.  

	
	
	· Verify the performance for PDSCH with failure of LBT by gNB and failure of burst transmission detection by UE.
· Burst transmission mode of LAA described in TS 36.101 clause B.8 can be reused for NR-U as baseline. 

	Dynamic PDCCH monitoring 
	· A UE can be provided with at least two groups (FFS: more than two groups) of search space sets for PDCCH. The UE can be configured to switch between the groups,
	· No performance requirement to define.


	DCI format 2-0
	· The fields of COT duration indicator can be configured by CO-DurationPerCell-r16, that indicates a remaining channel occupancy duration for the serving cell starting from a slot where the UE detects the DCI format 2_0.
· In DCI format 2-0, the bitmaps of Available RB set Indicator can be configured by availableRB-SetPerCell-r16, in which a value of ‘0’ in a bitmap indicates that an RB set is available for receptions and a value of ‘1’ indicates that an RB set is not available for receptions.
	· No performance requirement to define



To summarize the points in Table 1, we have following proposals:
Proposal 1: Verify the performance requirements for NR-U PDSCH consider following assumptions:
· Verify the performance for PDSCH with failure of LBT by gNB and failure of burst transmission detection by UE.
· Use PDSCH type B to apply to random starting and ending positions transmission in one slot of the burst transmission.
· Burst transmission mode of LAA described in TS 36.101 clause B.8 can be reused for NR-U as baseline..
Structure of requirement 
According to WI [1], five scenarios are supported as following:
	This work item is aimed at supporting the following scenarios: 
· Scenario A: Carrier aggregation between licensed band NR (PCell) and NR-U (SCell). 
· NR-U SCell may have both DL and UL, or DL-only.
· In this scenario, NR PCell is connected to 5G-CN.
· Scenario B: Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)
· In this scenario, LTE PCell connected to EPC as higher priority than PCell connected to 5G-CN. 
· Scenario C: Stand-alone NR-U
· In this scenario, NR-U is connected to 5G-CN.
· Scenario D: A stand-alone NR cell in unlicensed band and UL in licensed band (single cell architecture).
· In this scenario, NR-U is connected to 5G-CN.
· Scenario E: Dual connectivity between licensed band NR and NR-U. 
· In this scenario, PCell is connected to 5G-CN.


From our understanding, we should discuss which scenarios should be defined during the PDSCH test.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 2: Further discussion are needed for which scenarios should be defined during the PDSCH test.
Conclusion
In this contribution, we give our discussions about performance requirements on the UE side. The proposals are as follows:
Proposal 1: Verify the performance requirements for NR-U PDSCH consider following assumptions:
· Verify the performance for PDSCH with failure of LBT by gNB and failure of burst transmission detection by UE.
· Use PDSCH type B to apply to random starting and ending positions transmission in one slot of the burst transmission.
· Burst transmission mode of LAA described in TS 36.101 clause B.8 can be reused for NR-U as baseline.
Proposal 2: Further discussion are needed for which scenarios should be defined during the PDSCH test.
