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1	Introduction
NR-U study item discussed and studied several aspects related to channel access procedures, including LBT mechanisms, LBT options for different DL and UL channels, receiver assisted LBT, directional LBT, etc. Multiple options and design principles for channel access procedure have agreed and been captured into TR 38.899 [1]. The latest approved WID is in RP-191575.Furthermore, RAN#84 also endorsed priorities for the remaining work in the NR-U WI in RP-191581. For channel access the following points are identified as either essential or optimization:
Essential
· 16us cat 2 LBT detailed design
· [bookmark: _Hlk16500867]Signaling support for LBT type/priority indication
· CWS adjustment, including reference slot definition, processing timeline, what if no feedback expected or available, CWS adjustment for wideband operation and CG
· Channel access mechanism details for FBE
· UE to gNB COT sharing
Optimizations
· [bookmark: _Hlk16756201]Max TX duration follow cat 1 LBT
· Max number of Cat 2 LBT attempts in a 5ms DRS transmission window
· Wideband LBT with common measurement
· Directional LBT
· LBT to facilitate spatial reuse
· Receiver assisted LBT
The related work was concluded for the most part in RAN1#99. In this contribution we discuss the few remaining open issues related to configured grants for NR Unlicensed.

2. Open Issues and Corrections

[bookmark: _Hlk30494546]#1: Value Range for maxEnergyDetectionThreshold-r16 and ULtoDL-CO-SharingED-Threshold-r16 
One open issue is the value range for the RRC parameters maxEnergyDetectionThreshold-r16 and ULtoDL-CO-SharingED-Threshold-r16. These parameters are used for setting the energy detection threshold for a UE, and are important especially when applying UE-to-gNB COT sharing. For the sake of simplicity, we propose to have the same value range for these parameters as for the corresponding LTE LAA parameter energyDetectionThresholdOffset-r14, i.e. -82 … -52 dBm.
Proposal 1: The value range for RRC parameters maxEnergyDetectionThreshold-r16 and ULtoDL-CO-SharingED-Threshold-r16 is -82 … -52 dBm. 
#2: Applicability of semi-static channel access (FBE) when Wi-Fi is present
During the NR-U Study Item, it was identified that FBE can be useful when LBE nodes are not present. The related agreement is as follows:
Agreement:
· It has been identified that FBE operation for the scenario where it is guaranteed that LBE nodes are absent on a long term basis (e.g., by level of regulation) and FBE gNBs are synchronized can achieve the following.
· Ability to use frequency reuse factor 1
· Lower complexity for channel access due to lack of necessity to perform random backoff
· FFS requirement of synchronization accuracy
· FFS specification impact
· Note: This does not imply that LBE does not have benefits in similar scenarios although there are differences between the two modes of operation
· Note: FBE may also have some disadvantages compared to other modes of operation such as LBE, e.g., a fixed overhead for idle time during a frame.

The related point in the WID is:
For FBE, channel access mechanism in line with agreements from the NR-U study item (TR 38.889, Section 7.2.1.3.1). FBE is intended for environments where the absence of Wi-Fi is guaranteed (e.g., by level of regulations, private premises policies, etc. Further, the targeted scenario is limited to a single NR-U network (i.e. single operator) in the operating band and geographic area. Specification work to be performed by RAN1.
Based on the discussion in the SI, it is clear that FBE is expected to work well only in absence of LBE nodes. However, there is no need to restrict the scenarios in which FBE can be deployed with RAN1 specifications. For example, even if the regulations allow for use of other technologies on a given frequency band and geographic region, the owner of a facility may choose not to deploy any nodes other than FBE in certain space. Therefore, we see that the description in 37.213 should be revised as described in the text proposal below: 
TS 37.213
-------- Beginning of Text Proposal ------------
[bookmark: _Toc28873168]4.3	Channel access procedures for semi-static channel occupancy
If the absence of any other technology sharing a channel can be guaranteed on a long-term basis (e.g. by level of regulation) and if a gNB provides UE(s) with higher layer parameters ChannelAccessMode-r16 ='semistatic' by SIB1 or dedicated configuration, a periodic channel occupancy can be initiated every  within every two consecutive radio frames, starting from the even indexed radio frame at  with a maximum channel occupancy time , where  in , is a higher layer parameter provided in semiStaticChannelAccessConfig-r16 and . 
 ---------- End of Text Proposal -------------
Proposal 2: remove the limitation in 37.213 on semi-static channel access being applicable only in absence of other technologies.





#3: Applicability of CP extension to PUCCH and SRS
In RAN1#99, the details of using CP extension prior to UL transmission were agreed, e.g.:   

Agreement:
For fallback DL assignments scheduling UL transmissions (e.g. PUCCH):
· LBT type, and the length of the CP extension are jointly encoded in the DL assignment and signaled with 2 bits.
· The supported combinations of LBT type and length of the CP extension are hardcoded in RAN1 specs
However, current version of TS 38.211 only describes the used of CP extension for PUSCH, and not other UL signals and channels. 
Proposal 3: Capture in TS 38.211, Section 5.3.1 that UL CP extension is applicable to also other uplink channels than PUSCH. 
A corresponding TP is embedded below.
-------- Beginning of Text Proposal ------------

[bookmark: _Toc19796407][bookmark: _Toc26459633][bookmark: _Toc29230281]5.3.1	OFDM baseband signal generation for all channels except PRACH and RIM-RS


The time-continuous signal  on antenna port  and subcarrier spacing configuration  for OFDM symbol  in a subframe for any physical channel or signal except PRACH is defined by
	
where  at the start of the subframe, 


and

-	 is given by clause 4.2;

-	 is the subcarrier spacing configuration; 
-	 is the largest  value among the subcarrier spacing configurations by the higher-layer parameter scs-SpecificCarrierList. 
In case of cyclic extension of the first OFDM symbol  allocated for uplinkPUSCH transmission, the time-continuous signal  for the interval  preceding the first OFDM symbol for uplink transmissionPUSCH is given by

where  refers to the signal in the previous subframe and  is given by 
-	Table 5.3.1-1 with the index,  and  given by the higher-layer parameters CP-ExtensionC2-r16 and CP-ExtensionC3-r16, respectively, and  given by clausue 4.3.1 for uplink transmissions not using configured grant dynamically scheduled PUSCH transmissions;
-	the procedure in [6, TS 38.214] for a PUSCH transmission using configured grant.


The starting position of OFDM symbol  for subcarrier spacing configuration in a subframe is given by



Table 5.3.1-1: The cyclic extension .
	Index 
	
	
	

	0
	-
	-
	-

	1
	
	
	

	2
	
	
	

	3
	
	
	



-------- End of Text Proposal ------------

3. Conclusions 
In this contribution we point out a couple of critical missing aspects related to channel access in NR-Unlicensed. The related proposals are:
Proposal 1: The value range for RRC parameters maxEnergyDetectionThreshold-r16 and ULtoDL-CO-SharingED-Threshold-r16 is -82 … -52 dBm. 
Proposal 2: Remove the limitation in 37.213 on semi-static channel access being applicable only in absence of other technologies.
Proposal 3: Capture in TS 38.211, Section 5.3.1 that UL CP extension is applicable to also other uplink channels than PUSCH. 
[bookmark: _GoBack]For Proposals 2 and 3 there is also and associated Text Proposal in Section 2.
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