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1	Introduction

NR Work Item Description [1] on the NR-based access to unlicensed spectrum was approved in RAN plenary #84. The related work was concluded for the most part in RAN1#99. In this contribution we discuss the few remaining open issues related to UL signals and channels for NR Unlicensed, and point out some errors and discrepancies in the newly approved Rel-16 specifications.

2. Corrections
TS 38.213
Issue #1 (Issue #11 in FL Summary R1-2001203): 
Section 9.2.2 defines the PUCCH formats for UCI transmission. There are some discrepancies though, as pointed out below in the corresponding text proposal:
---------- Start of Text Proposal -------
[bookmark: _Toc29917303][bookmark: _Toc29899566][bookmark: _Toc29899148][bookmark: _Toc29894849][bookmark: _Toc26719414][bookmark: _Toc20311589][bookmark: _Toc12021477]9.2.2	PUCCH Formats for UCI transmission
If a UE is not transmitting PUSCH, and the UE is transmitting UCI, the UE transmits UCI in a PUCCH using
-	PUCCH format 0 if 
-	the transmission is over 1 symbol or 2 symbols,
-	the number of HARQ-ACK information bits with positive or negative SR (HARQ-ACK/SR bits) is 1 or 2 
-	PUCCH format 1 if 
-	the transmission is over 4 or more symbols,
-	the number of HARQ-ACK/SR bits is 1 or 2 
-	PUCCH format 2 if 
-	the transmission is over 1 symbol or 2 symbols,
-	the number of UCI bits is more than 2 
-  the PUCCH resource includes an orthogonal cover code if the UE is provided an orthogonal cover code length by OCC-Length-r16 and index by OCC-Index-r16	Comment by Author: This condition is unnecessary, as the two previous ones are already unique for PF2
-	PUCCH format 3 if 
-	the transmission is over 4 or more symbols,
-	the number of UCI bits is more than 2, 
-	the PUCCH resource does not include an orthogonal cover code or the UE is provided useInterlacePUCCH-Dedicated-r16
the PUCCH resource includes an orthogonal cover code if the UE is provided an orthogonal cover code length by OCC-Length-r16 and index by OCC-Index-r16	Comment by Author: this condition is unclear when read together with the condition for PF4 which also employs an OCC. It would be simpler to refer to the parameter useInterlacePUCCH-Dedicated-r16 instead  

-	PUCCH format 4 if 
-	the transmission is over 4 or more symbols,
-	the number of UCI bits is more than 2,
-	the PUCCH resource includes an orthogonal cover code and the UE is not provided useInterlacePUCCH-Dedicated-r16.
---------- End of Text Proposal -------
Issue #2: CP extension for SRS (Issue #13 in FL Summary R1-2001203): 
As discussed in a companion contribution R1-2002193, 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

Related clarification to 38.211 were agreed in RAN1#100-e. However, it was left open whether to support CP extension also with SRS.
SRS transmissions in NR can be triggered dynamically (i.e. aperiodic SRS), using a DL assignment (DCI 1_1, 1_2), a UL grant (0_1, 0_2), or DCI format 2_3. Furthermore, periodic SRS configuration is also supported (bot (periodic or semi-persistent SRS). 
We note that the in the case of Aperiodic SRS, the triggering DCIs 1_1 and 0_1 already include the “ChannelAccess-CPext-CAPC”-field, and hence it becomes straight forward to apply CP extension to SRS as well. The other DCIs capable of triggering SRS do not presently support indication of CP extension. The latest version of 38.212 and 38.214 seem to already support this behavior, and hence the only necessary specification change is in 38.211. 
Proposal 2 When Aperiodic SRS is triggered with a DCI (0_1, 1_1) that also includes indication of CP extension, the CP extension applies to SRS as well.

A corresponding TP is embedded below.
-------- Beginning of Text Proposal ------------
In case of cyclic prefix extension of the first OFDM symbol  allocated for PUSCH, SRS, or PUCCH transmission, the time-continuous signal  for the interval  preceding the first OFDM symbol for PUSCH, SRS, or PUCCH is given by

where  refers to the signal in the previous subframe and 
-	for dynamically scheduled PUSCH, SRS, and PUCCH transmissions


-	where  is given by Table 5.3.1-1 with  for ,  for , and  and  given by the higher-layer parameters cp-ExtensionC2-r16 and cp-ExtensionC3-r16, respectively, and  given by clause 4.3.1. For contention-based random access, or in absence of higher-layer configuration of  and , the value of shall be set to the largest integer fulfilling  for each of the values of .
-	for a PUSCH transmission using configured grant,  is given by the procedure in [6, TS 38.214].


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



Table 5.3.1-1: The variables  and  for cyclic prefix extension
	index 
	
	

	0
	-
	-

	1
	
	

	2
	
	

	3
	
	



-------- End of Text Proposal ------------
3. Conclusions 
In this contribution we point out issues related to UL signals and channels:
Issue #1: There are some issues related to how PUCCH format selection works in TS 38.213, Section 9.2.2
· This corresponds to the issue #11 in FL Summary R1-2001203

Issue #2: Use of PC extension for SRS: When Aperiodic SRS is triggered with a DCI (0_1, 1_1) that also includes indication of CP extension, the CP extension applies to SRS as well.
· This relates to the issue #13 in FL Summary R1-2001203
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