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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 38.211
Issue #1: 
As agreed earlier, interlaced PUCCH transmissions are limited to happen within one LBT subband, i.e. one RB set. TS 38.213 also lists the index of the RB set as one of the properties defining as PUCCH resource: 
-  an index of an RB set by intraCellGuardBandUL-r16 [6, TS 38.214], if a UE is provided useInterlacePUCCH-Dedicated-r16
However, the limitation of mapping PUCCH within an LBT subband seems to be missing in 38.211, when the size of the active BWP is larger than 20 MHz. The same issue repeats for other PUCCH formats in sections 6.3.2.4.2, 6.3.2.5.3, and 6.3.2.6.5. The issue could be corrected as follows:
---------- Start of Text Proposal -------
[bookmark: _Toc29230300][bookmark: _Toc26459651][bookmark: _Toc19796425]6.3.2.1	General


The physical uplink control channel supports multiple formats as shown in Table 6.3.2.1-1. In case intra-slot frequency hopping is configured for PUCCH formats 1, 3, or 4 according to clause 9.2.1 of [5, TS38.213], the number of symbols in the first hop is given by  where  is the length of the PUCCH transmission in OFDM symbols.
Table 6.3.2.1-1: PUCCH formats.
	PUCCH format
	
Length in OFDM symbols 
	Number of bits

	0
	1 – 2
	≤2

	1
	4 – 14
	≤2

	2
	1 – 2
	>2

	3
	4 – 14
	>2

	4
	4 – 14
	>2


For interlaced transmission, the PUCCH resource blocks are defined as the intersection of the common resource blocks of the interlaces defined in clause 4.4.4.6, and the RB set indicated with rbSetIndex. 
---------- End of Text Proposal -------
We also note that currently in TS 38211 the cyclic shift hopping for interlaced PF0 and PF1 on TS38.211 depends on the interlace PRB index, and is not starting from the lowest indexed PRB of the PUCCH resource within the BWP as agreed. However, as the notation may depend on the correction for the issue #1 discussed above, we do not yet provide text proposal for this issue.
Observation: Indexing for cyclic shift hopping for PF0 and PF1 is agreed to start from the lowest indexed PRB of the PUCCH resource within the BWP, which is currently not yet captured into 38.211..

Issue #2: 
For PUCCH 3, it has been agreed that the number of PRBs per interlace is always 10, even if a given interlace has 11 PRBs. This restriction is already captured in 38.211, Section 6.3.2.6.3. However, it has not been agreed which 10 PRBs (out of up to 11 PRBs) the UE should use with PF3 on a given interlace. For the sake of simplicity, we propose that the UE shall always use the ten lowest-indexed PRBs of an interlace and RB set. The same rule would be applied when UE is allocated with one or two interlaces.
Proposal: For PF3, UE shall always use the ten lowest-indexed PRBs of an interlace and an RBset.


TS 38.213
Issue #3: 
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 #4: 
[bookmark: _GoBack]In the clause for determining the number of interlaces to use with PUCCH format 2 and 3, a reference is made to a parameter . However, this parameter has not been defined accurately anywhere. Further alignment of 38.213 and 38.213 is necessary to ensure that the specs describe the UE behaviour correctly.
If a UE is provided a first interlace of  PRBs by interlace0 in InterlaceAllocation-r16 and transmits a PUCCH with  HARQ-ACK information bits and  bits using PUCCH format 2 or PUCCH format 3, the UE transmits the PUCCH over the first interlace if ; otherwise, if the UE is provided a second interlace by interlace1 in PUCCH-format2 or PUCCH-format3, the UE transmits the PUCCH over the 


3. Conclusions 
In this contribution we point out four issues related to UL signals and channels in 38.211 and 38.213:
Issue #1: Limitation that PUCCH transmission happen within one RB set is missing. Also, indexing for cyclic shift hopping for PF0 and PF1 is agreed to start from the lowest indexed PRB of the PUCCH resource within the BWP, which is currently not yet captured into 38.211..
Issue #2: For PF3, UE shall always use the ten lowest-indexed PRBs of an interlace and an RBset.
Issue #3: There are some issues related to how PUCCH format selection works in TS 38.213, Section 9.2.2
Issue #4: In the clause for determining the number of interlaces to use with PUCCH format 2 and 3, a reference is made to a parameter . However, this parameter has not been defined accurately anywhere.
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