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Introduction
In RAN1#99 meeting, the RAN1 discussion on Rel-16 NR-U UL signals and channels had been finished. After the meeting, the initial versions of physical layer specifications including 38.211, 38.212, 38.213, and 38.214 were distributed, discussed, updated and endorsed by email discussion. And in the last e-meeting discussion, below related agreements about UL interlaced FDRA were discussed.
Agreement #1:
· For interlaced PUSCH transmission in a BWP, X bits of the PUSCH frequency domain resource allocation field are used for indicating which combination of M interlaces is allocated to the UE.
· This applies to PUSCH of the following types:
· Msg3 PUSCH
· PUSCH Scheduled by fallback and non-fallback DCI
· Type 1 and Type 2 Configured Grant PUSCH
· For 30 kHz SCS
· Support X = 5 (5-bit bitmap to indicate all possible interlace combinations)
· For 15 kHz SCS
· Down-select between the following two alternatives:
· Alt-1: Support X = 10 (10-bit bitmap to indicate all possible interlace combinations)
· Alt-2: Support X = 6 bits to indicate start interlace index and number of contiguous interlace indices (RIV) and using remaining up to 9 RIV values to indicate specific pre-defined interlace combinations
Agreement #2:
· [bookmark: _Toc24135959]For interlaced PUSCH transmission in a BWP, Y bits of the frequency domain resource allocation (FDRA) field indicate which RB sets (corresponding to LBT bandwidths) are allocated to the UE
· [bookmark: _Toc24135960][bookmark: _Toc24135961]This applies to PUSCH of the following types
· [bookmark: _Toc24135962]PUSCH scheduled by at least non-fallback DCI
· FFS: applicability to fallback DCI
· [bookmark: _Toc24135963]Configured Grant PUSCH Type 2 (FDRA indicated by DCI)
· Configured Grant PUSCH Type 1 (FDRA configured by RRC)
Agreement #3:
· The UE transmits PUSCH scheduled by fallback DCI in CSS within the initial BWP on the interlaces indicated by the X bits of the FDRA field
· Note: The FDRA field for fallback DCI in CSS does not include Y bits

Besides, one revision was made for fallback DCI in CSS in the e-meeting discussion. 
Agreement:
· The UE transmits PUSCH scheduled by fallback DCI in CSS within the initial BWP on the interlaces indicated by the X bits of the FDRA field
· Note: The FDRA field for fallback DCI in CSS does not include Y bits
In this contribution, we provide our views on the remaining issues for NR-U UL signals and channels design for Rel-16 specifications.
Discussion
PUSCH and PUCCH
2.1.1 FDRA field of fallback DCI
Till now, for fallback DCI 0_0 in USS and CSS FDRA field design of interlaced resource allocation, two below issues were left after last email discussion.
Issue 1:
For DCI 0_0 in a CSS, which RB set is used for PUSCH allocation since DCI 0_0 in CSS does not include Y bits?
Issue 2:
For DCI 0_0 in a USS, whether or not to include Y-bits for RB set allocation?
If it is decided not to include Y-bits, then which RB set is used for PUSCH allocation (same as Issue 1)?
If it is decided to include Y-bits, then value of Y needs to be decided. 
For issue1, as the active BWP may contain more than one RB set, and there is an agreement that Y bits indicating which RB sets (corresponding to LBT bandwidths) are allocated to the UE in CSS is not included, therefore, in this case some rule should be defined for UE to determine which RB set is allocated for PUSCH transmission. A simple solution is to use the RB set in which DCI 0_0 is detected.
For issue2, we think DCI 0_0 in USS should include this Y bits to achieve better accuracy and flexibility for the frequency resource allocation. Meanwhile, the inclusion of the Y bits will not affect the DCI size as the DCI size of fallback DL DCI and UL DCI will anyway be aligned, and typically the size of fallback DL DCI is larger than that of UL DCI.
[bookmark: _Ref32575252]Proposal 1: UE transmits PUSCH scheduled by fallback DCI in USS within the active BWP on the interlaces indicated by the X +Y bits of the FDRA field.
[bookmark: _Ref32575292]Proposal 2: Adopt the text proposal in appendix A for TS 38.212 and 38.214 to capture FDRA field of fallback DCI for interlaced resource allocation.
2.1.2 Interlace resource allocation   
As in RAN2 the RRC parameters useInterlacePUCCH-Dedicated, useInterlacePUCCH-Common, useInterlacePUSCH-Dedicated, and useInterlacePUSCH-Commonand have been combined and replaced by useInterlacePUCCH-PUSCH-r16 in 38.331, therefore, the related description in physical layer spec of 38.211, 38.212, 38.213 and 38.214 should also be replaced at the same time. 
Proposal 3: The RRC parameters useInterlacePUCCH-Dedicated, useInterlacePUCCH-Common, useInterlacePUSCH-Dedicated, and useInterlacePUSCH-Common should be replaced by useInterlacePUCCH-PUSCH-r16 in physical layer spec. 
	SRS 
For SRS, below agreement was reached in the RAN1 #96bis meeting that allow SRS to be transmitted in any symbols in a slot.
	Agreement:
Support RRC configuration of an SRS resource to start at any OFDM symbol within a slot by extending the RRC parameter startPosition of resourceMapping of SRS-Config for Rel-16 to have a value range 0..13.


And in RAN2 new parameters resourceMapping-r16 containing nrofSymbols-r16 and startPosition-r16 in SRS-Resource are introduced for this agreement. Till now, 38.211 has captured the related description for this agreement without band restriction. And in the current 38.214 version, the SRS transmission in any symbols in a slot has been captured for positioning purpose, and other purpose is not captured. In fact, whether SRS starting position at any OFDM symbol in a slot can be applied to licensed band is still an open issue in the UE feature discussion. Here, we give two options for this issue.
Option1: SRS transmission start in any symbols in a slot can also be applied to licensed band. In this case, the TP in appendix B1 can be considered.
Option 2: SRS transmission start in any symbols in a slot is only applied to shared spectrum. In this case, the TP in appendix B2 can be considered.
Proposal 4: The description of SRS position in 38.211 and 38.214 should be aligned. Adopt the TP B1 or B2 depending on whether the SRS enhancement can be applied to NR licensed spectrum.

Conclusions
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In this contribution, we provide our proposals below and TPs on the remaining issues for NR-U UL signals and channels.
Proposal 1: UE transmits PUSCH scheduled by fallback DCI in USS within the active BWP on the interlaces indicated by the X +Y bits of the FDRA field.
Proposal 2: Adopt the text proposal in appendix A for TS 38.212 and 38.214 to capture FDRA field of fallback DCI for interlaced resource allocation.
[bookmark: _GoBack]Proposal 3: The RRC parameters useInterlacePUCCH-Dedicated, useInterlacePUCCH-Common, useInterlacePUSCH-Dedicated, and useInterlacePUSCH-Common should be replaced by useInterlacePUCCH-PUSCH-r16 in physical layer spec. 
Proposal 4: The description of SRS position in 38.211 and 38.214 should be aligned. Adopt the TP B1 or B2 depending on whether the SRS enhancement can be applied to NR licensed spectrum.
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Appendix
A1: TP1: FDRA field in DCI format 0_0 in 38.212 
< Start of text proposal for 38.212 [1]>
-------------------------------------- Text Proposal for 38.212, Section 7.3.1.1.2 ---------------------------

7.3.1.1.1	Format 0_0
DCI format 0_0 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:
*** Unchanged text omitted ***
-	For non-PUSCH hopping with resource allocation type 1:

-	 bits provides the frequency domain resource allocation according to Clause 6.1.2.2.2 of [6, TS 38.214]
-	if any of the higher layer parameters useInterlacePUCCH-PUSCH-r16useInterlacePUSCH-Common and userInterlacePUSCH-Dedicated is configured 
for PUSCH scheduled by DCI 0_0 scrambled by C-RNTI, CS-RNTI, or MCS-C-RNTI in a Type 3 CSS in the active BWP
-	[5 or 5+Y] bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS 38.214] if the subcarrier spacing for the active UL bandwidth part is 30 kHz
-	[6 or 6+Y] bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS 38.214] if the subcarrier spacing for the active UL bandwidth part is 15 kHz
for PUSCH scheduled by DCI 0_0 scrambled by C-RNTI, CS-RNTI, or MCS-C-RNT in a USS in the active BWP
-	5+Y bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS 38.214] if the subcarrier spacing for the active UL bandwidth part is 30 kHz. The 5 MSBs provide the interlace allocation and the Y LSBs provide the RB set allocation.
-	6+Y bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS 38.214] if the subcarrier spacing for the active UL bandwidth part is 15 kHz. The 6 MSBs provide the interlace allocation and the Y LSBs provide the RB set allocation.
The value of Y is determined by  where N is the number of RB sets contained in the BWP as defined in clause 6.1.2.2.3 of [6, TS 38.214].
*** Unchanged text omitted ***

< End of text proposal>
A2: TP2: UL FDRA in 38.214 
< Start of text proposal for 38.214 [2]>
-------------------------------------- Text Proposal for 38.214, Section 6.1.2.2.3 ---------------------------

[bookmark: _Toc29674343][bookmark: _Toc29673350][bookmark: _Toc29673209]6.1.2.2.3	Uplink resource allocation type 2

*** Unchanged text omitted ***

For both µ=0 and µ=1, the  LSBs of the resource block assignment information indicate to a UE a set of contiguously allocated RB sets for PUSCH scheduled by DCI 0_0 in USS, DCI 0_1 and Type 1 and Type 2 configured grant. The resource allocation field consists of a resource indication value (RIVRBset). For  ,  the resource indication value corresponds to the starting RB set () and the number of contiguous RB sets . The resource indication value is defined by;
if  then

else

For PUSCH scheduled by DCI 0_0 in CSS, the RB set that allocated for PUSCH transmission is the one that in which DCI 0_0 is detected. 
B1: SRS TP for 38.211 Section 6.4.1.4 and TP for 38.214 Section 6.2.1 
< Start of text proposal for 38.211 [1]>
6.4.1.4	Sounding reference signal
6.4.1.4.1	SRS resource
An SRS resource is configured by the SRS-Resource IE or the [SRS-for-positioning] IE and consists of
-	 antenna ports , where the number of antenna ports is given by the higher layer parameter nrofSRS-Ports if configured, otherwise , and  when the SRS resource is in a SRS resource set with higher-layer parameter usage in SRS-ResourceSet not set to 'nonCodebook', or determined according to [6, TS 38.214] when the SRS resource is in a SRS resource set with higher-layer parameter usage in SRS-ResourceSet set to 'nonCodebook'
-	 consecutive OFDM symbols given by the field nrofSymbols-r16 contained in the higher layer parameter resourceMapping-r16

-	, the starting position in the time domain given by  where the offset  counts symbols backwards from the end of the slot and is given by the field startPosition-r16 contained in the higher layer parameter resourceMapping-r16 and 

-	, the frequency-domain starting position of the sounding reference signal
< Start of text proposal for 38.214 [2]>
[bookmark: _Toc29673219][bookmark: _Toc27299945][bookmark: _Toc11352157][bookmark: _Toc29674353][bookmark: _Toc20318047][bookmark: _Toc29673360]6.2.1	UE sounding procedure
*** Unchanged text omitted ***

The UE may be configured by the higher layer parameter resourceMapping-r16 in SRS-Resource with an SRS resource occupying  adjacent symbols anywhere withinwithin the last 6 symbols of the slot, where all antenna ports of the SRS resources are mapped to each symbol of the resource. When the SRS is configured with the higher layer parameter [SRS-for-positioning] the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying  adjacent symbols anywhere within the slot.
< End of text proposal>
B2: SRS TP for 38.211 Section 6.4.1.4 and TP for 38.214 Section 6.2.1 
< Start of text proposal for 38.211 [1]>
[bookmark: _Toc29230347][bookmark: _Toc26459697][bookmark: _Toc19796471]6.4.1.4	Sounding reference signal
[bookmark: _Toc19796472][bookmark: _Toc29230348][bookmark: _Toc26459698]6.4.1.4.1	SRS resource
An SRS resource is configured by the SRS-Resource IE or the SRS-PosResource-r16 IE and consists of
-	 antenna ports , where the number of antenna ports is given by the higher layer parameter nrofSRS-Ports if configured, otherwise , and  when the SRS resource is in a SRS resource set with higher-layer parameter usage in SRS-ResourceSet not set to 'nonCodebook', or determined according to [6, TS 38.214] when the SRS resource is in a SRS resource set with higher-layer parameter usage in SRS-ResourceSet set to 'nonCodebook'
-	 consecutive OFDM symbols given by the field nrofSymbols-r16 contained in the higher layer parameter resourceMapping-r16 if SRS-PosResource-r16 IE is configured or  consecutive OFDM symbols given by the field nrofSymbols-r16 contained in the higher layer parameter resourceMapping-r16 or given by the field nrofSymbols contained in the higher layer parameter resourceMapping

[bookmark: _Hlk20397759]-	, the starting position in the time domain given by  where the offset  counts symbols backwards from the end of the slot and is given by the field startPosition-r16 contained in the higher layer parameter resourceMapping -r16 and  for shared spectrum

   or counts symbols backwards from the end of the slot and is given by the field startPosition contained in the higher layer parameter resourceMapping and 

-	, the frequency-domain starting position of the sounding reference signal
< Start of text proposal for 38.214 [2]>
6.2.1	UE sounding procedure
*** Unchanged text omitted ***


The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying  adjacent symbols within the last 6 symbols of the slot, or configured by the higher layer parameter resourceMapping-r16 in SRS-Resource with an SRS resource occupying  adjacent symbols anywhere within the slot for shared spectrum, where all antenna ports of the SRS resources are mapped to each symbol of the resource. When the SRS is configured with the higher layer parameter [SRS-for-positioning] the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying  adjacent symbols anywhere within the slot.
< End of text proposal>
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