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[bookmark: _Ref178064866]This document summarizes the contributions made under the “UL Signals and Channels” sub-agenda item for 7.2.2 Rel-16 Maintenance of NR-based Access to Unlicensed Spectrum.

The following guidance was given to feature leads by the RAN1 chairman for the preparation of this summary for initial input to the e-Meeting preparation phase (2/18 – 2/21):

· For the summary, due to limited time for preparation, each feature lead is not required to provide a detailed summary of companies positions and their proposals, but rather based on the contributions, to provide a list of issues/proposals and an indication of priority

From Tuesday 2/18, discussion on prioritization of issues for three email threads will be started, tentatively

· [100e-Prep-NR_unlic-ULSignalsChannels-A]
· [100e-Prep-NR_unlic-ULSignalsChannels-B] 
· [100e-Prep-NR_unlic-ULSignalsChannels-C] 

By the end of Friday 2/21, once all critical issues have been identified and the group agrees on the topics to be discussed over email, a revised feature lead summary will be submitted with Tdoc#. 

2	UL Signals and Channels Issues and Priority
To organize the email discussion, the issues have been grouped into maximum three threads according to the chairman’s guidance. Thread A will likely require some discussion to cover all cases of USS, CSS, initial BWP, active BWP, BWP switching, etc., so this thread is mostly focused on the configuration of the FDRA field (X and Y bits) in DCI 0_0 and DCI 0_1. Threads B and C contain several issues each, but the needed corrections are probably fairly straightforward.

Note: Several companies have proposals related to open issues on CP extension for PUSCH and PUCCH. These issues are not summarized here, since that topic has been primarily discussed within the channel access agenda item (7.2.2.2.1). Further discussions should be taken within that AI.
2.1	Critical Issues (High Priority)
2.1.1	PUSCH Related
	Issue #
	Description
	Tdoc
References
	Email Discussion Thread

	1
	For Type 2 UL resource allocation, the frequency domain resource allocation (FDRA) field for DCI 0_0 with CRC scrambled by C-RNTI / CS-RNTI / MCS-RNTI is unspecified. Discuss whether FDRA field should be be X bits or X+Y bits, considering both CSS and USS. TPs needed to 38.212 §7.3.1.1.1 and 38.214 §7.1.2.
	[11], [12], [13], [3]
	A

	2
	For DCI 0_1, ordering of X and Y bits in FDRA field is not specified. TP 38.212 §7.3.1.1.2
	[2], [5], [6], [10]
	A

	3
	For DCI 0_1, if a BWP switch is indicated, and new BWP has different #RB-Sets and/or different SCS, how should X and Y bits be interpreted?
	[5], [13]
	A

	4
	For 15 kHz SCS, currently specified RIV-based interlace allocation for PUSCH implicitly assumes that index of first interlace in an RB set or carrier is always 0, which is inconsistent with interlace definition which uses Point A as a reference. TP needed to 38.214 §6.1.2.2.3.
	[5]
	B

	5
	For interlaced PUSCH with DFT-s-OFDM, UE behavior is unspecified if the number of PRBs does not equal  where a,b,c are non-negative integers. TP to 38.214 §6.1.2.2.3
	[5], [9], [10]
	B

	6
	Clarification of UE interpretation of frequency domain resource allocation field in RAR UL grant accouting for different field sizes when interlacing configured/not-configured and operation with/without shared spectrum channel acces. TP to 38.213 §8.3.
	[5], [13], [3], [14]
	B



	Company
	View/Position

	Huawei, HiSilicon
	As for issue#6, We have a proposal 2 and TP in R1-2000198 submitted to AI 7.2.2.2.2. We observed this was also covered in Amitav’s FLS but with low priority. We are fine to discuss to this topic here.  

	
	

	
	

	
	



2.1.2	PUCCH Related
	Issue #
	Description
	Tdoc
References
	Email Discussion Thread

	7
	Specifications are not clear on the following points related to frequency domain resource allocation for interlaced PUCCH
· Missing procedure, analogous to PUSCH, that PUCCH resource occupies RBs given by intersection of the RB set indicated by rb-SetIndex and the interlace(s) indicated by interlace0, interlace1
· Handling of case if intersection results in fewer than 10 PRBs
· For PF3, handling of case if intersection has 11 PRBs
· Clarification on definition of variables  and  (# of PRBs in interlace 0, 1)
· For PF0/1, clarification that cyclic shift cycling starts with lowest indexed IRB in the allocated interlace
· Eroneous RRC parameter for the RB-set index of a PUCCH resource. Should be rb-SetIndex. TP to 38.213 §9.2.1.
TP to 38.213 §9.2.1.
	[4], [8], [9], [10], [3]
	C

Note: Issue 8 now grouped with issue 7

	8
	Eroneous RRC parameter for the RB-set index of a PUCCH resource. Should be rb-SetIndex. TP to 38.213 §9.2.1.
	[3]
	C

	9
	PUCCH rate matching for Interlaced PF2 and PF3 does not take into account spreading factor. TP 38.212 §6.3.1.4
	[11]
	C
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2.2 Issues with Lower Priority
Issues listed as lower priority do not mean that corrections are not required; rather, corrections can be discussed later. If all of the issues in Section 2.1 can be solved, this will be very good progress.
2.2.1	PUCCH Related
	Issue #
	Description
	Tdoc
References

	10
	Specifications are not clear that when useInterlaceConfig-Dedicated is configured, only PUCCH formats 0,1,2,3 are allowed. TP 38.213 §9.2.1 and 38.331.
	[7]

	11
	Clarification on the conditions for using PF0,1,2,3,4. TP to 38.213 §9.2.2
	[8]



2.2.2	SRS Related
	Issue #
	Description
	Tdoc
References

	12
	Procedure text capturing that SRS resource can start at any OFDM symbol in a slot is not specified. TP to 38.214 §6.2.1.
	[1], [10]

	13
	Support CP extension for SRS (in addition to PUCCH/PUSCH)
	[2]

	14
	Allow aperiodic-SRS starting position in a slot to be later than slot n + k (n = slot containing trigger, k = RRC configured slot offet) depending on LBT outcome
	[2]

	15
	
	



2.2.3	Other
	Issue #
	Description
	Tdoc
References

	16
	Specifications do not capture that interlacing is not supported for bandwidths less than 20 MHz (e.g., 10 MHz carrier). TP to 38.211 §4.4.4.6
	[4]

	17
	Discuss whether or not clarification is needed on the behavior related to the RRC parameter enableConfiguredUL-r16. Any relationship to indicated CO duration?
	[9]


2.2.4	Editorial Issues
	Issue #
	Description
	Tdoc
References

	18
	The parameter interlace1 is contained in PUCCH-format{2 and 3}-r16 not in PUCCH-Resource-r16. Number of interlaces is not specified explicitly. TP needed to 38.213 §9.2.1 to align with 38.331.
	[7]

	19
	For PUCCH resource set prior to dedicated configuration, reference to OCC index in 38.211 would be helpful.
	[10]
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Based on the limited feedback, it seems that the prioritization proposed in the previous sections is agreeable. Hence, the following 3 email threads are proposed:
· Email Thread #1: [100e-Prep-NR-unlic-UL-PUSCH-FDRA-XY]
· [bookmark: _GoBack]FDRA field for DCI 0_0 – X or X + Y (Issue 1)
· FDRA field for DCI 0_1 – ordering of X,Y (Issue 2)
· FDRA field for DCI 0_1 – interpretation of X,Y if BWP switch (Issue 3)
· Email Thread #2: [100e-Prep-NR-unlic-UL-PUSCH-FDRA-Other]
· Interlace allocation for 15 kHz SCS (Issue 4)
· Interlace allocation for DFT-s-OFDM (Issue 5)
· Interpretation of bits in FDRA field of RAR UL Grant (Issue 6)
· Email Thread #3: [100e-Prep-NR-unlic-UL-PUCCH]
· FDRA for PUCCH (Issue 7)
· PUCCH rate matching (Issue 9)
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