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1. Introduction
At RAN1#100-e meeting, a number of remaining issues on UL signals and channels were listed as high priority [1] and some of them have been discussed/solved [2] as follows:
	PUSCH Related issues:
· For Type 2 UL resource allocation, FDRA field for DCI 0_0 with CRC scrambled by C-RNTI / CS-RNTI / MCS-RNTI is unspecified
Agreement:
Modify the agreement from RAN1#99 as follows:
· 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
Agreement:
For FDRA field for DCI 0_0, update the spec to include at least X bits to indicate the interlace allocation, and leave in square brackets whether or not Y bits are included for indication of RB set.

· For DCI 0_1, ordering of X and Y bits in FDRA field is not specified
Agreement:
The following text proposal is agreed:
-------------------------------------- Text Proposal for 38.212, Section 7.3.1.1.2 ---------------------------------------
*** Unchanged text omitted ***
-	If the higher layer parameter useInterlacePUSCH-Dedicated-r16 is configured 
-	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 x of [x].
*** Unchanged text omitted ***
------------------------------------------------------ End Text Proposal -------------------------------------------------------

· 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?
Agreement: 
For DCI 0_1 if the bandwidth indicator field indicates a switch to a new active BWP with a different configuration (# RB sets and/or SCS), the UE applies truncation/padding independently to the X and Y bits of the FDRA field to determine the interlace and RB set allocation for the new active BWP
· X bit field: Truncated/padded to X’ = 5/6 bits if the new active BWP has 30/15 kHz SCS and current BWP has 15/30 kHz SCS. No truncation/padding otherwise.
· Y bit field: Truncated/padded to Y’ bits if the new active BWP has different number of RB sets than the current BWP, where Y’ is determined by  and N is the number of RB sets contained in the new active BWP. No truncation/padding otherwise.

· 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
· No consensus that a change is needed

· For interlaced PUSCH with DFT-s-OFDM, UE behavior is unspecified if the number of PRBs does not equal 2a×3b×5c where a,b,c are non-negative integers.
Agreement:
· For Type 2 UL resource allocation for PUSCH configured with DFT-s-OFDM, if the total number of allocated RBs in the indicated interlaces and indicated RB set(s) is not of the form  where a, b, c are non-negative integers, the UE transmits PUSCH only on the lowest indexed N PRBs of the allocation where N is the largest integer of the form  which is not greater than the number of allocated RBs.
· TP1-a in Section 4 of R1-2001309 for TS 38.214 is endorsed

· Clarification of UE interpretation of FDRA field in RAR UL grant accounting for different field sizes when interlacing configured/not-configured and operation with/without shared spectrum channel access
· Not discussed

PUCCH Related issues:
· 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
· Erroneous RRC parameter for the RB-set index of a PUCCH resource. Should be rb-SetIndex.
· PUCCH rate matching for Interlaced PF2 and PF3 does not take into account spreading factor
Agreement:
The text proposals in Section 3 of R1-2001310 for TS 38.211, TS38.212 and TS38.213 are endorsed.



 In this contribution, remaining issues on UL signals and channels highlighted in yellow above are discussed.

2. FDRA field for DCI 0_0
As stated in [1] and Section 1, one of the remaining issues is whether the FDRA field of DCI 0_0 contained in a USS includes Y bits to indicate RB set(s) in the active BWP of the cell on which DCI 0_0 is detected, and two alternatives were discussed in the last RAN1 meeting as follows:
Alternatives to Discuss:
· For DCI 0_0 with CRC scrambled by C-RNTI, CS-RNTI, or MCS-C-RNTI in a UE-specific search space (USS) for scheduling PUSCH/Type 2 CG when interlace mapping is configured:
· Alt-1: The FDRA field includes X bits only. Y bits are not included.
· A single RB set within the active UL BWP is allocated for PUSCH transmission
· The RB set is the one that intersects the RB set in the active DL BWP in which DCI 0_0 is detected
· Alt-2: The FDRA field includes X bits + Y bits.
· Y bits indicate which RB set(s) within the active UL BWP are allocated for PUSCH transmission
· FFS: Fixed value of Y (not configurable)
We think Alt-1 is enough for DCI format 0_0 though Alt-2 has more flexibility of scheduling, since DCI format 0_0 should be designed for robust control signalling and smaller DCI payload is preferred. However, in Alt-1, since the allocated UL RB set is derived from the DL RB set in which the DCI format 0_0 is detected, UE cannot derive the allocated UL RB set if the DL RB set intersects multiple UL RB set as shown in Fig.1. Therefore, such configuration of DL/UL RB sets should not be allowed.
In addition, for DCI 0_0 with CRC scrambled by TC-RNTI in a CSS, it has already been agreed not to include Y bits but it is unclear how to indicate the allocated UL RB set when the active UL BWP includes multiple UL RB sets. We think the same solution as USS should be supported for CSS for reducing specification effort.
Proposal 1: Support Alt-1 for FDRA in DCI format 0_0 in CSS and USS. UE does not expect that more than one UL RB sets are configured to intersect the same DL RB set.
[image: ]
Fig.1  Invalid DL/UL RB set configuration

3. Text proposal
Based on above proposal, following corrections would be necessary;
Proposal 2: Adapt following text proposals for TS 38.212 and TS 38.214 which reflect proposal 1 in this contribution.

TS38.212
== Start ==
[bookmark: _Toc19798775][bookmark: _Toc26467246][bookmark: _Toc29326607][bookmark: _Toc29327757][bookmark: _Toc36045947][bookmark: _Toc36046207][bookmark: _Toc36046353]7.3.1.1.1	Format 0_0
<omitted text>
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:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 0, indicating an UL DCI format


-	Frequency domain resource assignment –  bits if neither of the higher layer parameters useInterlacePUSCH-Common and userInterlacePUSCH-Dedicated is configured, where  is defined in clause 7.3.1.0
-	For PUSCH hopping with resource allocation type 1:



-	 MSB bits are used to indicate the frequency offset according to Clause 6.3 of [6, TS 38.214], where  if the higher layer parameter frequencyHoppingOffsetLists contains two offset values and  if the higher layer parameter frequencyHoppingOffsetLists contains four offset values

-	 bits provides the frequency domain resource allocation according to Clause 6.1.2.2.2 of [6, TS 38.214]
-	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 useInterlacePUSCH-Common and userInterlacePUSCH-Dedicated is configured 
-	[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
<omitted text>
== End ==

TS38.214
== Start ==
[bookmark: _Toc29673209][bookmark: _Toc29673350][bookmark: _Toc29674343][bookmark: _Toc36645573]6.1.2.2.3	Uplink resource allocation type 2
In uplink resource allocation of type 2, the resource block assignment information defined in [5, TS 38.212] indicates to a UE a set of up to M interlace indices, and for DCI 0_1 a set of up to  contiguous RB sets, where M and interlace indexing are defined in Clause 4.4.4.6 in [4, TS 38.211]. For DCI 0_0, a single RB set that intersects the RB set in the active DL BWP in which DCI 0_0 is detected is used by a UE for the resource block assignment information. The UE shall determine the resource allocation in frequency domain as an intersection of the resource blocks of the indicated interlaces and the indicated set of RB sets and intra-cell guard bands defined in Clause 7 between the indicated RB sets, if any. The UE does not expect that more than one UL RB sets are configured to intersect the same DL RB set.
<omitted text>
== End ==

4. Conclusion
In this contribution, we discussed the remaining issues on UL signals and channels for NR-U. Based on the discussion, we made following proposals.
Proposal 1: Support Alt-1 for FDRA in DCI format 0_0 in CSS and USS. UE does not expect that more than one UL RB sets are configured to intersect the same DL RB set.
Proposal 2: Adapt following text proposals for TS 38.212 and TS 38.214 which reflect proposal 1 in this contribution.
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