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Introduction
In RAN1 Meeting #98b, the following agreements were achieved for UL signals and channels for NR-U. In this contribution we tend to discuss further the remaining issues. 
Discussion on remaining issues

Agreement:
Update the RRC parameter InterlaceAllocation-r16 (defined for a dedicated PUCCH resource) with the following:
· Index of 1st interlace
· Indication of the 2nd interlace index (if 2nd interlace is configured)
· FFS: How the indication is achieved
· Indication of the LBT bandwidth location in which the PUCCH resource is configured

In last meeting, there was an agreement about the RRC parameter InterlaceAllocation-r16 for interlace configuration. It was agree that at least the 1st interlace index is configured. But there was an FFS for the 2nd interlace configuration. In our point of view the 2nd interlace should be configurable to keep a full flexibility. 
Proposal 1: 2nd interlace should be configurable

Agreement:
For PUCCH Formats 2 and 3 configured with interlace mapping, the number of configured interlaces is 1 or 2
· For Interlaced PF3:
· NPUCCH = 10 if one interlaced is configured (as previously agreed)
· NPUCCH = 20 if two interlaces are configured
· UE should use either one full interlace or two full interlaces according to configured maximum code rate and actual UCI payload size (subject to FFS below on the case of a BWP possible less than full carrier BW)
· FFS: In case one interlace is used, which interlace is used
· FFS: If two interlaces are configured, whether or not there are configuration restrictions on the spacing between the two interlaces
· FFS: For a 20 MHz carrier bandwidth, whether a BWP can be configured to be less than the carrier bandwidth. 
· If allowed, NPUCCH can be less than 10 (for 1 interlace) or can be less than 20 (for 2 interlaces)
· Note: This agreement refers to configured interlaces, not actually used interlaces. 
Note: User multiplexing is to be further discussed. This agreement does not imply that user multiplexing is supported or not supported.

In the last meeting, an FFS was left for the case where two interlaces are configured for the UE, but UE’s PUCCH payload size suggests that only one interlace is to be used. In this case, the simplest way is that UE selects a default interlace, which can be the first configured interlace. 
Proposal 2： If two interlaces are configured, but in case one interlace is used, a default interlace, e.g. the 1st configured interlace is used.

Agreement:
· For PUCCH formats 0 and 1 configured with an interlace mapping, the formula for cyclic shift hopping in Section 6.3.2.2.2 of 38.211 is given by



where  indexes consecutive PRBs within an interlace starting with the lowest indexed PRB of the PUCCH resource within the BWP. N is the number of PRBs in an interlace (10 or 11).
· FFS: The step size  is down-selected to one value amongst {1,5,7,11}
· The decision on which value to select is based on minimizing the 95th percentile CM
· FFS: For PF0, whether or not the above formula  includes an additional term  in order to increase user multiplexing from 1 to 3 in case of 2-bit ACK/NACK + SR (SR = 1 for positive SR and 0 for negative SR)
· FFS: In order to increase user multiplexing capacity for PF0, PF1, introduction of *(i+i0) into the formula instead of *i  where i+i0 is modulo N, and i0 is configurable in the range {0, 1, …, N-1}.
· This mechanism may create collisions when the user multiplexing capacity is increased (i0 is not 0)

In the last meeting, the formula for cyclic shift hopping, for the PUCCH format 0 and 1, was agreed. One of the left FFS is the enhancement of UE multiplexing capacity with i0. The gNB can still use orthogonal sequences by setting i0=0. But when the gNB wants to increase the UE multiplexing capacity, gNB can configure i0 to 1…N-1. 
Proposal 3： Additional dimension can be taken advantage of to increase the UE multiplexing capacity in necessary cases

Agreement:
For PUSCH transmissions after dedicated configuration, support an RRC parameter to enable configurability between interlace resource allocation and Rel-15 (Type 0/1) resource allocation
· If interlace mapping is configured, frequency hopping is not configured
· FFS: Whether this RRC configuration applies to fallback DCI
· FFS: Whether/how dynamic (non-fallback DCI based) switching is supported between interlaced resource allocation and Rel-15 RA (Type0/1) resource allocation 
· FFS: The UE does not expect configuration of interlace or contiguous mapping for different PUSCH transmissions to be different

In the last meeting, we agreed that interlace can be configured by cell-specific configuration and UE-specific RRC configuration. For the area where OCB is not required, the interlace and non-interlace PUSCH transmissions can be dynamically switched, in particular when the cell-specific and UE-dedicated configuration sets different modes. In case cell-specific configuration sets interlace, while UE-dedicated configuration sets non-interlace, UE can assume that for fallback DCI scheduled PUSCH in CSS, interlace mapping is assumed; otherwise, non-interlace mapping is assumed. 
Proposal 4： If cell-specific and UE-dedicated configurations set different interlace modes, fallback DCI in CSS should follow cell-specific configuration. 

Agreement:
· Support a user-multiplexing mechanism for both UCI and reference symbols for interlaced PF3 when one interlace is configured as follows:
· User multiplexing for the UCI is based on the application of pre-DFT OCC with
· Alt. 1: Block-wise repetition in time domain followed by mapping over whole interlace in frequency (analogous to (Rel-15) PF4)
· Alt. 2: Symbol-wise repetition in time domain followed by mapping over whole interlace in frequency
· User multiplexing for the reference symbols is based on the use of different cyclic shifts of the same base sequence for all multiplexed users. The base sequence is a Z-C sequence (as for legacy Rel-15 PF3) mapped to the PRBs of the interlace
· Length of ZC sequence = number of tones in the interlace
· FFS: Mapping between OCC index applied on UCI symbols and cyclic shift applied to DMRS symbols
· Support 1, 2, and 4 users for all PF3 durations (4 – 14 OFDM symbols)
· Support an RRC parameter for indicating OCC configuration for interlaced PF3
· If two interlaces are configured, user multiplexing is not supported for interlaced PF3

Proposal 5： Mapping between OCC index applied on UCI symbols and cyclic shift applied to DMRS symbols should follow NR Rel.15 PUCCH format 4 Tab. 6.4.1.3.3.1-1, 38.211.

Agreement:
· Support a user-multiplexing mechanism for both UCI and reference symbols for interlaced PF2 when one interlace is configured as follows:
· User multiplexing is based on OCCs applied in at least the frequency domain to the UCI and reference signal REs separately
· User multiplexing for the UCI is based on RE-wise repetition within a PRB
· Support only frequency domain OCC lengths of 1, 2 and 4 to multiplex users on both 1-symbol and 2-symbol PF2
· Consider the following for controlling CM/PAPR. If supported, select from the following alternatives using CM and MCL as criteria
· OCC cycling across PRBs of an interlace
· Scrambling
· No CM/PAPR controlling mechanism
· Support an RRC parameter for indicating OCC configuration for interlaced PF2
· If two interlaces are configured, user multiplexing is not supported for interlaced PF2

When interlaced PF2 with OCC length 2 or 4 is used, based on OCC index, some UE will have higher PAPR issue than the others. A simple way is to applied a common scrambling before mapping the PUCCH message to the interlace. 

Proposal 6： Scrambling is used to reduce the CM/PAPR for interlaced PF2 with OCC length of 2 and 4.

Agreement:
· Allow configured UL (CUL) transmissions in a set of symbols of a slot when the UE is configured with DCI 2_0 format monitoring and does not detect a DCI 2_0 format providing a slot format for the set of symbols. This is applicable when operating with LBE for the following cases.
· When the set of symbols are indicated as ‘F’ with a semi-static TDD pattern or 
· When the UE is not configured with a semi-static TDD pattern
· Note: Configured UL (CUL) transmissions are UL signals/channels configured by higher layers:
· PUCCH
· Configured Grant PUSCH
· Periodic SRS, [semi-persistent SRS]
· Unclear if semi-persistent SRS covered by the current Rel-15 behaviour
· [PRACH]
· Unclear if PRACH covered by the current Rel-15 behaviour
· FFS: How to allow the CUL transmissions as per the above

It was agreed in RAN1 meeting #98bis that a COT duration if configured will be indicated with DCI 2_0. If the field is configured, it can also be used to determine UE’s behavior for CUL transmission. For example, if UE is configured with CUL resources in a set of symbols of a slot when the UE is configured with DCI 2_0 format monitoring and detects a valid DCI 2_0 providing a COT duration, the UE shall follow Rel-15 rules if the set of symbols of the slot is within the COT duration, otherwise, CUL transmission is allowed.

Proposal 7： CUL transmission within a COT duration follows Rel-15 rules, CUL transmission outside a COT duration is allowed.

If UE is configured with CUL resources in a set of symbols of a slot which is within one DRS window, CUL transmission is not allowed for simplicity.   

Proposal 8： CUL transmission within a DRS window is not allowed.  

Conclusions
The following proposals are made.
Proposal 1: 2nd interlace should be configurable
Proposal 2： If two interlaces are configured, but in case one interlace is used, a default interlace, e.g. the 1st configured interlace is used.
Proposal 3： Additional dimension can be taken advantage of to increase the UE multiplexing capacity in necessary cases
Proposal 4： If cell-specific and UE-dedicated configurations set different interlace modes, fallback DCI in CSS should follow cell-specific configuration.
Proposal 5： Mapping between OCC index applied on UCI symbols and cyclic shift applied to DMRS symbols should follow NR Rel.15 PUCCH format 4 Tab. 6.4.1.3.3.1-1, 38.211.
Proposal 6： Scrambling is used to reduce the CM/PAPR for interlaced PF2 with OCC length of 2 and 4.
[bookmark: _GoBack]Proposal 7： CUL transmission within a COT duration follows Rel-15 rules, CUL transmission outside a COT duration is allowed.
Proposal 8： CUL transmission within a DRS window is not allowed.  
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