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1. Introduction

In this contribution, some remaining issues regarding NR-U uplink signals and channels are discussed.
2. Discussion and Text Proposal
2.1. RO configuration in NR-U 
Long PRACH sequence is introduced in NR-U, so both long PRACH sequence and Rel-15 short PRACH sequence are supported and configurable in NR-U deployment. If long PRACH sequence is configured, the RO configuration for the long PRACH sequence should be restricted within one RB set. If short PRACH sequence is configured, there seems no need to have such restriction.
Proposal 1: The configured RO for long PRACH sequence should be restricted within one RB set.

In Rel-15, multiple FDMed ROs can be configured by indicating the starting position of the first RO in frequency domain, the later ROs can be determined by contiguous RBs. In wideband operation, one active BWP may include multiple RB sets. If one RO is configured to occupy frequency resource in two RB sets, it may lead to a problem for UE to determine the RB set for Msg 3 transmission. In that case, the following candidate solutions can be considered:
· If long PRACH sequence is configured, UE is not expected to be configured with multiple FDMed PRACH resources, e.g., the number of FDMed RO is 1.
· If long PRACH sequence is configured, and if the number of configured FDMed RO is larger than 1, each RO should be configured within one RB set. The starting position of each RO within the corresponding RB set can be configured.
· If short PRACH sequence is configured, and if the number of configured FDMed RO is larger than 1, Rel-15 configuration is reused. If one RO is configured to occupy frequency resource in two RB sets, this RO should be taken as an invalid RO. 
For the first candidate solution, it is not preferred since it largely reduces the available RO resources. 
Proposal 2: If the number of configured FDMed PRACH resources is larger than 1,

· If long PRACH sequence is configured, the starting position of each RO within the corresponding RB set can be configured.

· If short PRACH sequence is configured, the RO which is configured to occupy frequency resource in two RB sets should be taken as an invalid RO.

2.2. UE procedure for determining slot format 

In RAN1#98bis meeting, the following agreement was made. Later in RAN1#99 meeting, it was agreed that the Rel.16 new behavior can be RRC configured. 

	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




One aspect we would like to discuss is that the DCI 2_0 can contain COT duration information. If the COT duration is provided and also if it turns out to be not including the set of symbols whose slot formats are however provided by the DCI 2_0, should UE still takes into account the provided the indicated slot formats? One example is provided in Fig. 1 to illustrate the discussed case. As shown in Fig.1, if Rel-16 CUL behavior is configured, although UE may transmit CUL outside gNB’s COT, the UE shall assume the CUL resource in red is not available if the SFI indication outside the COT is taken as valid. Therefore, the SFI indication should be taken as valid only within the indicated channel occupancy, and the COT duration information should be taken into account for CUL transmission. 
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 Figure 1: when the set of symbols are outside of COT duration indicated by DCI 2_0, how the UE determines the CUL resource validation
Proposal 3: The SFI indication should be taken as valid only within the indicated channel occupancy if the COT duration is configured.

· Adopt TP1 into section 11.1.1 of TS 38.213.

------------------------------------TP1: Start of TP 38.213 section 11.1.1 ---------------------------------------------

11.1.1
UE procedure for determining slot format

<Unchanged parts are omitted>

For each serving cell in the set of serving cells, the UE can be provided: 

-
an identity of the serving cell by servingCellId
-
a location of a SFI-index field in DCI format 2_0 by positionInDCI
-
a set of slot format combinations by slotFormatCombinations, where each slot format combination in the set of slot format combinations includes 

-
one or more slot formats indicated by a respective slotFormats for the slot format combination, and 

-
a mapping for the slot format combination provided by slotFormats to a corresponding SFI-index field value in DCI format 2_0 provided by slotFormatCombinationId, and
-
if CO-DurationPerCell-r16 is provided, the provided slot format combination is valid until the end of the indicated channel occupancy duration

-
for unpaired spectrum operation, a reference SCS configuration [image: image2.wmf]SFI

m

 by subcarrierSpacing and, when a supplementary UL carrier is configured for the serving cell, a reference SCS configuration [image: image3.wmf]SUL
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 by subcarrierSpacing2 for the supplementary UL carrier

-
for paired spectrum operation, a reference SCS configuration [image: image4.wmf]DL
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 for a DL BWP by subcarrierSpacing and a reference SCS configuration [image: image5.wmf] UL
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 for an UL BWP by subcarrierSpacing2
<Unchanged parts are omitted>

----------------------------------------End of TP 38.213 section 11.1.1 ---------------------------------------------

2.3. Triggered SRS transmission

In RAN1#96bis meeting, the following agreement was made. 

	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.




In our understanding, the benefit of configuration of an SRS resource to start at any OFDM symbol within a slot is that it could reduce the uplink transmission delay and increase LBT success probability. For example, as shown in Fig.3, SRS resource can be configured in front of PUCCH resource contiguously in one slot, so the SRS transmission can occupy the channel in advance and provide additional processing time for PDSCH decoding. For SRS transmission triggered in DCI 0-0 or DCI 1-1, to achieve the above benefits, it is proposed that the triggered SRS and the scheduled PUCCH/PUSCH are transmitted in the same slot.
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Figure 3 illustration of triggered SRS transmission

Proposal 4: Triggered SRS and the corresponding scheduled PUCCH/PUSCH are transmitted in the same slot.

3. Conclusion
In this contribution, some remaining issues regarding NR-U uplink signals and channels are discussed. The following proposals are made.

Proposal 1: The configured RO for long PRACH sequence should be restricted within one RB set.

Proposal 2: If the number of configured FDMed PRACH resources is larger than 1,

· If long PRACH sequence is configured, the starting position of each RO within the corresponding RB set can be configured.

· If short PRACH sequence is configured, the RO which is configured to occupy frequency resource in two RB sets should be taken as an invalid RO.

Proposal 3: The SFI indication should be taken as valid only within the indicated channel occupancy if the COT duration is configured.

· Adopt TP1 into section 11.1.1 of TS 38.213.

Proposal 4: Triggered SRS and the corresponding scheduled PUCCH/PUSCH are transmitted in the same slot.
4. Reference
[1] R1-1913599, “Summary of NR-U agreements till RAN1 99”, Qualcomm Incorporated.

DCI with SRS trigger
PUCCH
SRS
slot



