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1. Introduction

In RAN1 Meeting #100, NR-U specs in Rel-16 were almost completed. In this contribution, some remaining issues and clarifications regarding NR-U uplink signals and channels are discussed.
2. Discussion 
2.1. 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. 
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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 1: To clarify if the COT duration information should be taken into account for CUL transmission.
2.2. Processing time of UL channels with CP extension 
In the RAN1 meeting #98bis, the following agreements were achieved:

Agreement:
· For the CP extension prior to at least a dynamically scheduled PUSCH transmission, the CP extension is located in the symbol(s) immediately preceding the PUSCH allocation indicated by SLIV. The supported durations for CP extension at the UE are: 

· 0 (i.e. no CP extension) 

· C1*symbol length – 25 us 

· C2*symbol length – 16 us - TA 

· C3*symbol length – 25 us – TA
· C1=1 for 15 and 30 kHz SCS, C1=2 for 60 kHz SCS

· FFS: Whether C2/C3 is fixed or implicitly derived based on TA for each subcarrier spacing

· The N2 timeline (UL grant to PUSCH delay) needs to be relaxed to take the CP extension into account

· FFS: Whether the limit as per the previous agreement bounding the resulting CP extension to be less than or equal to one symbol for the given subcarrier spacing should be relaxed

· FFS: Applicability of this to other UL transmissions

· FFS: Whether the number of durations for CP extension that the UE can be signalled dynamically can be configured
This agreement that “The N2 timeline (UL grant to PUSCH delay) needs to be relaxed to take the CP extension into account” is not reflected in the spec. One potential way to reflect this agreement is that to make sure the transmission of PUSCH with CP extension fulfill the PUSCH preparation time, for example, the starting position of the CP extension of the first uplink symbol of the scheduled PUSCH in unlicensed spectrum shall start no earlier than the symbol L2 which is defined according to current PUSCH preparation time
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Figure 2 Processing time of PUSCH with CP extension
Similar timeline modification should also apply to PUCCH transmission, for example, the starting position of the CP extension of the first uplink symbol of the PUCCH carrying HARQ-ACK information in unlicensed spectrum shall start no earlier than the symbol L1 which is defined according to current PDSCH processing time
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Proposal 2: The starting position of the CP extension of the first uplink symbol of PUSCH/PUCCH in shared spectrum shall start no earlier than the symbol L2/L1. 
2.3. Processing time of one-shot HARQ feedback trigger without PDSCH 
In the RAN1 meeting #99, the following agreements were achieved:

Agreement:
If a UE is configured to monitor feedback request for one-shot HARQ-ACK codebook feedback and the feedback is requested in DL DCI 1_1
· This DL DCI can either schedule or not schedule a PDSCH
· Working assumption: One value of the frequency domain resource assignment field indicates that this DCI does not schedule a PDSCH
· If the DL DCI does not schedule a PDSCH, the HARQ process ID and NDI fields are ignored by the UE
· If UE is triggered to report both one-shot and other HARQ-ACK feedback in the same slot, the UE reports only the one-shot feedback.

According to the agreements, a DL DCI which triggers one-shot HARQ-ACK codebook feedback can either schedule or not schedule a PDSCH. If the DL DCI schedules a PDSCH, current PDSCH processing time
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should be fulfilled. However, how to determine the processing time if the DL DCI does not schedule a PDSCH is not discussed. This DCI reception only triggering HARQ-ACK feedback case is similar to HARQ-ACK feedback in response to a SPS PDSCH release, hence, the processing time for a SPS PDSCH release can be reused.  

Proposal 3: Reuse the processing time of a SPS PDSCH release for the case that a DL DCI triggers one-shot HARQ-ACK feedback without scheduling a PDSCH.
3. Text Proposal

3.1. PUCCH resource allocation for PF 0/1
In RAN1 agreement, the PUCCH transmission cannot be configured to be spanning multiple LBT bandwidths. This restriction seems missing from the 38.211, where it says that for PUCCH format 0 and format 1, the mapping operation is repeated for each resource block in the interlace in the active bandwidth part. But if the active bandwidth part contains more than one LBT bandwidths, the mapping operation should be restricted in one LBT bandwidth. For this reason, the text should be corrected to include this restriction.
----------------------------------------Start of TP 38.211 V16.0.0 section 6.3.2.3.2 and 6.3.2.4.2 -------------------------

6.3.2.3.2
Mapping to physical resources

The sequence 
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 in order to conform to the transmit power specified in [5, TS 38.213] and mapped in sequence starting with 
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 assigned for transmission according to subclause 9.2.1 of [5, TS 38.213] in increasing order of first the index 
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For interlaced transmission, the mapping operation shall be repeated for each resource block in the interlace and in the resource block set of the active bandwidth part, with the resource-block dependent sequence generated according to clause 6.3.2.2.

<Unchanged parts are omitted>
6.3.2.4.2
Mapping to physical resources

The sequence 
[image: image14.wmf])

(

n

z

 shall be multiplied with the amplitude scaling factor 
[image: image15.wmf]PUCCH,1

b
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 which meet all of the following criteria: 

-
they are in the resource blocks assigned for transmission according to subclause 9.2.1 of [5, TS 38.213],

-
they are not used by the associated DM-RS 

The mapping to resource elements [image: image20.png](k.04



 not reserved for other purposes shall be in increasing order of first the index 
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For interlaced transmission, the mapping operation shall be repeated for each resource block in the interlace and in the resource block set of the active bandwidth part, with the resource-block dependent sequence generated according to clause 6.3.2.2.

<Unchanged parts are omitted>

----------------------------------------End of TP 38.211 V16.0.0 section 6.3.2.3.2 and 6.3.2.4.2 -------------------------

3.2. PUCCH resource allocation for PF 3
In 38.211 Sec. 6.3.2.6.3, the specification states that if the interlaced PUCCH format 3 is configured, the number of the RBs is 10 for one interlace and 20 for two interlaces. However, in Sec. 6.3.2.6.5, the resource blocks assigned for transmission is not very clear. If the number of RBs in the interlace is greater than 10, how does the UE select the 10 RBs is not yet clarified.
----------------------------------------Start of TP 38.211 V16.0.0 section 6.3.2.6.3 --------------------------------------
6.3.2.6.3
Block-wise spreading
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 representing the bandwidth of the PUCCH in terms of resource blocks according to clauses 9.2.3, 9.2.5.1 and 9.2.5.2 of [5, TS 38.213] and shall for non-interlaced mapping fulfil
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 if a single interlace is configured and [image: image34.png]MERCCE2 = 20
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 resource blocks in the interlace(s) are assumed. 
<Unchanged parts are omitted>
----------------------------------------End of TP 38.211 V16.0.0 section 6.3.2.6.3 --------------------------------------
3.3. Processing time of PUSCH with CP extension
The reason is discussed in section 2.2. 

----------------------------------------Start of TP 38.214 V16.0.0 section 6.4 ----------------------------------------------

6.4 UE PUSCH preparation procedure time

If the first uplink symbol in the PUSCH allocation for a transport block, including the DM-RS, as defined by the slot offset K2 and the start and length indicator SLIV of the scheduling DCI and including the effect of the timing advance, and the CP extension if with shared spectrum channel access, is no earlier than at symbol L2, where L2 is defined as the next uplink symbol with its CP starting 
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after the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, then the UE shall transmit the transport block. 

<Unchanged parts are omitted>

----------------------------------------End of TP 38.214 V16.0.0 section 6.4 -----------------------------------------------

3.4. Processing time of PUCCH with CP extension
The reason is discussed in section 2.2. 

----------------------------------------Start of TP 38.214 V16.0.0 section 5.3 ----------------------------------------------

5.3 UE PDSCH processing procedure time

If the first uplink symbol of the PUCCH which carries the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and the PUCCH resource to be used and including the effect of the timing advance, and the CP extension if with shared spectrum channel access, starts no earlier than at symbol L1, where L1 is defined as the next uplink symbol with its CP starting after 
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 after the end of the last symbol of the PDSCH carrying the TB being acknowledged, then the UE shall provide a valid HARQ-ACK message. 

<Unchanged parts are omitted>

----------------------------------------End of TP 38.214 V16.0.0 section 5.3 -----------------------------------------------

3.5. Processing time of one-shot HARQ feedback trigger without PDSCH
The reason is discussed in section 2.3. 

----------------------------------------Start of TP 38.213 V16.0.0 section 9.1.4 --------------------------------------------

9.1.4   Type-3 HARQ-ACK codebook determination

<Unchanged parts are omitted>

If the UE detects a DCI format that includes a One-shot HARQ-ACK request field with value 1, the UE determines a PUCCH or a PUSCH to multiplex a Type-3 HARQ-ACK codebook for transmission in a slot as described in Clause 9.2.5. The UE multiplexes only the Type-3 HARQ-ACK codebook in the PUCCH or the PUSCH for transmission in the slot.
A UE is expected to provide a Type-3 HARQ-ACK codebook in response to a DCI that includes a One-shot HARQ-ACK request field with value 1 and not schedule a PDSCH after 
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 symbols from the last symbol of a PDCCH providing the DCI. For UE processing capability 1 [TS 38.214] and for the SCS of the PDCCH reception, 
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 for 120 kHz. For a UE with capability 2 [TS 38.214] and for the SCS of the PDCCH reception, 
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----------------------------------------End of TP 38.213 V16.0.0 section 9.1.4 --------------------------------------------

4. Conclusions

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

Proposal 1: To clarify if the COT duration information should be taken into account for CUL transmission.
Proposal 2: The starting position of the CP extension of the first uplink symbol of PUSCH/PUCCH in shared spectrum shall start no earlier than the symbol L2/L1. 
Proposal 3: Reuse the processing time of a SPS PDSCH release for the case that a DL DCI triggers one-shot HARQ-ACK feedback without scheduling a PDSCH.
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