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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. Type 2 FDRA for RAR UL grant and TC-RNTI
In last meeting, there was no agreement on the RAR UL grant design, in this section we further express some of our views. The agreement below was agreed in the last meeting. Basically, there are two alternatives on the table and the Alt-1 follows the design method for DCI 0_0 in CSS, and the Alt-2 follows Rel.15 baseline. 

Agreement:
To resolve the FFS in TP#1, support one of the following two alternatives for the PUSCH allocation rule. 

· When UL resource allocation Type 2 is configured, the UE assumes that PUSCH is allocated as follows:

· Alt-1: PUSCH is allocated to the RB set of the active UL BWP that intersects the RB set of the active DL BWP in which the DCI 0_1 that schedules the PDSCH containing the RAR UL grant is received. If there is no intersection, PUSCH is allocated to RB Set 0 of the active UL BWP.

· Alt-2: PUSCH is allocated to the initial UL BWP if the active UL BWP fully overlaps the initial UL BWP, otherwise PUSCH is allocated to RB Set 0 of the active UL BWP.

· FFS: Rule for PUSCH allocation for an UL carrier without intra-cell guard bands.

Before discussing the pros and cons of these alternatives, we first clarify a case that was not yet discussed in the NRU WI, i.e. the initial DL BWP was agreed to be confined into 20 MHz, which is one RB set. But it was not clarified if the initial UL BWP can be configured to contain more than one RB set. From our viewpoint, we fail to see the use case that the initial UL BWP contains more than one RB set. Note that if the case is supported, the network will configure the initial UL BWP at least twice the size of the initial DL BWP, or even more. Given that the initial UL BWP is mainly used for initial access, where the uplink load is supposed to be significantly lower than the downlink load, e.g. in initial DL BWP, the gNB will need to systematically broadcast SSB, RMSI, and scheduling Msg2, Msg4 and UE-specific RRC configuration. While in initial UL BWP is used mainly for small control plane transmission for HARQ-ACK feedback. In this case, is it worthy configuring more than one RB sets for initial UL BWP. Moreover, for a TDD system, there is a requirement in NR Rel.15 that the initial DL BWP and initial UL BWP have the same centre frequency, and the LBT subband centre frequency is also the same for downlink and uplink. In this case, from Fig. 1, we can see that the initial UL BWP will be 3 times or 5 times larger than initial DL BWP.  Thus, we propose in NRU we consider the same restriction as initial DL BWP for initial UL BWP. Moreover, this could save us a lot of discussion time on setting up proper rules. 
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Fig. 1: initial DL BWP 20 MHz, initial UL BWP 60 MHz, 100 MHz.

Proposal 1: consider to restrict the initial UL BWP to 20 MHz. 
In the following we discuss the RAR UL grant and TC-RNTI design, we presume that the above proposal can be accepted, so that the initial UL BWP can only contain one RB set, which in TDD system is also the same LBT subband for initial DL BWP. 
In fact for idle UEs, there is not much of difference between Alt 1 and Alt 2 since the initial DL BWP always intersects the initial UL BWP and both of them contain one RB set.  Therefore, for idle UEs, the PUSCH scheduled by RAR or TC-RNTI should be transmitted in initial UL BWP. On the other hand, for active UEs, if the active UL BWP fully covers the initial UL BWP, and if the SCS and CP length is the same as initial UL BWP, the UE shall transmit the PUSCH scheduled by RAR or TC-RNTI in the RB set that intersects with the initial UL BWP as shown in Fig. 2. It should be noted that there is no active UL BWP switching required. Thus, the Alt-2 should be reformulated to clarify this point, i.e. the PUSCH is still transmitted in the active UL BWP instead of initial UL BWP. Note that in case that the carrier bandwidth has zero guard band, the same mechanism can be used to determine the RB set for PUSCH. 
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 Fig. 2: initial DL BWP 20 MHz, initial UL BWP 20 MHz, active UL BWP 60 MHz.

On the other hand, if the active UL BWP does not include the initial UL BWP, the RB set for PUSCH transmission is fixed to the RB set 0. For this case, there are companies proposing further enhancement, given that fixing the RB set 0 might be too restricted. This could be further discussed if this enhancement is needed or not. One possible enhancement is to reuse the DCI 0_0 in CSS design. 
Proposal 2: Consider the principle of the Alt-2, but the wording should be reformulated to avoid active UL BWP switching
2.2. Type 2 FDRA for DCI 0_0 in CSS

In last meeting, we have made the following agreement 

Agreement:
· For PUSCH scheduled by DCI 0_0 received in a CSS when UL resource allocation Type 2 is configured, PUSCH is allocated to the RB set of the active UL BWP that intersects the RB set of the active DL BWP in which DCI 0_0 is received. If there is no intersection, PUSCH is allocated to RB Set 0 of the active UL BWP. 

· FFS1: PUSCH allocation within the active UL BWP corresponding to an UL carrier without intra-cell guard bands

· FFS2: Whether or not the first bullet is modified to “…the active DL BWP in which the first REG of the received DCI 0_0 is located,” in order to facilitate a CORESET not confined to a single RB set.

There were some discussions on the potential ambiguity if the gNB and the UE have different understanding about the RB set in which the PDCCH is located. An error case raised during the discussion was AL16 was mis-detected by the UE as AL8. This issue can be resolved if we set a rule that if the PDCCH overlaps with more than one DL RB sets, the RB set with the lowest index should be the reference DL RB set, and the UL RB set should intersect with this reference DL RB set, i.e. reformulate the previous agreement as 
· For PUSCH scheduled by DCI 0_0 received in a CSS when UL resource allocation Type 2 is configured, PUSCH is allocated to the RB set of the active UL BWP that intersects the RB set with the lowest index of the active DL BWP in which the received DCI 0_0 is located. If there is no intersection, PUSCH is allocated to RB Set 0 of the active UL BWP. 

Proposal 3: for DCI 0_0 in CSS, the UL RB set should be intersecting the lowest DL RB set, in which the received DCI 0_0 is located. If there is no intersection, PUSCH is allocated to RB Set 0 of the active UL BWP.
2.3. LBT type indication for PUCCH
For PUCCH transmission, multiple DL grants may schedule a same PUCCH slot to transmit HARQ-ACK information corresponding to PDSCHs. In this case, LBT type indication in which DL grant should be used to perform LBT for PUCCH transmission should be defined. The straightforward way is that UE should follow the LBT type indication in the detected last DL grant.

Proposal 4: The LBT type indication in the last DL grant should be used for PUCCH transmission if multiple DL grants indicate a same PUCCH slot.

· Adopt TP1 into section 4.2.1 of TS 37.213.

------------------------------------TP1: Start of TP 37.213 section 4.2.1 ---------------------------------------------

4.2.1
Channel access procedures for uplink transmission(s)
<Unchanged parts are omitted>
A UE shall use Type 1 channel access procedures for PUCCH transmissions unless stated otherwise in this subclause. If a last DL grant among the DL grants that scheduling a PUCCH transmission on a same slot indicates Type 2 channel access procedures, or a random access response (RAR) message for successRAR scheduling a PUCCH transmission indicates Type 2 channel access procedures, the UE shall use Type 2 channel access procedures. 

<Unchanged parts are omitted>
----------------------------------------End of TP 37.213 section 4.2.1 ---------------------------------------------

2.4. 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 5: The SFI indication should be taken as valid only within the indicated channel occupancy if the COT duration is configured.

· Adopt TP2 into section 11.1.1 of TS 38.213.

------------------------------------TP2: 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: image4.wmf]SFI
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 by subcarrierSpacing and, when a supplementary UL carrier is configured for the serving cell, a reference SCS configuration [image: image5.wmf]SUL
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-
for paired spectrum operation, a reference SCS configuration [image: image6.wmf]DL
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 for a DL BWP by subcarrierSpacing and a reference SCS configuration [image: image7.wmf] UL
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<Unchanged parts are omitted>

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

2.5. 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 6: The starting position of the CP extension of the first uplink symbol of PUSCH or PUCCH in shared spectrum shall start no earlier than the symbol L2 or L1. 

· Adopt TP3 into section 6.4 of TS 38.214.

· Adopt TP4 into section 5.3 of TS 38.214.

----------------------------------- TP3: Start of TP 38.214 section 6.4 ----------------------------------------------

6.4 UE PUSCH preparation procedure time

If the first uplink symbol or the first uplink symbol with its CP extension with shared spectrum channel access 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, or by ChannelAccess-CPext or ChannelAccess-CPext-CAPC with shared spectrum channel access, and including the effect of the timing advance, 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 section 6.4 -----------------------------------------------

----------------------------------- TP4: Start of TP 38.214 section 5.3 ----------------------------------------------

5.3 UE PDSCH processing procedure time

If the first uplink symbol or the first uplink symbol with its CP extension with shared spectrum channel access 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, or by ChannelAccess-CPext with shared spectrum channel access, and including the effect of the timing advance, 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 section 5.3 -----------------------------------------------

2.6. 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 7: 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: consider to restrict the initial UL BWP to 20 MHz. 

Proposal 2: Consider the principle of the Alt-2, but the wording should be reformulated to avoid active UL BWP switching

Proposal 3: for DCI 0_0 in CSS, the UL RB set should be intersecting the lowest DL RB set, in which the received DCI 0_0 is located. If there is no intersection, PUSCH is allocated to RB Set 0 of the active UL BWP.
Proposal 4: The LBT type indication in the last DL grant should be used for PUCCH transmission if multiple DL grants indicate a same PUCCH slot.

· Adopt TP1 into section 4.2.1 of TS 37.213.

Proposal 5: The SFI indication should be taken as valid only within the indicated channel occupancy if the COT duration is configured.

· Adopt TP2 into section 11.1.1 of TS 38.213.

Proposal 6: The starting position of the CP extension of the first uplink symbol of PUSCH or PUCCH in shared spectrum shall start no earlier than the symbol L2 or L1. 

· Adopt TP3 into section 6.4 of TS 38.214.

· Adopt TP4 into section 5.3 of TS 38.214.

Proposal 7: Triggered SRS and the corresponding scheduled PUCCH/PUSCH are transmitted in the same slot.
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