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1 Introduction
This contribution discusses remaining issues related to the UL signals and channels for NR-U:
· Remaining issues on PRACH and Msg A PUSCH 
· Clarification on UCI multiplexing in PUSCH 
· Other editorial corrections  
2 PRACH and Msg A PUSCH
In last RAN1 meeting, there was a discussion that how to determine RB set for PUSCH transmission scheduled by RAR UL grant (Msg 3 PUSCH), and RAN1 agreed that the RB set for Msg 3 PUSCH is the RB set of the PRACH transmission associated with the RAR UL grant. 
During the discussion, it was also asked by some companies whether RACH occasions can be configured over multiple RB sets. In NR-U, to meet OCB requirement, long PRACH sequence is designed so that one RACH occasion occupies 96 PRBs. Apparently, if all RACH occasions can only be within one RB set, RACH capacity is decreased dramatically compared with the operation over licensed band, because there is only one RACH occasion in frequency domain for NR-U PRACH, different UEs can only be multiplexed by different PRACH sequence in one RO with worse orthogonality than FDM, or by different time domain RO with larger latency. Therefore, it is important that gNB can configure more than one FDMed ROs over multiple RB sets if necessary. Such configuration can be easily supported by the existing parameter msg1-FDM, e.g. gNB configures ROs over 2 consecutive RB sets by indicating msg1-FDM =2. Support of RACH occasions configuration over multiple RB sets is also beneficial for PRACH with Rel-15 sequence length. 
It is noted that the down-prioritization of multiple Msg 1 opportunities in the frequency domain in RAN#84 is not for RACH occasions configuration, it is for the case that UE performs LBT over multiple RACH occasions simultaneously and chooses one of occasions with successful LBT to transmit PRACH. 
Proposal 1: RACH occasions can be configured over multiple consecutive RB sets according to existing parameter msg1-FDM.
Another question asked by companies is, whether one RACH occasion can span multiple RB sets. According to existing mechanism, ROs are consecutively mapped in the frequency domain, which results in one RO over 2 RB sets.  Considering mapping one RO across 2 RB sets requires LBT over both RB sets which reduces transmission opportunity, and it may not meet OCB requirement, it is proposed to confine one RO within one RB set. 
With existing RRC signaling of msg1-FrequencyStart, the frequency location of 1st RACH occasion in active UL BWP is determined. To ensure one RACH occasion is within one RB set, for Rel-16 long sequence PRACH, e.g. 1151 for 15 KHz or 571 for 30 KHz, the simplest way is to apply msg1-FrequencyStart to i-th FDMed RACH occasion with the reference point of the start CRB of the RB set s, as shown in Figure 1 below. For Rel-15 PRACH, simply defining the RO across RB sets as invalid RO is sufficient. 
Proposal 2: A PRACH occasion is a valid RO, if the RO is within a RB set.
· For PRACH with length 1151/571, apply msg1-FrequencyStart to i-th FDMed RACH occasion (1< i ≤ msg1-FDM) with the reference point of the start CRB of the RB set s to confine one RO within a RB set. 


Figure 1 Multiple ROs over multiple RB sets

For 2-step RACH procedure, both Msg A PRACH and Msg A PUSCH resource is configured. In current standard, if interlace PUSCH is configured, interlaceIndexFirstPO-MsgA-PUSCH-r16 and nrofInterlacesPerMsgA-PO-r16 is configured, but the RB set for Msg A PUSCH transmission is unclear, when the active UL BWP includes more than one RB set. Similar to Msg 3 PUSCH, one Msg A PUSCH is confined within one RB set, and the RB set for Msg A PUSCH is the RB set for its associated Msg A PRACH.    
Proposal 3: For 2-step RACH, a Msg A PUSCH is confined within one RB set which is the same RB set for its associated Msg A PRACH. 
Proposal 4: Adopt the following TP for TS 38.211 and 213 for PRACH and Msg A PRACH resource allocation.
Based on the discussion above, the following TP for TS 38.211 & TS 38.213 is proposed. 
	TS 38.211
[bookmark: _Toc19796408][bookmark: _Toc26459634][bookmark: _Toc29230282][bookmark: _Toc36026541][bookmark: _Toc45107380]5.3.2 OFDM baseband signal generation for PRACH

The time-continuous signal  on antenna port  for PRACH is defined by
 ,if  or , if  or 

where  and 

-	 is given by clause 6.3.3; 


-	 is the subcarrier spacing of the initial uplink bandwidth part during initial access. Otherwise,  is the subcarrier spacing of the active uplink bandwidth part; 
-	 is the largest  value among the subcarrier spacing configurations by the higher-layer parameter scs-SpecificCarrierList;
-	[image: ] is the lowest numbered resource block of the initial uplink bandwidth part and is derived by the higher-layer parameter initialUplinkBWP during initial access. Otherwise, [image: ] is the lowest numbered resource block of the active uplink bandwidth part and is derived by the higher-layer parameter BWP-Uplink; 
-	 is the frequency offset of the lowest PRACH transmission occasion in frequency domain with respect to physical resource block 0 of the active uplink bandwidth part, if  or .  is the frequency offset of the lowest PRACH transmission occasion in frequency domain with respect to start CRB of a RB set in the active uplink bandwidth part, if  or . The quantity  is given by the higher-layer parameter frequencyStartMsgA-PUSCH if configured and a type-2 random-access procedure is initiated as described in clause 8.1 of [5, TS 38.213], otherwise by msg1-FrequencyStart as described in clause 8.1 of [5 TS 38.213];
-	[image: ] is the PRACH transmission occasion index in frequency domain for a given PRACH transmission occasion in one time instance as given by clause 6.3.3.2; 
-	 is the start CRB of a RB set in which the PRACH transmission occasion with index [image: ]is [6, TS 38.214].
-	[image: ] is the number of resource blocks occupied and is given by the parameter allocation expressed in number of RBs for PUSCH in Table 6.3.3.2-1. 



	TS 38.213
8.1 Random access preamble 
…
For paired spectrum all PRACH occasions are valid if it is within a RB set. 
[bookmark: _Hlk29801864]For unpaired spectrum, 
-	if a UE is not provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if it does not precede a SS/PBCH block in the PRACH slot and starts at least  symbols after a last SS/PBCH block reception symbol, where  is provided in Table 8.1-2 and, if ChannelAccessMode-r16 = semistatic is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where the UE does not transmit [15, TS 37.213], does not cross RB sets.
-	the candidate SS/PBCH block index of the SS/PBCH block corresponds to the SS/PBCH block index provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon , as described in Clause 4.1
-	If a UE is provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if 
-	it is within a RB set, and
-  it is within UL symbols, or 
-	it does not precede a SS/PBCH block in the PRACH slot and starts at least  symbols after a last downlink symbol and at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2, and if ChannelAccessMode-r16 = semistatic is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where there shall not be any transmissions, as described in [15, TS 37.213]
-	the candidate SS/PBCH block index of the SS/PBCH block corresponds to the SS/PBCH block index provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon, as described in Clause 4.1. 

8.1A PUSCH for Type-2 random access procedure 
..
A UE determines time resources and frequency resources for PUSCH occasions in an active UL BWP from msgA-PUSCH-Config for the active UL BWP. If the active UL BWP is not the initial UL BWP and msgA-PUSCH-Config is not provided for the active UL BWP, the UE uses the msgA-PUSCH-Config provided for the initial UL BWP. If a UE is configured with interlaced PUSCH, the RB set for a MsgA PUSCH transmission is the RB set of the associated Msg A PRACH transmission.  
A UE determines a first interlace for a first PUSCH occasion in the RB set in active UL BWP or first RB for a first PUSCH occasion in an active UL BWP respectively from interlaceIndexFirstPO-MsgA-PUSCH or from frequencyStartMsgA-PUSCH that provides an offset, in number of RBs in the active UL BWP, from a first RB of the RB set in the active UL BWP or of the active UL BWP. A PUSCH occasion includes a number of interlaces within the RB set or a number of RBs provided by nrofInterlacesPerMsgA-PO or by nrofPRBs-perMsgA-PO, respectively. Consecutive PUSCH occasions in the frequency domain of an UL BWP are separated by a number of RBs provided by guardBandMsgA-PUSCH. A number of PUSCH occasions in the frequency domain of an UL BWP is provided by nrMsgA-PO-FDM. 




3 Clarification on UCI multiplexing in PUSCH
It was discussed in last meeting that whether the current wording in Section 9 of TS38.213 is clear whether UE could multiplex UCI in a PUSCH depending on LBT outcome. Two alternatives were proposed as follows, 
Alt-1: Transmission(s) that do not occur since the UE fails to access the channel still count as a transmission
Alt-2: It is understood that if a UE is expected to transmit a PUCCH or PUSCH or SRS, the UE would transmit the PUCCH or PUSCH or SRS upon successful LBT procedures if the PUCCH or PUSCH or SRS is subject to LBT as described in 37.213.
Companies providing feedback all supported Alt-1 and FL also recommendated Alt-1, but due to lack of time, no decision was made. It is suggested to agree on Alt-1, and the TP for TS 38.213 based on Alt-1 is provoided as below. 
Proposal 5: Adopt the following TP for TS 38.213 to clarify UCI multiplexing is not depending on the LBT outcome. 
Text Proposal for 38.213
	[bookmark: _Toc12021466][bookmark: _Toc20311578][bookmark: _Toc26719403][bookmark: _Toc29894836][bookmark: _Toc29899135][bookmark: _Toc29899553][bookmark: _Toc29917290][bookmark: _Toc36498164][bookmark: _Toc45699190]9  UE procedure for reporting control information
…
A UE does not expect to be scheduled to transmit a PUCCH or a PUSCH with smaller priority index that would overlap in time with a PUCCH of larger priority index with HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH. A UE does not expect to be scheduled to transmit a PUCCH of smaller priority index that would overlap in time with a PUSCH of larger priority index with SP-CSI report(s) without a corresponding PDCCH.
In the remaining of this Clause, a UE multiplexes UCIs in a PUSCH that the UE would transmit irrespective of whether the UE can access the channel for the PUSCH transmission according to the channel access procedures described in Subclause 4.2.1 in [15, TS 37.213].
In the remaining of this Clause, a UE multiplexes UCIs with same priority index in a PUCCH or a PUSCH. A PUCCH or a PUSCH is assumed to have a same priority index as a priority index of UCIs a UE multiplexes in the PUCCH or the PUSCH.



4 Editorial correction
In RAN1 98b, RAN1 agreed to support RRC parameter to configure a UE with either interlace or Rel-15 mappings for both dedicated and cell-specific PUSCH. And the same mechanism is applied for PUCCH. And in RAN1 99 meeting, RAN1 agreed that the interlace configuration is the same for both PUSCH and PUCCH. Later, RAN2 decided to use a single parameter useInterlacePUCCH-PUSCH for both PUSCH and PUCCH. RAN1 specification should also adopt the same parameter defined by RAN2. So, the following editorial corrections is proposed.  
Proposal 6: Adopt the following TP for TS 38.213 for PUCCH interlace configuration. 
Text Proposal for 38.213
	9.2.1 PUCCH Resource Sets
…
If [image: ] and a UE is provided a PUCCH resource by pucch-ResourceCommon and is not provided useInterlacePUCCHCommon-r16  useInterlacePUCCH-PUSCH in BWP-UplinkCommon
-	the UE determines the PRB index of the PUCCH transmission in the first hop as [image: ] and the PRB index of the PUCCH transmission in the second hop as [image: ], where [image: ] is the total number of initial cyclic shift indexes in the set of initial cyclic shift indexes
-	the UE determines the initial cyclic shift index in the set of initial cyclic shift indexes as [image: ]



5 Conclusion
The proposals including TPs made in this contribution are summarized below:
Proposal 1: RACH occasions can be configured over multiple consecutive RB sets according to existing parameter msg1-FDM.
Proposal 2: A PRACH occasion is a valid RO, if the RO is within a RB set.
· For PRACH with length 1151/571, apply msg1-FrequencyStart to i-th FDMed RACH occasion (1< i ≤ msg1-FDM) with the reference point of the start CRB of the RB set s to confine one RO within a RB set. 
[bookmark: _GoBack]Proposal 3: For 2-step RACH, a Msg A PUSCH is confined within one RB set which is the same RB set for its associated Msg A PRACH. 
Proposal 4: Adopt the following TP for TS 38.211 and 213 for PRACH and Msg A PRACH resource allocation.

	TS 38.211
5.3.2 OFDM baseband signal generation for PRACH

The time-continuous signal  on antenna port  for PRACH is defined by
 ,if  or , if  or 

where  and 

-	 is given by clause 6.3.3; 


-	 is the subcarrier spacing of the initial uplink bandwidth part during initial access. Otherwise,  is the subcarrier spacing of the active uplink bandwidth part; 
-	 is the largest  value among the subcarrier spacing configurations by the higher-layer parameter scs-SpecificCarrierList;
-	[image: ] is the lowest numbered resource block of the initial uplink bandwidth part and is derived by the higher-layer parameter initialUplinkBWP during initial access. Otherwise, [image: ] is the lowest numbered resource block of the active uplink bandwidth part and is derived by the higher-layer parameter BWP-Uplink; 
-	 is the frequency offset of the lowest PRACH transmission occasion in frequency domain with respect to physical resource block 0 of the active uplink bandwidth part, if  or .  is the frequency offset of the lowest PRACH transmission occasion in frequency domain with respect to start CRB of a RB set in the active uplink bandwidth part, if  or . The quantity  is given by the higher-layer parameter frequencyStartMsgA-PUSCH if configured and a type-2 random-access procedure is initiated as described in clause 8.1 of [5, TS 38.213], otherwise by msg1-FrequencyStart as described in clause 8.1 of [5 TS 38.213];
-	[image: ] is the PRACH transmission occasion index in frequency domain for a given PRACH transmission occasion in one time instance as given by clause 6.3.3.2; 
-	 is the start CRB of a RB set in which the PRACH transmission occasion with index [image: ]is [6, TS 38.214].
-	[image: ] is the number of resource blocks occupied and is given by the parameter allocation expressed in number of RBs for PUSCH in Table 6.3.3.2-1. 



	TS 38.213
8.1 Random access preamble 
…
For paired spectrum all PRACH occasions are valid if it is within a RB set. 
For unpaired spectrum, 
-	if a UE is not provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if it does not precede a SS/PBCH block in the PRACH slot and starts at least  symbols after a last SS/PBCH block reception symbol, where  is provided in Table 8.1-2 and, if ChannelAccessMode-r16 = semistatic is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where the UE does not transmit [15, TS 37.213], does not cross RB sets.
-	the candidate SS/PBCH block index of the SS/PBCH block corresponds to the SS/PBCH block index provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon , as described in Clause 4.1
-	If a UE is provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if 
-	it is within a RB set, and
-  it is within UL symbols, or 
-	it does not precede a SS/PBCH block in the PRACH slot and starts at least  symbols after a last downlink symbol and at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2, and if ChannelAccessMode-r16 = semistatic is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where there shall not be any transmissions, as described in [15, TS 37.213]
-	the candidate SS/PBCH block index of the SS/PBCH block corresponds to the SS/PBCH block index provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon, as described in Clause 4.1. 

8.1A PUSCH for Type-2 random access procedure 
..
A UE determines time resources and frequency resources for PUSCH occasions in an active UL BWP from msgA-PUSCH-Config for the active UL BWP. If the active UL BWP is not the initial UL BWP and msgA-PUSCH-Config is not provided for the active UL BWP, the UE uses the msgA-PUSCH-Config provided for the initial UL BWP. If a UE is configured with interlaced PUSCH, the RB set for a MsgA PUSCH transmission is the RB set of the associated Msg A PRACH transmission.  
A UE determines a first interlace for a first PUSCH occasion in the RB set in active UL BWP or first RB for a first PUSCH occasion in an active UL BWP respectively from interlaceIndexFirstPO-MsgA-PUSCH or from frequencyStartMsgA-PUSCH that provides an offset, in number of RBs in the active UL BWP, from a first RB of the RB set in the active UL BWP or of the active UL BWP. A PUSCH occasion includes a number of interlaces within the RB set or a number of RBs provided by nrofInterlacesPerMsgA-PO or by nrofPRBs-perMsgA-PO, respectively. Consecutive PUSCH occasions in the frequency domain of an UL BWP are separated by a number of RBs provided by guardBandMsgA-PUSCH. A number of PUSCH occasions in the frequency domain of an UL BWP is provided by nrMsgA-PO-FDM. 





Proposal 5: Adopt the following TP for TS 38.213 to clarify UCI multiplexing is not depending on the LBT outcome.
	9  UE procedure for reporting control information
…
A UE does not expect to be scheduled to transmit a PUCCH or a PUSCH with smaller priority index that would overlap in time with a PUCCH of larger priority index with HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH. A UE does not expect to be scheduled to transmit a PUCCH of smaller priority index that would overlap in time with a PUSCH of larger priority index with SP-CSI report(s) without a corresponding PDCCH.
In the remaining of this Clause, a UE multiplexes UCIs in a PUSCH that the UE would transmit irrespective of whether the UE can access the channel for the PUSCH transmission according to the channel access procedures described in Subclause 4.2.1 in [15, TS 37.213].
In the remaining of this Clause, a UE multiplexes UCIs with same priority index in a PUCCH or a PUSCH. A PUCCH or a PUSCH is assumed to have a same priority index as a priority index of UCIs a UE multiplexes in the PUCCH or the PUSCH.



Proposal 6: Adopt the following TP for TS 38.213 for PUCCH interlace configuration. 
	9.2.1 PUCCH Resource Sets
…
If [image: ] and a UE is provided a PUCCH resource by pucch-ResourceCommon and is not provided useInterlacePUCCHCommon-r16  useInterlacePUCCH-PUSCH in BWP-UplinkCommon
-	the UE determines the PRB index of the PUCCH transmission in the first hop as [image: ] and the PRB index of the PUCCH transmission in the second hop as [image: ], where [image: ] is the total number of initial cyclic shift indexes in the set of initial cyclic shift indexes
-	the UE determines the initial cyclic shift index in the set of initial cyclic shift indexes as [image: ]
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