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1 Introduction
This contribution discusses the remaining issues of initial access signals and channels for NR-U:
· Validation for CSI-RS in discovery burst
· [bookmark: _GoBack]Msg A PUSCH RB set determination 
· Editorial correction for PRACH occasion determination in one RB set 
2 Validation for CSI-RS in Discovery Burst 
A discovery burst can include a set of configured CSI-RS, such that the CSI-RS can share the channel access procedure with SS/PBCH blocks included in the discovery burst. According to the configuration of the CSI-RS, as well as the configuration of transmission window for discovery burst, the UE is able to distinguish whether the configured CSI-RS is located within the transmission window for discovery burst. However, since each SS/PBCH block in the discovery burst has multiple transmission locations, wherein the multiple transmission locations are assumed to be QCLed from the UE’s perspective, the CSI-RS configured to be within the same slot as the SS/PBCH block may or may not be intended to be transmitted by the gNB. At this point, validation rule needs to be specified such that the UE has no confusion in determining whether a CSI-RS is transmitted or not by the gNB. 
In one case, the UE may detect an SS/PBCH block within the transmission window for discovery burst, such that the UE can assume the slot containing the detected SS/PBCH block is utilized by the gNB for DL transmission, and the CSI-RS to be configured within the same slot and QCLed with the SS/PBCH block should be transmitted by the gNB. 
In another case, when the UE detects an SS/PBCH block within the transmission window for discovery burst, the UE assumes all the other candidate SS/PBCH block locations QCLed with the detected SS/PBCH block are not transmitted. If the slots in the transmission window for discovery burst also contains configured CSI-RS, where the CSI-RS is configured to be QCLed with CSI-RS, it is no motivation for the gNB to transmit those CSI-RS, so the UE can assume those CSI-RS are not transmitted by the gNB. 
Illustration of the above two cases is shown in Figure 1. 


[bookmark: _Ref46998388]Figure 1 Illustration of validation for CSI-RS in discovery burst.
To summarize, we have the following proposal and corresponding TP. 
Proposal 1: 
· If a UE detects a SS/PBCH block, the UE assumes
· a CSI-RS is transmitted, if it is configured in the slot as the detected SS/PBCH block and QCLed with the detected SS/PBCH block;
· a CSI-RS is not transmitted, if it is configured in the slots containing candidate SS/PBCH block QCLed with the detected SS/PBCH block and QCLed with the candidate SS/PBCH block. 
· Adopt TP1 for TS 38.213 (section for the TP can be up to editor).  
=============================== Start of TP1 for TS 38.213 ===================================
For operation with shared spectrum channel access, and for a set of symbols of a slot configured by higher layer parameters to receive CSI-RS, if the UE receives a SS/PBCH block within the slot, wherein the CSI-RS is configured to be QCLed with the received SS/PBCH block, the UE receives the CSI-RS. 
For operation with shared spectrum channel access, and for a set of symbols of a slot configured by higher layer parameters to receive CSI-RS, if the UE detects a first SS/PBCH block in a discovery burst transmission window, and the set of symbols of the slot for receiving CSI-RS are within the same slot as the symbols for a second SS/PBCH block, wherein the second SS/PBCH block is within the same discovery burst transmission window as the first SS/PBCH block and QCLed with the first SS/PBCH block, then the UE cancels the reception of CSI-RS.
================================ End of TP1 for TS 38.213 ==================================
3 Msg A PUSCH RB set determination 
In last RAN1 meeting, PRACH configuration in multiple RB sets and Msg A PUSCH RB-set determination were discussed. RAN 1 agreed to support PRACH configuration over multiple RB sets while companies failed to converge on Msg A PUSCH RB-set determination. 
There were two different views for Msg A PUSCH RB-set determination. Some companies proposed to restrict that all ROs for PRACH are confined with one RB set and the corresponding PUSCH occasions are confined within the same RB set, when 2-step RACH is configured. Other companies proposed to support Msg A PRACH and PUSCH configuration over more than one RB sets, and Msg A PUSCH RB-set can be either determined by the transmitted PRACH, or can be derived by the RB sets of PRACH configuration and existing PRACH-to-PUSCH association. 
Apparently, when the active UL BWP includes more than one RB set, restricting both PRACH and PUSCH in one RB set for 2-step RACH leads to dramatically reduced RACH capacity and flexibility compared with 4-step RACH over licensed/unlicensed band or 2-step RACH over licensed band. It is noted RAN1 already agreed to support PRACH configuration in multiple RB sets, it does not make sense to forbid such configuration for 2-step RACH. 
Proposal 2: Support PRACH and PUSCH configuration over multiple RB sets for 2-step RACH. 
To support PRACH and PUSCH configuration over multiple RB sets, we should firstly decide whether a PUSCH should be confined in one RB set (a PRACH confined in one RB set was already agreed in last RAN1 meeting). For interlaced PUSCH, on one hand, if a PUSCH occupies all RBs of a interlace over an active BWP, it does not require additional standard change, but the transmission efficiency is very low because one interlace over all RB sets of the active BWP requires successful LBT over all RB sets which leads to much smaller transmission opportunity and it results in unnecessary large overhead for typically quite small payload for Msg A PUSCH. Even worse, the reserved unnecessarily large frequency resources for Msg A PUSCHs may not be utilized for other UL transmissions, which further reduces the UL resource efficiency. On the other hand, though it requires some (minor) standard effort to confine a Msg A PUSCH in one RB set, the transmission efficiency would be dramatically improved. 
To support a Msg A PUSCH within one RB set, the mechanism to determine the RB set is needed. To avoid introducing additional RRC parameters, the total frequency resources for Msg A PUSCHs can be determined by the total frequency resources for Msg A PRACH. For example, if gNB configures Msg A PRACH occasions over RB set 1&2, Msg A PUSCH occasions are also in RB set 1&2. Then, according to existing Msg A PUSCH resource determination with the restriction that one Msg A PUSCH is confined within one RB set, the RB set for each Msg A PUSCH is determined. For example, gNB configures the number of FDMed POs in one RB set by existing parameter Nf (nrMsgA-PO-FDM), e.g. Nf=2, then, there’re 2 FDMed POs in RB set 1 &2 respectively. Or, equivalently, gNB configures the number of FDMed POs in frequency domain by existing parameter Nf (nrMsgA-PO-FDM), e.g. Nf=4, then, the number of FDMed POs in one RB set is determined by Nf/(Number of RB sets for Msg A PUSCH)=2. In each RB set, the start interlace of 1st PO is determined by the existing parameter interlaceIndexFirstPO-MsgA-PUSCH. 
In last meeting, there were some discussion on the association between Msg A PRACH and Msg A PUSCH. In license band, the association between PRACH and PUSCH is performed in increasing order of all FDMed POs, and then in increasing order of DMRS resources within a PO, and lastly in increasing order of TDMed POs. In unlicensed band, if the same mechanism is reused, i.e. the association between PRACH and PUSCH is performed in increasing order of all FDMed POs within all RB sets containing Msg A PUSCHs, the RB set for PRACH and its associated PUSCH may be in different RB set. Alternatively, if the association between Msg A PRACH and Msg A PUSCH is performed within each RB set respectively, the RB set for PRACH and its associated PUSCH is in the same RB set, which is similar to Msg 3 PUSCH RB set determination for 4-step RACH. TPs for both alternatives are provided in the appendix. 
Proposal 3: Support one interlaced Msg A PUSCH confined within one RB set. 
· The RB sets of all MsgA PUSCHs are the same RB sets of all Msg A PRACHs. 
· The number of FDMed POs per RB set is derived by existing parameter Nf (nrMsgA-PO-FDM). 
· The start interlace of 1st PO in each RB set is derived by existing parameter interlaceIndexFirstPO-MsgA-PUSCH.

Proposal 4: Adopt the following TP2 (The RB set of one Msg A PUSCH is the same as associated Msg A PRACH) or TP3 (No change of PRACH-to-PUSCH association) for TS 38.213. 
=============================== Start of TP2 for TS 38.213 ===================================
8.1A PUSCH for Type-2 random access procedure 
================================ Unchanged Texts Omitted =================================
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 interlaceIndexFirstPO-MsgA-PUSCH, the RB set for a MsgA PUSCH occasion is the RB set of the associated Msg A PRACH occasion.
A UE determines a first interlace for a first PUSCH occasion in a RB set 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 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 a RB set or 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 a RB set or of an UL BWP is provided by nrMsgA-PO-FDM. 
================================ Unchanged Texts Omitted =================================
Each consecutive number of  preamble indexes from valid PRACH occasions in a PRACH slot
-	first, in increasing order of preamble indexes within a single PRACH occasion
-	second, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	third, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH slot
are mapped to a valid PUSCH occasion and the associated DMRS resource
-	first, in increasing order of frequency resource indexes  for frequency multiplexed PUSCH occasions
-	second, in increasing order of DMRS resource indexes within a PUSCH occasion, where a DMRS resource index  is determined first in an ascending order of a DMRS port index and second in an ascending order of a DMRS sequence index [4, TS 38.211]
-	third, in increasing order of time resource indexes  for time multiplexed PUSCH occasions within a PUSCH slot
-	fourth, in increasing order of indexes for  PUSCH slots
where ,  is a total number of valid PRACH occasions per association pattern period multiplied by the number of preambles per valid PRACH occasion provided by msgA-PUSCH-PreambleGroup, and  is a total number of valid PUSCH occasions per PUSCH configuration per association pattern period multiplied by the number of DMRS resource indexes per valid PUSCH occasion provided by msgA-DMRS-Configuration. If a UE is configured with interlaceIndexFirstPO-MsgA-PUSCH, the PRACH to PUSCH association is performed per RB set.
================================ End of TP2 for TS 38.213 ==================================

=============================== Start of TP3 for TS 38.213 ===================================
8.1A PUSCH for Type-2 random access procedure 
================================ Unchanged Texts Omitted =================================
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 interlaceIndexFirstPO-MsgA-PUSCH, the RB set(s) for MsgA PUSCH is the RB set(s) for Msg A PRACH. A PUSCH occasion is confined within one RB set.
A UE determines a first interlace for a first PUSCH occasion in a RB set 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 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 a RB set or 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 a RB set or of an UL BWP is provided by nrMsgA-PO-FDM. 
================================ Unchanged Texts Omitted =================================
================================ End of TP3 for TS 38.213 ==================================
4 Editorial Correction  
In last meeting, RAN1 agreed to confine one PRACH occasion in one RB set. The agreed equation in TS 38.211 only captures the RB-level offset between different RB sets while k1 should be sub-carrier level. The proposed correction is shown below. 
Proposal 5: Adopt the following TP4 for TS 38.211. 
=============================== Start of TP4 for TS 38.211 ===================================
5.3.2 OFDM baseband signal generation for PRACH

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

================================ End of TP4 for TS 38.211 ==================================
5 Conclusion
The proposals made in this contribution are summarized below:
Proposal 1: 
· If a UE detects a SS/PBCH block, the UE assumes
· a CSI-RS is transmitted, if it is configured in the slot as the detected SS/PBCH block and QCLed with the detected SS/PBCH block;
· a CSI-RS is not transmitted, if it is configured in the slots containing candidate SS/PBCH block QCLed with the detected SS/PBCH block and QCLed with the candidate SS/PBCH block. 
· Adopt TP1 for TS 38.213 (section for the TP can be up to editor).  
=============================== Start of TP1 for TS 38.213 ===================================
For operation with shared spectrum channel access, and for a set of symbols of a slot configured by higher layer parameters to receive CSI-RS, if the UE receives a SS/PBCH block within the slot, wherein the CSI-RS is configured to be QCLed with the received SS/PBCH block, the UE receives the CSI-RS. 
For operation with shared spectrum channel access, and for a set of symbols of a slot configured by higher layer parameters to receive CSI-RS, if the UE detects a first SS/PBCH block in a discovery burst transmission window, and the set of symbols of the slot for receiving CSI-RS are within the same slot as the symbols for a second SS/PBCH block, wherein the second SS/PBCH block is within the same discovery burst transmission window as the first SS/PBCH block and QCLed with the first SS/PBCH block, then the UE cancels the reception of CSI-RS.
================================ End of TP1 for TS 38.213 ==================================
Proposal 2: Support PRACH and PUSCH configuration over multiple RB sets for 2-step RACH. 
Proposal 3: Support one interlaced Msg A PUSCH confined within one RB set. 
· The RB sets of all MsgA PUSCHs are the same RB sets of all Msg A PRACHs. 
· The number of FDMed POs per RB set is derived by existing parameter Nf (nrMsgA-PO-FDM). 
· The start interlace of 1st PO in each RB set is derived by existing parameter interlaceIndexFirstPO-MsgA-PUSCH.

Proposal 4: Adopt the following TP2 (The RB set of one Msg A PUSCH is the same as associated Msg A PRACH) or TP3 (No change of PRACH-to-PUSCH association) for TS 38.213. 
=============================== Start of TP2 for TS 38.213 ===================================
8.1A PUSCH for Type-2 random access procedure 
================================ Unchanged Texts Omitted =================================
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 interlaceIndexFirstPO-MsgA-PUSCH, the RB set for a MsgA PUSCH occasion is the RB set of the associated Msg A PRACH occasion.
A UE determines a first interlace for a first PUSCH occasion in a RB set 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 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 a RB set or 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 a RB set or of an UL BWP is provided by nrMsgA-PO-FDM. 
================================ Unchanged Texts Omitted =================================
Each consecutive number of  preamble indexes from valid PRACH occasions in a PRACH slot
-	first, in increasing order of preamble indexes within a single PRACH occasion
-	second, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	third, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH slot
are mapped to a valid PUSCH occasion and the associated DMRS resource
-	first, in increasing order of frequency resource indexes  for frequency multiplexed PUSCH occasions
-	second, in increasing order of DMRS resource indexes within a PUSCH occasion, where a DMRS resource index  is determined first in an ascending order of a DMRS port index and second in an ascending order of a DMRS sequence index [4, TS 38.211]
-	third, in increasing order of time resource indexes  for time multiplexed PUSCH occasions within a PUSCH slot
-	fourth, in increasing order of indexes for  PUSCH slots
where ,  is a total number of valid PRACH occasions per association pattern period multiplied by the number of preambles per valid PRACH occasion provided by msgA-PUSCH-PreambleGroup, and  is a total number of valid PUSCH occasions per PUSCH configuration per association pattern period multiplied by the number of DMRS resource indexes per valid PUSCH occasion provided by msgA-DMRS-Configuration. If a UE is configured with interlaceIndexFirstPO-MsgA-PUSCH, the PRACH to PUSCH association is performed per RB set.
================================ End of TP2 for TS 38.213 ==================================

=============================== Start of TP3 for TS 38.213 ===================================
8.1A PUSCH for Type-2 random access procedure 
================================ Unchanged Texts Omitted =================================
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 interlaceIndexFirstPO-MsgA-PUSCH, the RB set(s) for MsgA PUSCH is the RB set(s) for Msg A PRACH. A PUSCH occasion is confined within one RB set.
A UE determines a first interlace for a first PUSCH occasion in a RB set 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 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 a RB set or 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 a RB set or of an UL BWP is provided by nrMsgA-PO-FDM. 
================================ Unchanged Texts Omitted =================================
================================ End of TP3 for TS 38.213 ==================================
Proposal 5: Adopt the following TP4 for TS 38.211. 
=============================== Start of TP4 for TS 38.211 ===================================
5.3.2 OFDM baseband signal generation for PRACH

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

================================ End of TP4 for TS 38.211 ==================================
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