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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
· PRACH configuration in multiple RB sets and Msg A PUSCH RB set determination 
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. 
Proposal 2: Adopt the following TP for TS 38.213 (section for the TP can be up to editor).  
=============================== Start of TP 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 TP for TS 38.213 ==================================
3 PRACH configuration in multiple RB sets and Msg A PUSCH RB set determination 
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 RACH occasions over multiple RB sets if necessary. RO configuration over multiple RB sets can be easily supported by the existing parameter msg1-FDM. The only remaining issue 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. However, it may not meet OCB requirement if some of 96 PRBs in one RB set while other PRBs in another RB set, and it also requires LBT on both RB sets which reduces transmission opportunity. Therefore, minor modification is needed to confine a RO within a RB set, e.g. 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. 
Proposal 3: Support RACH occasions over multiple consecutive RB sets based on msg1-FDM. Confine one RACH occasion within one RB set by applying 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.


Figure 2 Illustration of multiple ROs over multiple RB sets.

For 2-step RACH procedure, both Msg A PRACH and Msg A PUSCH resource is configured. If interlace PUSCH is configured, interlaceIndexFirstPO-MsgA-PUSCH-r16 and nrofInterlacesPerMsgA-PO-r16 is configured. 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 4: 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. 
Based on the discussion above, we propose the following TPs for TS 38.211 and TS 38.213, correspondingly. 
Proposal 5: Adopt the following TP for TS 38.211. 
=============================== Start of TP for 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.
================================ End of TP for TS 38.211 ==================================

Proposal 6: Adopt the following TP for TS 38.213. 
=============================== Start of TP for TS 38.213 ===================================
8.1A PUSCH for Type-2 random access procedure 
=============================== Unchanged Text 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 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.
================================ End of TP for TS 38.213 ==================================
4 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. 
Proposal 2: Adopt the following TP for TS 38.213 (section for the TP can be up to editor).  
=============================== Start of TP 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 TP for TS 38.213 ==================================
Proposal 3: Support RACH occasions over multiple consecutive RB sets based on msg1-FDM. Confine one RACH occasion within one RB set by applying 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.
Proposal 4: 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 5: Adopt the following TP for TS 38.211. 
=============================== Start of TP 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
, 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.
================================ End of TP for TS 38.211 ==================================
Proposal 6: Adopt the following TP for TS 38.213. 
=============================== Start of TP for TS 38.213 ===================================
8.1A PUSCH for Type-2 random access procedure 
=============================== Unchanged Text 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 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.
================================ End of TP for TS 38.213 ==================================
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