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In this contribution, we provide some draft TPs on the remaining issue of initial access for Rel-16 NR-U.

MsgA PRACH and PUSCH configured in multiple RB sets
In RAN1 #102e-meeting NR-U session, the topic about whether and how to configure PRACH occasions in multiple RB sets was discussed and the following agreement is approved: 
	Agreement:
For connected mode UE, at least for PRACH sequence length 1151 and 571, support configuring multiple FDMed ROs in active UL BWP over multiple RB sets, where each RO will be confined within one RB set.



A remaining issue about the msgA PUSCH RB set determination was discussed in last meeting but without consensus. Considering whether 2-step RACH ROs and POs could be configured in multiple RB sets or not, there are 3 different options according to the discussions in last meeting:
· Option 1: 2-step RACH ROs and POs both could be configured in multiple RB sets.
· Option 2: 2-step RACH ROs could be configured in multiple RB sets, 2-step RACH POs are confined within one RB set.
· Option 3: 2-step RACH ROs and POs are both confined within one RB set.
It should be noticed that the following agreement has been made in RAN1#98bis under 2-step RACH WI, while for some reason it is not yet reflected in the current specifications. 
	Agreements:
· All msgA PUSCH occasions and the associated msgA RACH occasions are confined within a single 20 MHz carrier/LBT bandwidth 


Option 1 completely conflicts with the above agreement, and allowing 2-step RACH POs configured in multiple RB sets will cause multiple POs across the RB sets. Besides, if 2-step RACH POs could be configured in multiple RB sets, the RO to PO mapping method should also be adjusted since the PUSCH resource units are mapped firstly in increasing order of frequency. Considering the agreement above and spec impact, Option 1 is not preferred. 
Option 2 could be a compromised solution, since it has already been supported that for both 4-step RACH and 2-step RACH, the ROs for the PRACH with length 571 or 1151 could be configured in multiple RB sets based on the agreement made in last meeting. Besides, it’s beneficial to keep 2-step RACH ROs the same behavior as 4-step RACH ROs since 2-step RACH and 4-step RACH could share the same ROs. Option 2 coordinates the 2 agreements. 
Option 3 strictly reflects the agreement above. Although it seems that it has some restriction considering the agreement made in the last meeting, i.e. one RO per RB set for the PRACH with length 571 or 1151. So if this option is adopted, it implies that the number of FDMed RO has to be always configured as 1.
In all, we think Option 2 and Option 3 are both feasible, so we prepare TP#1a and TP#1b to reflect Option2 and Option 3 respectively.
Proposal 1: 
· Adopt the TP#1a or TP#1b in 38.213, to capture the missed agreement in RAN1 #98b meeting

	Reasons for change
To capture the agreement in the specification
Summary of changes
All msgA PUSCH occasions are confined within a single RB set
Specs/Sections impacted
TS 38.213, Section 8.1A
Consequences if not approved:
MsgA PUSCH may across multiple RB sets
======================== Start of TP1a for TS 38.213 ===============================
8.1A PUSCH for Type-2 random access procedure 
*** Unchanged text omitted ***
A UE determines a first interlace 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 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 nrofMsgA-PO-FDM. For operation with shared spectrum channel access, all PUSCH occasions are confined within a single RB set.
*** Unchanged text omitted ***
======================== End of TP1a ===============================



	Reasons for change
To capture the agreement in the specification
Summary of changes
All msgA PUSCH occasions and the associated msgA RACH occasions are confined within a single RB set
Specs/Sections impacted
TS 38.213, Section 8.1A
Consequences if not approved:
MsgA PUSCH may across multiple RB sets
======================== Start of TP1b for TS 38.213 ===============================
8.1A PUSCH for Type-2 random access procedure 
*** Unchanged text omitted ***
A UE determines a first interlace 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 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 nrofMsgA-PO-FDM. For operation with shared spectrum channel access, all PUSCH occasions and the associated RACH occasions are confined within a single RB set.
*** Unchanged text omitted ***
======================== End of TP1b ===============================



Merge the determination of QCL and SSB index

RAN1 has made the following agreements related to the candidate SS/PBCH block index and SS/PBCH block index for NR-U: 
	Agreement:
For a cell (either serving or a neighbour cell), UE may assume a QCL relation between SS/PBCH blocks within or across DRS transmission or measurement windows that have the same value of modulo(A, Q), once Q is known to the UE
· A is the PBCH DMRS sequence index.
· Note: This agreement extends a prior agreement for serving cells on QCL relation between SS/PBCH blocks to neighbour cells

Agreement:
RAN1 recommends the following terminology to be used consistently across RAN1 (and RAN2/RAN4) specifications for operation with shared spectrum channel access:
· “SS/PBCH block index” can be expressed as modulo(PBCH DMRS sequence index, Q) or modulo(Candidate SS/PBCH block index, Q)
· Note: These two modulo operations yield the same result and which index should be applied depends on the specific scenario
· Note: This is applicable for cases in the specification where “SS/PBCH block” instead of “SS/PBCH block index”
· “Candidate SS/PBCH block index” within a DRS transmission window was previously agreed in RAN1
· Include this agreement in an LS to RAN2/RAN4


From the above agreements and current TS 38.213 V16.3.0, it can be seen that the calculation process of SSB index covers QCL determination process only relying on (PBCH DMRS sequence index, Q). In fact, if the SSBs that are within a same DRS transmission window or across DRS transmission windows have the same SSB index, it can be inferred that they have same QCL relationship. 
In the current TS 38.213, 38.214 and 38.331 specifications, an SSB index is used to represent some SSBs with the same QCL relationship, which is reflected in rate-matching, association with other signals and other aspects. However, at present, there is no clear description on relationship between SSBs with a same SSB index in Clause 4.1 in TS 38.213. Moreover, the determination process of QCL and SSB index described in Clause 4.1 partly overlaps. Therefore, we suggest to clarify the relationship between SSBs with the same SSB index within a same DRS transmission window or across DRS transmission windows and merge the determination process of QCL and SSB index.
Proposal 2: 
· Adopt the TP#2 to merge the determination process of QCL and SSB index in Clause 4.1 in TS 38.213

	Reasons for change
-  The determination process of QCL and SSB index described in Clause 4.1 in TS 38.213partly overlaps.
-  There is no clear description on relationship between SSBs with a same SSB index in Clause 4.1 in TS 38.213.
Summary of changes
To merge the determination process of QCL and SSB index in the specification
Specs/Sections impacted
TS 38.213, Section 4.1
Consequences if not approved:
Repetitive and redundant description in specification

======================== Start of TP#2 for TS 38.213 ===============================
4	Synchronization procedures
4.1	Cell search
< Unchanged parts are omitted >
For operation with shared spectrum channel access, a UE can determine an SS/PBCH block index according to , or according to a UE assumes that SS/PBCH blocks in a serving cell that are within a same discovery burst transmission window or across discovery burst transmission windows are quasi co-located with respect to average gain, QCL-TypeA, and QCL-TypeD properties, when applicable [6, TS 38.214], if a value of  is same among the SS/PBCH blocks.  is an index of a DM-RS sequence transmitted in a PBCH of a corresponding SS/PBCH block, and  is either provided by ssb-PositionQCL-r16 or, if ssb-PositionQCL-r16 is not provided, obtained from a MIB provided by a SS/PBCH block according to Table 4.1-1 with  [4, TS 38.211]. subCarrierSpacingCommon indicates SCS of RMSI only for the case of operation without shared spectrum channel access. The UE can determine an SS/PBCH block index according to , or according to  where  is the candidate SS/PBCH block index. The UE assumes that SS/PBCH blocks in a serving cell that are within a same discovery burst transmission window or across discovery burst transmission windows are quasi co-located with respect to average gain, QCL-TypeA, and QCL-TypeD properties, when applicable [6, TS 38.214], if the SS/PBCH block index is same among the SS/PBCH blocks. The UE assumes that within a discovery burst transmission window, a number of transmitted SS/PBCH blocks on a serving cell is not larger than  and a number of transmitted SS/PBCH blocks with a same SS/PBCH block index is not larger than one.
Table 4.1-1: Mapping between the combination of subCarrierSpacingCommon and LSB of ssb-SubcarrierOffset to 
	subCarrierSpacingCommon
	LSB of ssb-SubcarrierOffset
	

	scs15or60
	0
	1

	scs15or60
	1
	2

	scs30or120
	0
	4

	scs30or120
	1
	8



< Unchanged parts are omitted >
======================== End of TP#2 ===============================
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