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Background
The following conclusion and agreements were achieved at RAN1#98 meeting [1]. 
	Agreement:
For purposes of SSB QCL derivation, the following values of Q are supported: {1, 2, 4, 8}.
· FFS: Further down-selection of allowed values.

Conclusion:
The maximum number of PBCH DMRS sequences used in a cell is unchanged from Rel-15 (=8).
· The number of PBCH DMRS sequences used in a cell is independent of Q.

Agreement:
The 3 LSB bits of the SSB candidate position index are represented by the PBCH DMRS sequence index.

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:
The following bits of the PBCH payload (not MIB) are used for serving cell timing determination within a frame in addition to the PBCH DMRS sequence index as agreed earlier:
·  for 15 kHz SCS, and   and  for 30 kHz SCS
·  (the half-frame bit as in Rel-15)

Agreement:
If Q is known, candidate monitoring slots for Type0 PDCCH search space are the PDCCH monitoring slots associated with SS/PBCH blocks that are QCL with the SS/PBCH block from which the UE determines that a CORESET for Type0-PDCCH CSS set is present
· Note: Q may be always known depending on where Q is signalled. This aspect is to be discussed further.





Remaining details for initial access procedure is discussed.
Discussion
Signaling of Q
As agreed at the last meeting, if Q is known, candidate monitoring slots for type-0 PDCCH CSS set are associated with SS/PBCH blocks that are QCL with the detected SS/PBCH block. The discussion point should be how Q is indicated. So far, signalling Q either in PBCH or SIB1 is proposed and discussed. 
If Q is in PBCH, the UE can determine QCL association of SS/PBCH block candidates before monitoring type-0 PDCCH CSS set for initial SIB1 acquisition. However, it requires additional overhead for PBCH. Thus, PBCH contents evaluation should be necessary whether it’s possible to include 2 bits of Q in PBCH.
If Q is in SIB1, the UE can’t determine QCL association of SS/PBCH block candidates before monitoring type-0 PDCCH CSS set. Thus, the UE behaviour of monitoring type-0 PDCCH CSS set for initial SIB1 acquisition is up to UE. However, once the UE gets SIB1 with Q, the UE can determine the monitoring occasions for type-0 PDCCH CSS set for SIB1 update. Further, 2 bits inclusion in SIB1 shouldn’t arise overhead issue. For another option, it may be considered to indicate Q by ssb-PositionInBurst. 
Proposal 1: If it’s possible to indicate Q in MIB, then monitoring occasions for type0-PDCCH CSS set are determined based on the signalled Q. 
Proposal 2: If it’s not possible to indicate Q in MIB, but possible in SIB1, then the monitoring occasion determination is up to UE for initial SIB1 acquisition. After the UE gets SIB1 with Q, the monitoring occasion determination is based on the signalled Q for SIB1 update.
RACH resource determination
For initial access, the UE is required to determine RACH occasion for detected SS/PBCH block based on SS/PBCH-to-RACH occasion association and transmit PRACH on the determined RACH occasion. The gNB needs to understand which beam to be used for RAR transmission corresponding to the received PRACH based on the SS/PBCH-to-RACH occasion association. Considering this principle, RACH occasion determination by “beam index” to “RACH occasion” association seems straight forward. In other words, the UE identifies a RACH occasion from multiple RACH occasions within an association period for PRACH by using beam index given based on the QCL relation equation. 
Proposal 3: The UE identifies a RACH occasion from multiple RACH occasions within an association period by using beam index given based on the QCL relation.
Proposal 4: Bitmap ssb-PositionInBurst indicates actually used beam index instead of actually transmitted SS/PBCH block in Rel-15.
Type-0 PDCCH CSS configuration
As no change on the SSB positions and type-0 PDCCH CSS set monitoring in a slot is concluded at the last meeting, we need to focus on the Rel-15 type-0 PDCCH CSS set mapping. Figure 1 shows the type-0 PDCCH CSS set mapping in time domain for the case of 30 kHz SCS and 1 OFDM symbol CORESET for each type-0 PDCCH CSS set configuration (Value of SearchSpaceSIB1). For 1 OFDM symbol CORESET, the configuration of SearchSpaceSIB1=1 could be the usable configuration for NR-U with use of 8 SS/PBCH blocks. For other configurations, the CSS sets collides with SS/PBCH blocks or the CSS sets are at totally different positions (i.e. different slots). So, we propose, 
Proposal 5: Design target for NR-U type-0 PDCCH CSS set should be SearchSpaceSIB1=1 with 1 OFDM symbol CORESET for 30 kHz SCS.
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Figure 1: SS/PBCH block and type-0 PDCCH CSS set mapping for a case of 30 kHz SCS and 1 OFDM symbol CORESET
Figure 2 shows the type-0 PDCCH CSS set mapping in time domain for the case of 30 kHz SCS and 2 OFDM symbol CORESET for each type-0 PDCCH CSS set configurations. For 2 OFDM symbol CORESET, no configuration satisfies such that each SS/PBCH and the corresponding CSS set is in the same slot. Thus, some enhancements should be introduced for 2 symbol CORESET. However, baseline assumption for type-0 PDCCH CSS with 2 OFDM symbol CORESET should be starting at symbol#0 in a slot as Rel-15 NR to align the conclusion at the last meeting.
Proposal 6: Baseline assumption for type-0 PDCCH CSS with 2 OFDM symbol CORESET is starting at symbol#0 in a slot as Rel-15 NR.
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Figure 2: SS/PBCH block and type-0 PDCCH CSS set mapping for a case of 30 kHz SCS and 2 OFDM symbol CORESET
As in the above, the correspondence between the SS/PBCH blocks and the CSS sets should be revisited. For example, the configuration having 2 CSS set configurations in a slot as shown in Figure 3 for the case of SearchSpaceSIB1=0 is proposed.
Proposal 7: A CSS set for SS/PBCH block position index #0 and #1 starts at OFDM symbol#0 in slot#0 in a half frame, a CSS set for SS/PBCH block position index #2 and #3 starts at OFDM symbol#0 in slot#1 in the half frame, a CSS set for SS/PBCH block position index #4 and #5 starts at OFDM symbol#0 in slot#2 in the half frame, a CSS set for SS/PBCH block position index #6 and #7 starts at OFDM symbol#0 in slot#3 in the half frame, and a CSS set for SS/PBCH block position index #8 and #9 starts at OFDM symbol#0 in slot#4 in the half frame for a case of 30 kHz SCS and 2 OFDM symbol CORESET.
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Figure 3: Proposal on SS/PBCH block and type-0 PDCCH CSS mapping for a case of 30 kHz SCS and 2 OFDM symbol CORESET
Conclusion
In this contribution, we have the following proposals:
Proposal 1: If it’s possible to indicate Q in MIB, then monitoring occasions for type0-PDCCH CSS set are determined based on the signalled Q. 
Proposal 2: If it’s not possible to indicate Q in MIB, but possible in SIB1, then the monitoring occasion determination is up to UE for initial SIB1 acquisition. After the UE gets SIB1 with Q, the monitoring occasion determination is based on the signalled Q for SIB1 update.
Proposal 3: The UE identifies a RACH occasion from multiple RACH occasions within an association period by using beam index given based on the QCL relation.
Proposal 4: Bitmap ssb-PositionInBurst indicates actually used beam index instead of actually transmitted SS/PBCH block in Rel-15.
Proposal 5: Design target for NR-U type-0 PDCCH CSS set should be SearchSpaceSIB1=1 with 1 OFDM symbol CORESET for 30 kHz SCS.
Proposal 6: Baseline assumption for type-0 PDCCH CSS with 2 OFDM symbol CORESET is starting at symbol#0 in a slot as Rel-15 NR.
[bookmark: _GoBack]Proposal 7: A CSS set for SS/PBCH block position index #0 and #1 starts at OFDM symbol#0 in slot#0 in a half frame, a CSS set for SS/PBCH block position index #2 and #3 starts at OFDM symbol#0 in slot#1 in the half frame, a CSS set for SS/PBCH block position index #4 and #5 starts at OFDM symbol#0 in slot#2 in the half frame, a CSS set for SS/PBCH block position index #6 and #7 starts at OFDM symbol#0 in slot#3 in the half frame, and a CSS set for SS/PBCH block position index #8 and #9 starts at OFDM symbol#0 in slot#4 in the half frame for a case of 30 kHz SCS and 2 OFDM symbol CORESET.
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