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Background
The following agreements were achieved at RAN1#97 meeting [1].
	Agreement:
The mechanism to determine serving cell timing is as follows: 
· The SS/PBCH block position index within a DRS transmission window is detected using a combination of PBCH DMRS sequence index and 1 bit/2 bits for 15 kHz SCS/30 kHz SCS of the 3 available bits in the PBCH payload (not in MIB) originally used in Rel-15 FR2 for MSB SSB index 
· 10-bits SFN and half-frame indicator are indicated as in Rel-15 
· PBCH payload size is not increased compared to Rel-15
· FFS: Whether reuse of other available bits in PBCH payload is also required for timing determination
· If the UE is required to perform PBCH decoding of neighbor cell(s) (e.g., in asynchronous deployments), an explicit time allowance for acquisition of SSB index is provided to the UE

Agreement:
LBT category for msg 3 initial transmission is provided to the UE in RAR

Agreement:
For a serving cell, UE may assume a QCL relation between SS/PBCH blocks which are detected across DRS transmission windows and have the same value of modulo(A, Q), once Q is known to the UE
· FFS: A is the SSB candidate position index and/or PBCH DMRS sequence index
· FFS: How Q is indicated or determined 
· FFS: Restriction on the range of Q.
Note: Neighbor cell RRM measurements will be addressed separately

Agreement:
For SSB-based RLM, UE may assume the RLM measurement window to be the same as the DRS transmission window.
· Note: This implies that the SSB-based RLM-RS cannot fall outside the measurement window 
· FFS: Whether and how DRS transmission window is configured to the UE

Conclusion:
There is no consensus between Alternative 1 and Alternative 2 on the topic of SSB positions and type-0 PDCCH monitoring in a slot. No further online or scheduled offline discussions will be conducted on this topic. If there is consensus on such enhancements, the topic can be revisited in the Rel-16 NR-U work item. 




Remaining details for initial access procedure are discussed.
SSB related procedure
Remaining details for serving cell timing determination





As agreed at RAN1#97 meeting, serving cell timing is determined by the SS/PBCH block position index within a DRS transmission window and 1 bit for 15 kHz, or 2 bits for 30 kHz in the PBCH payload. One remaining detail is on which code point the “1 bit” or “2 bits” are mapped in the PBCH payload. In Rel-15 NR specification [2], a sequence for the timing related PBCH payload bits are defined as . The 3 available bits  in the PBCH payload for FR1 is comprised of  as the MSB of subcarrier offset kSSB, and 2 reserved bits . A straight forward way is to map “1 bit” or “2 bits” to the 2 reserved bits  since we haven’t agreed yet that the MSB of subcarrier offset kSSB is not necessary for NR-U.

Proposal 1: To map “1 bit” or “2 bits” to the 2 reserved bits  in the PBCH payload.
Remaining details for QCL relation determination
Remaining issues on QCL relation determination are 1) What is A, and 2) how Q is determined in the equation q = mod(A, Q). In the agreement, it’s FFS that the A is the SSB candidate position index or PBCH DMRS sequence index. As discussed many times, if QCL relation determination is by the PBCH DMRS sequence index, the UE is not required to decode the PBCH for asynchronous neighbor cell measurement. Thus, we slightly prefer to have A as PBCH DMRS sequence index.
Proposal 2: A is PBCH DMRS sequence index.
On the range of Q, two sets of candidate values {1,2,4,8} and {1,2,3,4,5,6,7,8} are discussed. Table 1 shows an example for relation between DMRS index and QCL index with Q=3. In this example, the gNB can transmit SS/PBCH block with QCL index 0 in 8 positions. On the other hand, the gNB can transmit SS/PBCH block with QCL index 2 in 5 positions. This occurs when Q is not a divisor of 8 (i.e. number of DMRS sequences). This kind of unfairness may cause unpredicted restriction on the deployment. Further, if the range is restricted to a divisor of 8, number of information bits can be reduced.
Proposal 3: 1,2,4,8 can be configured for Q.
Table 1: An example for relation between DMRS index and QCL index with Q=3
	timing index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	DMRS index
	0
	1
	2
	3
	4
	5
	6
	7
	0
	1
	2
	3
	4
	5
	6
	7
	0
	1
	2
	3

	QCL index
	0
	1
	2
	0
	1
	2
	0
	1
	0
	1
	2
	0
	1
	2
	0
	1
	0
	1
	2
	0



RACH procedure
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. 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 4: 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.
Type-0 PDCCH CSS monitoring procedure
Type-0 PDCCH CSS monitoring occasion
In Rel-15 NR, once the UE gets MIB, the UE monitors type-0 PDCCH CSS set which corresponds to the detected SS/PBCH block. Compared to Rel-15 NR, the UE needs to monitor type-0 PDCCH CSS set which corresponds to the beam index for the detected SS/PBCH block. Since the UE identifies the beam index by Q, thus, 
Proposal 5: The UE monitors type-0 PDCCH CSS set which corresponds to the beam index for the detected SS/PBCH block. 
Proposal 6: Q is indicated by MIB.
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 7: Design target for NR-U type-0 PDCCH CSS set should be SearchSpaceSIB1=1 with 1 OFDM symbol CORESET for 30 kHz SCS.
[image: ]
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 8: Baseline assumption for type-0 PDCCH CSS with 2 OFDM symbol CORESET is starting at symbol#0 in a slot as Rel-15 NR.
[image: ]
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 9: 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.
[image: ]
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: To map “1 bit” or “2 bits” to the 2 reserved bits  in the PBCH payload.
Proposal 2: A is PBCH DMRS sequence index.
Proposal 3: 1,2,4,8 can be configured for Q.
Proposal 4: 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 5: The UE monitors type-0 PDCCH CSS set which corresponds to the beam index for the detected SS/PBCH block.
Proposal 6: Q is indicated by MIB.
Proposal 7: Design target for NR-U type-0 PDCCH CSS set should be SearchSpaceSIB1=1 with 1 OFDM symbol CORESET for 30 kHz SCS.
Proposal 8: Baseline assumption for type-0 PDCCH CSS with 2 OFDM symbol CORESET is starting at symbol#0 in a slot as Rel-15 NR.
Proposal 9: 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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