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Background
The following conclusion and agreements were achieved at RAN1#98b meeting [1]. 
	Agreement:
If 2 bits can be found to not be necessary in the current MIB, then Parameter Q is indicated in the MIB by a serving cell. Otherwise, Q is indicated in the RMSI.


Agreement:
For RRM measurements of a neighbor cell in IDLE, INACTIVE and CONNECTED UE states,
· Support signaling of a common Q value per frequency by broadcast RRC signaling (SIBx) and/or dedicated RRC signaling (measObjectNR) from the serving cell.
· Support signaling from the serving cell of a Q value for a listed neighbour cell. 
· If Q is signaled for a listed cell, it overrides any common Q value per frequency  
Agreement:
· No further down selection is made for set of Q values, i.e., Q = {1,2,4,8} (resolves FFS of prior agreement on Q values)
· UE does not expect to be configured with two Type-0 PDCCH monitoring occasions in a slot with Q=1.
· Note: This does not imply a change in Rel-15 behavior for Type-0 PDCCH monitoring in two consecutive slots.
· Note: This agreement does not imply any changes to Rel-15 PDCCH monitoring requirements on BD/CCE limits per slot
· RAN4 requirements for SSB detection during initial cell search should be defined assuming Q = 8. This assumption does not have any other specification impact.
· Include this agreement in an LS to RAN4 asking them to take this into account. The LS should also provide an overview on the definition of Q.


Agreement:
· The RSSI measurement timing configuration (RMTC) includes the following:
· Time-domain parameters: 
· Periodicity (e.g., 40/80/160/320/640 ms) 
· Measurement duration in terms of OFDM symbols with a configured reference subcarrier spacing
· Offset of RMTC measurement duration
· Frequency-domain parameters:
· Measurement bandwidth at least in units of LBT bandwidths
· FFS: Units other than LBT bandwidths
· Note: RAN4 can determine if the bandwidth used for the measurement within an LBT bandwidth can be less than the signaled measurement bandwidth. 
· Measurement ARFCN for inter-frequency measurements
· Configurable L3 filtering as in RSSI for LTE-LAA

Conclusion:
No new medium contention/load metrics other than channel occupancy are introduced

Agreement:
Support configuration of the DRS transmission window duration of a UE’s serving cell(s)
· DRS transmission window periodicity is the same as the configuration of SSB burst periodicity
· Note: RAN4 performance requirements depending on the DRS transmission window size, e.g., RRM, will assume a DRS transmission window size of 5 ms

Agreement:
The ssb-PositionsInBurst IE is configured as in Rel-15 NR
· FFS: Interpretation of the field for NR-U




Remaining details for initial access procedure is discussed.
Discussion
Fallback to Rel-15 SSB pattern
At the last meeting, it was discussed in relation to configurability of DRS transmission window length that fallback to Rel-15 SSB pattern may be beneficial for some deployment scenarios such as a case requiring less LBT, or no LBT. Since the configurability of the DRS transmission window length is agreed, it should be possible to fallback to Rel-15 SSB pattern by configuration of the DRS transmission window length. Thus, the configurability should support at least 4 SSBs (for below 3GHz), and 8 SSBs (for above 3 GHz), that leads to 0.5 ms, 1 ms, 2 ms and 4 ms considering 15 kHz, 30 kHz and 60 kHz.
Proposal 1: DRS transmission window length supports 0.5 ms, 1 ms, 2 ms, 4 ms and 5 ms.
Signaling of Q
As discussed above, fallback to Rel-15 SSB pattern can be supported by the DRS transmission window configuration. Thus, we don’t need to support any other identification of Rel-15 SSB pattern and Rel-16 SSB pattern. Thus, New MIB is not necessary for NR-U.
Proposal 2: New MIB is not necessary for NR-U.
Proposed MIB contents are as following.
· “CHOICE” function for future extension1 bit
· system frame number6 bits
· subcarrier spacing for CORESET#00 bit
· subcarrier offset kSSB4 bits
· DMRS time domain position for DMRS mapping type A1 bit
· CORESET#0 configuration4 bits
· Search space#0 configuration4 bits
· cell access barring information1 bit
· Intra-frequency reselection information1 bit
· MSB or LSB of the parameter Q1 bit
· Spare bit1 bit
Blue high-lighted parts are kept as the legacy MIB. We don’t see any benefit to change their functions as well as the number of bits.
For Grey high-lighted part, it’s already agreed as not necessary since SSB and CORESET#0 have the same subcarrier spacing configuration for NR-U.
For yellow high-lighted parts, we analyse further each one-by-one.
-CORESET configuration
In Rel-15, CORESET#0 configuration is indicated by 4 bits field (ControlResourceSetZero). This parameter has two function (i.e. first function as the CORESET#0 configuration, the second function as cell-defining SS/PBCH block indication by GSCN, which are implicitly switched by the value of kSSB). Thus, the number of bits for this field should be kept as 4 bits.
On the other hand, for CORESET#0 configuration, 4 bits might be not necessary. In Rel-15, the CORESET#0 configuration comprises “SS/PBCH and CORESET multiplexing pattern”, “Number of RBs for CORESET”, “Number of symbols for CORESET”, and “Offset from SSB to CORESET”. “SS/PBCH and CORESET multiplexing pattern” is not necessary to be indicated because only multiplexing pattern 1 is supported for Rel-16 NR-U. “Number of RBs for CORESET” is not necessary to be indicated because 96 RBs are supported for 15 kHz and 48 RBs are supported for 30 kHz. “Number of symbols for CORESET” is 1 or 2. Thus, 1 bit is necessary. “Offset from SSB to CORESET” indicates an offset in RBs from SS/PBCH and the corresponding CORESET#0. We can support the offset value as 0 to align SSB edge and CORESET#0 edge. On top of that, for 15 kHz SCS, 2 and/or 4 may be supported. On the other hand, for 30 kHz SCS, 2 may be supported. thus, in maximum2 bits are required to indicate the offset.
As discussed above, CORESET configuration functionality is in maximum 3 bits. Thus, at least 1 bit can be reused to indicate the parameter Q.
Proposal 3: Number of bits for ControlResourceSetZero should be kept as 4 bits. 3 bits are enough to configure physical resource for CORESET#0 for NR-U.
Proposal 4: At least 1 bit of ControlResourceSetZero can be reused to indicate the parameter Q.
In Rel-15, SS#0 configuration is indicated by 4 bits field (SearchSpaceZero). This parameter is also used to derive cell-defining SS/PBCH block indication by GSCN for certain kSSB values. Thus, the number of bits should be kept as 4.
In Rel-15, the SS#0 configuration comprises “subframe level offset O”, “Number of search space sets” and “slot level offset factor M”. subframe level offset O can is applicable as DRS configuration only when O is multiple of 5 [3, R1-1910046]. Thus, assuming 20 ms periodicity of SS/PBCH block transmission assumed for initial cell selection, O = 10 and 15 should be added on top of existing 0 and 5. Thus, the offset O needs 2 bits. “Number of search space sets” and “slot level offset factor M” can be kept as Rel-15 where each require 1 bit. Thus, this field should be kept as 4 bits.
Proposal 5: SearchSpaceZero indicates O = 10, 15 instead of 2, 7.
According to the above evaluation, 2 bits are remained. Thus, 1 bit can be used for MSB or LSB of the parameter Q. the other 1 bit can be spare bit.
Proposal 6: 1 bit of remaining bit is used to indicate the parameter Q.
Proposal 7: The following interpretation is supported for the MIB.
· “CHOICE” function for future extension1 bit
· system frame number6 bits
· subcarrier offset kSSB4 bits
· DMRS time domain position for DMRS mapping type A1 bit
· CORESET#0 configuration4 bits
· Search space#0 configuration4 bits
· cell access barring information1 bit
· Intra-frequency reselection information1 bit
· MSB or LSB of the parameter Q1 bit
· Spare bit1 bit
Type-0 PDCCH monitoring
One of the remaining issues is how to monitor type-0 PDCCH after reception of the parameter Q. It is agreed that type-0 PDCCH monitoring occasions are those which are QCLed with the SS/PBCH block detected in the random-access procedure. On the other hand, the DRS transmission window length is explicitly configured in SIB1 to reduce SSB candidates monitored by the UE for RLM. Since the DRS transmission window length restricts SSB transmission occasions, naturally the type-0 PDCCH monitoring behavior can be restricted for power saving.
For example, for an idle mode UE, the parameter Q = 1 can be configured in SIB1. In this case, since all the SSB candidates are same QCL, the UE needs to monitor all the monitoring occasions corresponding to each SSB, for OSI, paging if the type-0a or type-2 PDCCH CSS set has same search space index as type-0 PDCCH CSS set. Thus, the monitoring behavior should be restricted by the DRS transmission window length.
Proposal 8: Type-0 PDCCH CSS set is not monitored outside the DRS transmission window.
(Msg.1) PRACH 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 9: 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 10: Bitmap ssb-PositionInBurst indicates actually used beam index instead of actually transmitted SS/PBCH block in Rel-15.
(Msg.2) Random-access response scheduling
At RAN2#107bis meeting, it is agreed that DCI scheduling the random-access response indicates 2 LSBs of system frame number. From RAN1 perspective, it should be possible since DCI format 1_0 with CRC scrambled by RA-RNTI includes 16 bits of reserved bit. Thus,
Proposal 11: 2 bits from the reserved bits field are reused to indicate 2 LSBs of system frame number.
Another discussion point is the field design of random-access response. We see that LBT type, channel access category, and CP extension are indicated by RAR UL grant for a PUSCH. However, in RAR UL grant, no room found to indicate those parameters additionally. Thus, we need to request RAN2 to increase an octet for MAC CE. If it’s difficult, then, those parameters should be indicated in DCI format with RA-RNTI.
Proposal 12: RAN1 requests to RAN2 potential increase of 1 octet for RAR MAC CE for LBT type, channel access category, and CP extension. Otherwise, those parameters are indicated in DCI format with RA-RNTI.
(Msg.3) PUSCH transmission scheduled by RAR UL grant
In Rel-15 NR, msg.3 transmission and its retransmission are mapped such that the transmission is confined in the initial UL BWP by applying an offset for VRB-to-PRB mapping. For interlace mapping, the same principle should be ensured.
Proposal 13: Msg.3 transmission and its retransmission are mapped such that the transmission is confined in the initial UL BWP.
Rate matching around SSBs
As discussed in 2.4, the parameter ssb-PositionInBurst should corresponds to each QCLed SSBs rather than SSB candidates. For rate matching purpose, same principle should be applied. Thus, the UE should consider each QCLed SSBs indicated by ssb-PositionInBurst are not used for a PDSCH transmission. 
Proposal 14: Each QCLed SSBs indicated by ssb-PositionInBurst are not used for a PDSCH transmission.
Paging/OSI monitoring occasion determination
As discussed in 2.4, the parameter ssb-PositionInBurst should corresponds to each QCLed SSBs rather than SSB candidates. For paging purpose, same principle should be applied. Thus, the UE should consider each QCL assumption indicated by ssb-PositionInBurst are cyclically mapped to each monitoring occasion. 
Proposal 15: Each QCL assumption indicated by ssb-PositionInBurst are cyclically mapped to each monitoring occasion.
SS/PBCH block index
Rel-15 NR adopts SS/PBCH block index to identify
· SS/PBCH blocks to be rate matched around by a PDSCH
· SS/PBCH block and RO association determination
· Paging/OSI monitoring occasion determination
· QCL source identification
As discussed above, all the functionality for SS/PBCH block index can be provided by beam index (i.e. mod(A,Q)). Thus, we can observe that,
Observation 1: The functionality of SS/PBCH block index is given by the beam index (i.e. mod(A,Q)).
Conclusion
In this contribution, we have the following proposals:
Observation 1: The functionality of SS/PBCH block index is given by the beam index (i.e. mod(A,Q)).
In this contribution, we have the following proposals:
Proposal 1: DRS transmission window length supports 0.5 ms, 1 ms, 2 ms, 4 ms and 5 ms.
Proposal 2: New MIB is not necessary for NR-U.
Proposal 3: Number of bits for ControlResourceSetZero should be kept as 4 bits. 3 bits are enough to configure physical resource for CORESET#0 for NR-U.
Proposal 4: At least 1 bit of ControlResourceSetZero can be reused to indicate the parameter Q.
Proposal 5: SearchSpaceZero indicates O = 10, 15 instead of 2, 7.
Proposal 6: 1 bit of remaining bit is used to indicate the parameter Q.
Proposal 7: The following interpretation is supported for the MIB.
· “CHOICE” function for future extension1 bit
· system frame number6 bits
· subcarrier offset kSSB4 bits
· DMRS time domain position for DMRS mapping type A1 bit
· CORESET#0 configuration4 bits
· Search space#0 configuration4 bits
· cell access barring information1 bit
· Intra-frequency reselection information1 bit
· MSB or LSB of the parameter Q1 bit
· Spare bit1 bit
Proposal 8: Type-0 PDCCH CSS set is not monitored outside the DRS transmission window.
Proposal 9: 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 10: Bitmap ssb-PositionInBurst indicates actually used beam index instead of actually transmitted SS/PBCH block in Rel-15.
Proposal 11: 2 bits from the reserved bits field are reused to indicate 2 LSBs of system frame number.
Proposal 12: RAN1 requests to RAN2 potential increase of 1 octet for RAR MAC CE for LBT type, channel access category, and CP extension. Otherwise, those parameters are indicated in DCI format with RA-RNTI.
Proposal 13: Msg.3 transmission and its retransmission are mapped such that the transmission is confined in the initial UL BWP.
Proposal 14: Each QCLed SSBs indicated by ssb-PositionInBurst are not used for a PDSCH transmission.
Proposal 15: Each QCL assumption indicated by ssb-PositionInBurst are cyclically mapped to each monitoring occasion.
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