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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN # 92 the extensions to WI [1] for NR operation up to 71GHz were approved. According to [1] an optional numerology (480 kHz) will be supported for initial access in addition to mandatory numerology of 120 kHz:
· [bookmark: _Hlk58583563][bookmark: _Hlk78300286]In addition to 120kHz, support 480 kHz SSB for initial access with support of CORESET#0/Type0-PDCCH configuration in the MIB with following constraints:
· Limited sync raster entry numbers
· It is assumed that RAN4 supports a channelization design which results in the total number of synchronization raster entries considering both licensed and unlicensed operation in a 52.6 – 71 GHz band no larger than 665 (Note: the total number of synchronization raster entries in FR2 for band n259 + n257 is 599). If the assumption cannot be satisfied, it’s up to RAN4 to decide its applicability to bands in 52.6 – 71 GHz.
· only 480kHz CORESET#0/Type0-PDCCH SCS supported for 480 kHz SSB SCS.
· Prioritize support SSB-CORESET#0 multiplexing pattern 1. Other patterns discussed on a best effort basis.
· 960 kHz numerology for the SSB is not supported by the UE for initial access in Rel-17.
· Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible
· Note: 480 kHz is an optional SSB numerology for initial access for the UE. A UE supporting a band in 52.6-71 GHz must at least support 120 kHz SCS (for initial access and after initial access)
· Note: Dependency or lack thereof for a UE supporting 480kHz and/or 960kHz numerology for data and control to also support 480kHz SSB numerology for initial access is to be tackled as part of UE capability discussion.
· Channel access mechanism assuming beam based operation in order to comply with the regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6GHz and 71GHz.
· Specify both LBT and No-LBT related procedures, and for No-LBT case no additional sensing mechanism is specified.
Note 2: UEs supporting a band in the range of 52.6GHz-71GHz are not required to support 480kHz SCS and 960kHz SCS.
In RAN # 92 meeting was decided that the FR2 frequency range to be extended as FR2-1 for 24.25 to 52.6GHz and as FR2-2 for 52.6 to 71GHz.


Initial Access 
The initial access comprises several steps such as synchronization, acquiring system information, random access that requires specification of SS/PBCH block (SSB), CORESET 0, PDCCH for SIB1 and PRACH. In this contribution we address some of the remaining issues related to the initial channel access in beyond 52.6 GHz band.
Discussion on LBT/No LBT for initial access
The WID [1] specifies that both LBT and No LBT channel access are supported.

The following agreement was reached in RAN1#105-e:
Agreement:
For regions where LBT is not mandated, gNB should indicate to the UE this gNB-UE connection is operating in LBT mode or no-LBT mode
· Support both cell specific (common for all UEs in a cell as part of system information or dedicated RRC signalling or both) and UE specific (can be different for different UEs in a cell as part of UE-specific RRC configuration) gNB indication

The next agreement in RAN1#106b-e restricts the possible indications of licensed and licensed operation and the use of LBT or no-LBT:

Agreement:
· Indication of licensed and unlicensed operation is not explicitly indicated in MIB or PBCH payload.
· FFS: Whether or not to indicate licensed regime by different synchronization raster entries.
· Indication of use of LBT or no-LBT is not explicitly indicated in MIB or PBCH payload.

As it was pointed out in the discussions on RRC parameters for LS to RAN2 [8], there is no explicit agreement regarding the signaling of LBT/No-LBT. The proposed RRC parameter is named as LBT-Mode.
The Draft 37.213-h00, Clause 4.4 provides more details on the LBT signaling.
“When a gNB/UE(s) is required by regulations to sense channel(s) for availability for performing transmission(s) on the channel(s) or when a gNB provides UE(s) with higher layer parameters LBT-Mode by SIB1 or dedicated configuration indicating that the channel access procedures would be performed for performing transmission(s) on channel(s), the channel access procedures described in this clause for accessing the channel(s) on which the transmission(s) are performed by the gNB/UE(s), are applied.”
The above text implies that the UE for the initial access phase uses the LBT-Mode signaled in SIB1.  After UE’s connection status changes to RRC_CONNECTED a dedicated configuration can be provided to that UE to enable or disable LBT for its channel access.
[bookmark: _Hlk92438487]Proposal 1: Indication of LBT/No-LBT mode of channel access per cell is provided in SIB1. 
Proposal 2: The SIB1 LBT/No-LBT indication is used by UE for channel access until it receives a dedicated channel access indication or configuration, which takes precedence over the LBT/No-LBT SIB1 indication.
For FR1 the channel access mode may be indicated in scheduling DCI as is specified in Draft CR 37.213-h00 Clause 4.2. Given several types of channel access defined in Draft CR 37.213-h00 Clause 4.2 the access mode indication in DCI should be defined for FR2-2 as well.
Proposal 3: Define or extend the LBT channel access mode indication in DCI for FR2-2.

In the RAN1#107 meeting it was agreed that
Agreement
In regions where channel sensing is required and short control signalling exemption is allowed by regulations, contention Exempt Short Control Signaling rules can be applicable to the transmission of discovery burst (as defined in 37.213 6.0)
· Note: Restriction for short control signalling transmissions apply (10% over any 100ms interval)
Conclusion
In Rel.17, there is no consensus to apply contention exemption short control signalling to UL transmissions other than msg1 and msgA.

The point left open in the above agreement is the support of short control signaling LBT exemption during the initial random-access procedure (msg 1 and msgA). This point is clarified in the Draft 37.213-h00 Clause 4.4.5 that specifies:
“In regions where channel sensing is required to access a channel for transmission and short control signalling exemption is allowed by regulation, a gNB/UE may transmit the following transmission(s) on a channel without sensing the channel:
-	Transmission(s) of the discovery burst by the gNB
-	Transmission(s) of the first message in a random access procedure by the UE
When the gNB/UE transmits the above transmission(s) without sensing on a channel by utilizing the exemption above, the total duration of such transmission(s) by the gNB/UE shall not occupy the corresponding channel more than  over any  interval.”
However, it is not clear how UE is made aware that the short control signaling is supported. If the short control signaling LBT exempt is supported, it should be signaled to UE prior to the initial random access. This approach would allow gNB to control the cell LBT access with the rate of UE initial random access and make sure that the restriction of 10% for control signaling is satisfied. The support (the enablement) of short control signaling for PRACH may be signaled in SIB1.
Proposal 4:  If the short control signaling exempt is supported for msg1 and msgA, the indication of the short control signaling LBT exemption support should be provided in SIB1.
We note that the indication and support for short control signaling is per cell rather than UE.

Discussion on DBTW for licensed bands 
During RAN1# 107-e the details of the discovery burst (DB) for 60 GHz unlicensed band, and the support for the discovery burst transmission window (DBTW) were agreed. The support of DBTW for licensed band, however, was left open.
The following agreement achieved in RAN1#107 defines the number of SSB(s) in half frame and the support for DBTW for higher SCS.
Agreement
· Support DBTW with 480 and 960 kHz SCS.
· For licensed and unlicensed operation, support 64 candidate SSB positions in a half frame 
· Working assumption: Use 2 bits for Q: 
· SubcarrierSpacingCommon
· spare bit in MIB
· Send LS to RAN2 for confirming the use of the spare bit in MIB
· The use of 2 bits for Q can be revisited if RAN2 tells RAN1 that the spare bit cannot be used
We note that the above agreement states that the DBTW is supported with 480 and 960 kHz SCS but does not implies that the DBTW is supported for licensed bands as well.  
On the other hand, the following agreement:
Agreement
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· Note:
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations
· For operation with and without shared spectrum channel access, =64 indicates that the SS/PBCH block index and the candidate SS/PBCH block index have a one-to-one mapping relationship.

Makes sure that for licensed band =64, which indicates that the SS/PBCH block index and the candidate SS/PBCH block index have a one-to-one mapping relationship.  However, this agreement does not preclude the support of DBTW in licensed band; it just implies that no CDL relationship may be inferred when =64.
The support of DBTW offers additional flexibility in the selection and transmission of SSB(s), where SSB(s).  The block index of the transmitted SSB(s) may be specified in ssb-PositionsInBurst. In addition, the support of DBTW allows various lengths of DBTW, and thus only a subset of all 64 SS/PBCH blocks.
Proposal 5: Support DBTW for FR2-2 licensed bands. 
In RAN1#107-e the ssb-PositionsInBurst defined for NR-U was agreed to be reused for FR2-2 unlicensed SS/PBCH transmission signaling.
Agreement:
· If  is indicated, the same interpretation of ssb-PositionsInBurst in SIB1 or ServingCellConfigCommon as in Rel-16 is supported, i.e.:
· A bit set to 1 at position  indicates SS/PBCH block index k-1
· The UE assumes that a bit at position k >  is set to 0
· For ssb-PositionsInBurst in SIB1, the UE assumes that a bit at groupPresence corresponding to a SS/PBCH block index ≥  is set to 0
· Note: for ssb-PositionsInBurst in SIB1, position k corresponds to the SS/PBCH block index indicated by a bit in inOneGroup and a bit in groupPresence
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommonSIB,
· for MSB k, k≥1, of inOneGroup and MSB m, m≥1, of groupPresense of ssb-PositionsInBurst:
· if MSB k of inOneGroup and MSB m of groupPresense are set to 1, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 may be transmitted; 
· if MSB k of inOneGroup or MSB m of groupPresense is set to 0, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 is not transmitted; 
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommon,
· ssb-PositionsInBurst bits correspond to supported ‘SSB indices’,
· and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to indicated bit(s) may be transmitted.
· and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to not indicated bit(s) are not transmitted
· Note to spec editor: The above three bullets maintain the same behavior as Rel-16 NR-U

The support of DBTW in licensed FR2-2 bands implies that the above agreement should be supported for licensed FR2-2 band as well.  
Proposal 6: For FR2-2 licensed bands reuse the  and the ssb-PositionsInBurst as defined for shared spectrum in 60 GHz.
TS38.213 specifies that  “the candidate SS/PBCH blocks in a half frame are indexed in an ascending order in time from 0 to , where  is determined according to SS/PBCH block patterns for Cases A through G.  is a maximum number of SS/PBCH block indexes in a cell, and the maximum number of transmitted SS/PBCH blocks within a half frame is .”
In the Draft 38.213 h00 the following text defines the relationship between   and  .
“For operation without shared spectrum channel access,  in FR1 and FR2, and for operation with shared spectrum channel access in FR2-2”
However, given that in FR2-2 there is support of 64 candidate SSB positions in a half frame for licensed and unlicensed operation, the above relationship may be extended to the FR2-2 without shared spectrum as well.
Proposal 7: Change the Draft 38.213 h00 text “For operation without shared spectrum channel access,  in FR1 and FR2, and for operation with shared spectrum channel access in FR2-2” to “For operation without shared spectrum channel access,  in FR1 and FR2, and for operation in FR2-2”
Observation 1: For FR2-2 licensed band UE expects that , which implies that UE cannot assume a QCL-D relationship between SSB(s) with different block indices.
  
[bookmark: _Ref129681832]Conclusion
Proposal 1: Indication of LBT/No-LBT mode of channel access per cell is provided in SIB1. 
Proposal 2:  The SIB1 LBT/No-LBT indication is used by UE for channel access until it receives a dedicated channel access indication or configuration, which takes precedence over the LBT/No-LBT SIB1 indication.
Proposal 3: Define or extend the LBT channel access mode indication in DCI for FR2-2.
Proposal 4:  If the short control signaling exempt is supported for msg1 and msgA, the indication of the short control signaling LBT exemption support should be provided in SIB1.
Proposal 5: Support DBTW for FR2-2 licensed bands. 
Proposal 6: For FR2-2 licensed bands reuse the  and the ssb-PositionsInBurst as defined for shared spectrum in 60 GHz.
Proposal 7: Change the Draft 38.213 h00 text “For operation without shared spectrum channel access,  in FR1 and FR2, and for operation with shared spectrum channel access in FR2-2” to “For operation without shared spectrum channel access,  in FR1 and FR2, and for operation in FR2-2”
Observation 1: For FR2-2 licensed band UE expects that , which implies that UE cannot assume a QCL-D relationship between SSB(s) with different block indices.
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