3GPP TSG RAN WG1 #99		R1-1912341
Reno, USA, November 18th – 22nd, 2019

Agenda Item:	7.2.2.2.2
Source:	Sony
[bookmark: _Hlk7104797]Title:	Enhancements to initial access procedures for NR-U
Document for:	Discussion / Decision

Introduction
The following agreements related to NR-U initial access procedure have been made so far.
Agreement:
· An RLM measurement window for serving cell RLM measurements based on SSBs in the DRS is supported for in-sync and out-of-sync evaluations.
· FFS: How RLM measurement window is indicated or determined and relation to DRS transmission window
· FFS: Whether or not an SSB can fall outside the measurement window and, if so, whether it can be used for in-sync and out-of-sync evaluations.
· FFS: Any relationship of RLM measurements based on CSI-RS to the measurement window.
· FFS: Mechanism to handle missing RLM-RS due to LBT failure
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
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.

At RAN#84, NR-U prioritization listed the following issues as essential or optimizations:
Essential
· Timing recovery from SSB
· Cross SSB QCL relationship by Q and A: Which A, how to indicate or determine Q, range of Q, how to determine Q for RRM
· Type0-PDCCH monitoring
· RLM enhancement: IS and OOS 
Optimizations
· Msg1 enhancements with more opportunities in freq domain (over multiple LBT subbands) and time domain
· RRM enhancement including subband level RSSI and channel occupancy measurement

In this contribution, we discuss procedures with respect to initial access and mobility for NR unlicensed operations. This contribution is a revision of R1-1910760.

Discussion
DRS transmission
For DRS only transmission, LBT Cat.2 and Cat.4 are applicable depending on DRS transmission duration. Assuming that two DRS transmissions within a slot are supported, to minimize the number of reservation signals in the case that Cat.4 is applied and to increase DRS transmission opportunity in the case of Cat.2, the LBT shift granularity for DRS transmission should be a half-slot. In addition, since only one DRS transmission within a slot is also allowed, the LBT shift granularity for DRS transmission is on a slot basis.
In Rel-15, for the frequency range of 3-6 GHz, it was supported that up to 8 SSBs could be transmitted within a half-frame. To achieve similar coverage with Rel-15 NR on licensed spectrum, NR-U should have a maximum of 8 SSBs within the DRS transmission window. It is noted that the actual number of transmitted SSBs must depend on the LBT Category. In the case of LBT Cat.2, in order not to exceed 1 msec transmission duration, up to 2/4 SSBs for 15/30 kHz SCS are allowed to be transmitted.
[bookmark: _Hlk7104823]Proposal 1: The maximum number of actual transmitted SSBs within a DRS transmission window, X
· should be 8 in the case of LBT Cat.4
· should be 2/4 for 15/30 kHz SCS
In the RAN1#98bis meeting [1], it was agreed that “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.”.
In Rel-15 NR, the following fields are included in the MIB.
MIB ::=                             SEQUENCE {
    systemFrameNumber                   BIT STRING (SIZE (6)),
    subCarrierSpacingCommon             ENUMERATED {scs15or60, scs30or120},
    ssb-SubcarrierOffset                INTEGER (0..15),
    dmrs-TypeA-Position                 ENUMERATED {pos2, pos3},
    pdcch-ConfigSIB1                    PDCCH-ConfigSIB1,
    cellBarred                          ENUMERATED {barred, notBarred},
    intraFreqReselection                ENUMERATED {allowed, notAllowed},
    spare                               BIT STRING (SIZE (1))
}
For these fields, at least 1 bit of subCarrierSpacingCommon could be used for indication of Q, because it was agreed in RAN1#96 meeting that the SCS of SSBs and CORESET#0 is the same. Using 1 bit of subCarrierSpacingCommon and 1 spare bit, 2 bits of Q value could be indicated by MIB.
Proposal 2: Q should be indicated in MIB by a serving cell.

RLM enhancement
It was agreed that UE performs SSB-based RLM measurement within the DRS transmission window. This implies that the UE doesn’t perform SSB-based RLM measurement outside the DRS transmission window. For the CSI-RS-based RLM-RS, as well as SSB-based RLM measurement, it would be useful to use the DRS transmission window for RLM measurement if DRS contains CSI-RS, because the DRS transmission is more robust than other signals/channels transmission.
In addition, assuming that RLM-RS as SSB and RLM-RS as CSI-RS should have different density due to the different usage scenarios (e.g. SSB uses rough beams, while CSI-RS uses fine beams), CSI-RS based RLM measurement outside the DRS transmission should be considered.
Proposal 3: Both SSB-based and CSI-RS-based RLM measurement within the DRS transmission window should be supported.
Proposal 4: CSI-RS-based RLM measurement outside the DRS transmission window should be supported.
For in-sync (IS) evaluation, from the UE perspective, it doesn’t matter whether RLM-RS transmission is successful or blocked due to LBT failure. The UE can simply use the detected RLM-RS samples for IS evaluation. However, for out-of-sync (OOS) evaluation, if RLM-RS transmission is blocked, the UE may tend to underestimate cell quality and indicate OOS even if link quality is high enough because the UE sometimes measures RLM-RS resource where no RLM-RS is transmitted due to LBT failure. Therefore, a mechanism to handle missing RLM-RS due to LBT failure should be considered to be introduced.
One possible solution is excluding the missing RLM-RS based on COT information which is indicated by GC-PDCCH. By using COT information which is indicated by gNB via GC-PDCCH, the UE could know whether RLM-RS samples lie within COT or outside COT then use this information to decide whether or not to eliminate the RLM-RS from the OOS evaluation procedures. Another possible solution is excluding RLM-RS outside DRS transmission from OOS evaluation. This solution could be useful in the case that GC-PDCCH is not configured and COT information is not explicitly indicated.
[bookmark: _Hlk7104866]Proposal 5: For CSI-RS-based RLM measurement,
· For IS evaluation, detected RLM-RS samples should be used.
· For OOS evaluation, a mechanism to handle missing RLM-RS due to LBT failure should be introduced.
· Excluding the missing RLM-RS from OOS evaluation based on COT information by GC-PDCCH is considered if GC-PDCCH is configured, excluding RLM-RS outside the DRS transmission window from OOS evaluation is considered otherwise.

Conclusions
In this contribution, based on the above discussion, we have the following proposals:
Proposal 1: The maximum number of actual transmitted SSBs within a DRS transmission window, X
· should be 8 in the case of LBT Cat.4
· should be 2/4 for 15/30 kHz SCS
Proposal 2: Q should be indicated in MIB by a serving cell.
Proposal 3: Both SSB-based and CSI-RS-based RLM measurement within the DRS transmission window should be supported.
Proposal 4: CSI-RS-based RLM measurement outside the DRS transmission window should be supported.
Proposal 5: For CSI-RS-based RLM measurement,
· For IS evaluation, detected RLM-RS samples should be used.
· For OOS evaluation, a mechanism to handle missing RLM-RS due to LBT failure should be introduced.
· [bookmark: _GoBack]Excluding the missing RLM-RS from OOS evaluation based on COT information by GC-PDCCH is considered if GC-PDCCH is configured, excluding RLM-RS outside the DRS transmission window from OOS evaluation is considered otherwise.
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