3GPP TSG RAN WG1 #98bis		R1-1910760
Chongqing, China, October 14th – 20th, 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:
The maximum DRS transmission window duration is 5 ms.
· The maximum number of candidate SSB positions within a DRS transmission window, Y, is selected as Y = 10 for 15 kHz SCS and Y = 20 for 30 kHz SCS.
· Note: The number of starting points for DRS transmissions with the 5 ms window that can use a Cat. 2 LBT is to be discussed further as part of channel access discussions.
· FFS: If the DRS transmission window is configurable, and if yes, how to configure and indicate the window, including the range of configurable values.
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
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.
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:
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.

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 R1-1908766.

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 RAN#98 meeting [1], the set of Q values is determined as {1, 2, 4, 8}. It is further discussed whether further down-selection of allowed values is necessary and when Q is signaled, if Q has multiple values. By knowing the value of Q, the UE finally acquires the actual beam information of the associated SSB using the formula of modulo (A, Q). The UE  can then use the beam information for latter processes such as PDCCH/PDSCH reception, PRACH transmission, RRM measurement, etc.
There is a tradeoff between network flexibility and UE complexity if Q has multiple values. By having multiple Q values, the network can perform both single beam and multiple beam operation. From the UE perspective, although multiple Q values may cause increased UE complexity when Q is unknown, UE complexity issues could be solved by UE implementation, e.g. by the UE assuming a default value of Q at the initial cell search. 
Observation 1: No further down-selection of Q values {1, 2, 4, 8} is necessary.
Although UE complexity issues could be resolved by UE implementation, it would be preferable to indicate the value of Q at an early stage. Especially, since a QCL assumption is used for receiving RMSI, it would be preferable to indicate the Q value by PBCH so that the blind decoding effort for the PDCCH on the Type0-PDCCH CSS set would be reduced.
Proposal 2: Q should be indicated by PBCH.
It was agreed in the RAN1#96bis meeting [2] that the maximum DRS transmission window is 5 msec. In Rel-15 NR, an SMTC window could be configured and be within a range of {1, 2, 3, 4, 5} msec. As well as Rel-15 NR, configuring a DRS transmission window would be beneficial to UE power saving in a case where the network doesn’t need to transmit a lot of DRS.
Proposal 3: DRS transmission window should be configurable.

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 4: Both SSB-based and CSI-RS-based RLM measurement within the DRS transmission window should be supported.
Proposal 5: 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. The mechanisms of COT indication are discussed in [3]. 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.
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· 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
Observation 1: No further down-selection of Q values {1, 2, 4, 8} is necessary.
Proposal 2: Q should be indicated by PBCH.
Proposal 3: DRS transmission window should be configurable.
Proposal 4: Both SSB-based and CSI-RS-based RLM measurement within the DRS transmission window should be supported.
Proposal 5: CSI-RS-based RLM measurement outside the DRS transmission window should be supported.
Proposal 6: 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.
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