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Introduction
The WF for extending current NR operation to 71 GHz [1] was approved in RAN#102-e meeting.  In this contribution we present some proposals on general requirements.
Disucssion
The issue to RX beam number agreed in WF is captured in below:
	Rx beam sweeping scaling factor
· Rx beam sweeping scaling factor is FFS
· Option 1: The Rx beam sweeping scaling factor is increased for FR2-2 compared with FR2-1
· FFS: Scaling factor = (12 - 16)
· Companies to provide the values for the scaling factor.
· Option 2: Reuse the existing FR2-1 scaling factor for Rx beam sweeping for FR2-2.



To our understanding, spherical coverage with associated antenna elements and antenna panel is under discussion. There’re not agreements on antenna EIRP and coverage clearly.
As reference, the maximal number of SSBs is 64 in FR2-2, which is same to FR2-1. Theoretically, at higher frequency due to poor coverage the beams are made narrower. As a result, max SSBs= 4 in low band (below 3 GHz), 8 in mid band and 64 in FR2. If the TX beams are narrower then more TX beams are needed to cover same coverage. Accordingly, UE also requires more Rx beams.  In FR2-2, the TX beam number is still 64, so from that perspective we do not see reason to increase the RX beams in the UE.
Proposal 1: Reuse the existing FR2-1 scaling factor for Rx beam sweeping for FR2-2.

The issue related to scheduling restrictions agreed in WF is captured in below:
deriveSSB-IndexFromCell
The issue related to ‘deriveSSB-IndexFromCell’ is captured in WF and listed as follow:
	Assumptions on deriveSSB-IndexFromCell 
· For 480 kHz SSB SCS
· deriveSSB-IndexFromCell is always enabled by the network
· For 960 kHz SSB SCS
· deriveSSB-IndexFromCell is up to network configuration (i.e. can be enabled or disabled)
· FFS: NOTE: RAN4 to also specify the frame boundary alignment tolerance even for the case when deriveSSB-IndexFromCell is disabled
· FFS: If deriveSSB-IndexFromCell is not enabled, the requirement of SSB index detection for intra-frequency measurement for FR2-2 need to be specified for 960kHz SCS
· FFS whether the deriveSSB_IndexFromCell is always enabled or not in unlicensed band in FR2-2.
· Note: It’s not always enabled in FR1 NR-U.



The issue concerns whether frame boundary alignment tolerance should be specified. We understand the tolerance shall not be excessive in terms of practical deployment, in other words, the tolerance, even can be determined by hypothetical propagation delay difference, it shall not limit deployment. In FR1, deriveSSB_IndexFromCell isn’t always enabled, but no spec. defines frame boundary alignment tolerance when deriveSSB-IndexFromCell is disabled.
Proposal 2: In RRM specifications, frame boundary alignment tolerance shall be treated as UE’s capability, no network signaling. 
Proposal 3: DeriveSSB_IndexFromCell is not always enabled in unlicensed band in FR2-2.

	Tolerance for frame boundary alignment
· Keep the existing requirements, i.e., 2 SSB symbols, for SCS up to 240kHz
· FFS: For 480kHz SCS:
· Option 1a: 3 SSB symbols
· Option 1b: 2 SSB symbols
· FFS: For 960kHz SCS: when deriveSSB-IndexFromCell is enabled
· Option 2a: 3 SSB symbols
· Option 2b: 2 SSB symbols
· FFS: For 960kHz SCS: when deriveSSB-IndexFromCell is disabled
· Option 3a: 6 SSB symbols
· Option 3b: 4 SSB symbols
· FFS: Revise PDSCH symbols to 2 for 480 kHz and to 3 for 960 kHz SCS



Similar to last issue, frame boundary alignment is defined in terms of hypothetical propagation delay difference. The assumption of cell phase synchronization accuracy measured at BS antenna connectors shall be shorter than 3µs refer to legacy scheduling restriction discussion. if the 3µs is considered for the time misalignment between serving and target cell, adding the beam changing time, the interruption to the serving cell still will affect the extra symbol before or after SSB symbols within almost 3µs length range.
Recap symbol length: for 480KHz SCS, 1 symbol is 2.08 μs; for 960KHz SCS, 1 symbol is 1.04 μs.

Proposal 4:   For 480kHz SCS:
· Option 1a: 3 SSB symbols
    For 960kHz SCS: when deriveSSB-IndexFromCell is enabled
· Option 2a: 3 SSB symbols 
For 960kHz SCS: when deriveSSB-IndexFromCell is disabled
· Option 3a: 6 SSB symbols 
Scheduling restrictions
	Define frame boundary alignment tolerance of PDSCH when deriveSSB-IndexFromCell is disabled as below:

	SSB SCS (KHz)
	Data SCS (KHz)
	Frame boundary alignment tolerance of PDSCH symbols (deriveSSB-IndexFromCell disabled)

	960
	120
	[1] 120KHz symbol

	960
	480
	[3] 480KHz symbol

	960
	960
	[6] 960KHz symbol






In last meeting, there was view that propagation delay difference of 3.33us considering FR2-2 coverage of 1km shall be prerequisite of alignment tolerance.
We’d like to recall the rationale behind deriveSSB-IndexFromCell and coverage difference firstly. The signaling deriveSSB-IndexFromCell is signaled by network with respect to network’s knowledge on time difference between serving cell and neighbor cell. In other words, network may signal deriveSSB-IndexFromCell upon network determining the timing difference on UE side taking deployment, i.e. coverage of 1km, into account.
Otherwise, if no signaling is received by the UE, the UE must assess whether it is essential to read the PBCH payload based on the UE's capacity to identify distinct frame boundaries from different networks, rather than a hypothetical deployment that is completely unknown to the UE.
Accordingly, in case of SSB number =64, the three least significant bits of the SS/PBCH block index are conveyed by the PBCH DMRS. To avoid messing up between SSB index 16 and SSB index 0, as shown in below figure, the UE is able to determine SS/PBCH block index by just receiving the PBCH DMRS if time difference from different networks is less than 2^3 =8 symbols, e.g. maximal frame boundary alignment tolerance =7 symbols.
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	SSB SCS (KHz)
	Data SCS (KHz)
	Frame boundary alignment tolerance of PDSCH symbols (deriveSSB-IndexFromCell disabled)

	960
	120
	1 120KHz symbol

	960
	480
	3 480KHz symbol

	960
	960
	7 960KHz symbol




PBCH detection for SSB index acquisition
	· FFS: PBCH detection time for SSB index acquisition for 480/960 kHz SCS
· When deriveSSB-IndexFromCell is not enabled, use the following definition of TSSB_time_index_intra for FR2-2:
	DRX cycle
	Without measurement gaps
	With measurement gaps

	No DRX
	Max(200ms, ceil(MSSB_index_intra  Kp)  SMTC period)  CSSFintra
	Max(200ms, ceil(MSSB_index_intra  Kp)  Max(MGRP, SMTC period))  CSSFintra

	DRX cycle≤ 320ms
	Max(200ms, ceil(1.5  MSSB_index_intra s  Kp)  Max(SMTC period, DRX cycle))  CSSFintra
	Max(200ms, ceil(1.5  MSSB_index_intra  Kp)  Max(MGRP, SMTC period, DRX cycle))  CSSFintra

	DRX cycle>320ms
	ceil(MSSB_index_intra  Kp)  DRX cycle  CSSFintra
	ceil(MSSB_index_intra  Kp)  DRX cycle  CSSFintra

	MSSB_index_intra will depend on the outcome of the PBCH index detection discussion and RF decision on supported power classes for FR2-2.


· FFS: MSSB_index_intra



Proposal 6:  MSSB_index_intra = 6*N and N reuses RX beam sweeping number for different power classes, e.g. power class 1, power class 2 and power class 3.

QCL-D type for L3-RSSI measurements
Below pertains about QCL Type-D for L3-RSSI measurement that was identified and agreed in WG1 Meeting #108-e. 
	For the QCL Type-D of L3-RSSI measurement for unlicensed operation in FR2-2, if explicit TCI state is configured, use the TCI state. 
•	Use the QCL type-D of the latest PDSCH reception or latest CORESET monitoring for RSSI measurement, if the explicit TCI state is not configured. 
•	A dynamic update mechanism for TCI-State in RMTC-Config is not further considered in Rel.17
•	The explicit TCI state is configured at least in RMTC-Config
•	Note: For inter-frequency L3-RSSI measurement, the TCI state configured is with respect to the target frequency TCI state
•	Note2: For a given L3-RSSI measurement occasion, the UE needs to identify the last PDSCH reception or last configured CORESET monitoring (which ever is later) before the L3-RSSI measurement occasion, and use the QCL Type-D of that for L3-RSSI monitoring



RAN4 shall capture the impact on RRM requirements with regard to above RAN1’s agreements.
Proposal 7:  Add QCL Type-D assumption for L3-RSSI measurements in TS 38.133.
	9.2A.7    Intra-frequency RSSI and Channel occupancy measurements
9.2A.7.1        Intra-frequency RSSI measurements
...
For shared spectrum operation in FR2_2, the UE can assume that the configured measurement resources are QCL-D with the latest PDSCH reception or latest CORESET monitoring before the L3-RSSI measurement occasion, if no explicit TCI state is configured by higher layers.
…
9.3A.8    Inter-frequency RSSI measurements
..
For shared spectrum operation in FR2_2, the UE can assume that the configured measurement resources are QCL-D with the latest PDSCH reception or latest CORESET monitoring before the L3-RSSI measurement occasion, if no explicit TCI state is configured by higher layers.
…




Conclustion
Proposal 1: Reuse the existing FR2-1 scaling factor for Rx beam sweeping for FR2-2.
Proposal 2: In RRM specifications, frame boundary alignment tolerance shall be treated as UE’s capability, no network signaling. 
Proposal 3: DeriveSSB_IndexFromCell is not always enabled in unlicensed band in FR2-2.
Proposal 4:   For 480kHz SCS:
· Option 1a: 3 SSB symbols
    For 960kHz SCS: when deriveSSB-IndexFromCell is enabled
· Option 2a: 3 SSB symbols 
For 960kHz SCS: when deriveSSB-IndexFromCell is disabled
· Option 3a: 6 SSB symbols 
Proposal 5: Define frame boundary alignment tolerance of PDSCH when deriveSSB-IndexFromCell is disabled as below:

	SSB SCS (KHz)
	Data SCS (KHz)
	Frame boundary alignment tolerance of PDSCH symbols (deriveSSB-IndexFromCell disabled)

	960
	120
	1 120KHz symbol

	960
	480
	3 480KHz symbols

	960
	960
	7 960KHz symbols



Proposal 6:  MSSB_index_intra = 6*N and N reuses RX beam sweeping number for different power classes, e.g. power class 1, power class 2 and power class 3.

Proposal 7:  Add QCL-D type assumption for L3-RSSI measurements.
	9.2A.7    Intra-frequency RSSI and Channel occupancy measurements
9.2A.7.1        Intra-frequency RSSI measurements
...
For shared spectrum operation in FR2_2, the UE can assume that the configured measurement resources are QCL-D with the latest PDSCH reception or latest CORESET monitoring before the L3-RSSI measurement occasion, if no explicit TCI state is configured by higher layers.
…
9.3A.8    Inter-frequency RSSI measurements
..
For shared spectrum operation in FR2_2, the UE can assume that the configured measurement resources are QCL-D with the latest PDSCH reception or latest CORESET monitoring before the L3-RSSI measurement occasion, if no explicit TCI state is configured by higher layers.
…



References
[1] 	R4- 2206919WF on NR extension to 71 GHz – RRM - Part 1, Qualcomm


3

