[bookmark: Title][bookmark: DocumentFor]3GPP TSG-RAN WG4 Meeting # 103-e	R4-2207805
Electronic Meeting, May 09 - May 20, 2022
Agenda item:	9.15.10.2
Source:	Apple Inc.
Title:	Discussion on UE demod and CSI reporting requirements for FR2-2
Release:	Rel-17
Document for:	Discussion

1. Introduction 
In RAN4#102-e demodulation requirements for 52.6 - 71 GHz was discussed and way forward [1] was agreed. In this contribution we present our views on the open issues for UE demodulation requirements definition.  
2. Discussion
General
In [1] we have several agreements on general aspects for demodulation requirements. We address some of the open issues below.
Shared spectrum access requirements
Define UE requirements without LBT
· FFS UE requirements with LBT
There is no impact to UE processing if requirements are introduced with LBT modeled. LBT modelling should change requirements significantly, but it impacts the testing time as they must be run longer to meet the minimum number of transmitted slots. For UE demod we propose to only introduce requirements without LBT modelled for FR2-2. 
 Proposal #1: Do not define UE demod requirements with LBT modelled.
 
RMS delay spread
TDL channel model:
· Option 1: TDL-A
· Option 2: TDL-D
RMS Delay spread:
· Option 1: 5ns
· Option 2: 10ns
· Option 3: 20ns
Note: Definition of requirements with different channel models is not precluded

In FR2-2 the beams can be expected to be very narrow, hence flat fading channel with low delay spread and LOS channel would be very practical. We support to consider both TDL-A and TDL-D channel model for requirements definition.
The delay spread due to narrow beams would be very small. The max RMS delay spread to be used in requirements definition should not exceed 10ns. We propose to use 5ns, 10ns RMS delay spread for requirements definition.
Proposal #2: Consider TDLA and TDLD channel model with max RMS delay spread of 10ns for demod requirements definition in FR2-2. 

Max Doppler frequency
Consider 3 km/h UE speed ( 200 Hz ).
FFS on higher UE speed.
· Option 1: 10 km/h (650 Hz)
· Option 2: 30 km/h (2000 Hz)

 In FR2-2 low speed of 3 km/h would be more practical than higher speeds. Hence we propose to limit the max Doppler frequency to 200Hz and not consider higher speed and Doppler.

Proposal #3: Do not consider higher UE speed and Doppler for FR2-2 requirements definition. 
UE performance requirements
SCS/CBW combinations
SCS for DL requirements definition
Consider the following SCS for DL requirements definition:
· 120, 480 kHz
· FFS 960 kHz

CBW for DL requirements definition
120 kHz:
· 100, 400 MHz
480 MHz:
· 400 MHz
· FFS on 1600 MHz
960 kHz:
· 400 MHz
· FFS on 2000 MHz

To limit the scope of UE demod requirements we strongly suggest considering only SCS 120 and 480KHz as a starting point. For the channel bandwidth, there is discussion in RF session if the higher CBW are optional. Hence we propose to only consider the minimum CBW for the SCS. It would be impractical to consider all SCS and multiple channel bandwidth for each SCS for requirements definition given the limited time and amount of simulation work needed. 
Observation #1: It is impractical to consider all 3 SCS and more than 1 CBW per SCS given the limited time and amount of simulation effort. 
Proposal #4: Only define requirements with 120 and 480KHz SCS. Only define requirements with minimum CBW for each SCS. 
Performance requirements with optional UE features
PDSCH performance requirements for multi-PDSCH scheduling
Option 1: Define PDSCH performance requirements with the following assumptions:
· 120 kHz SCS: Single TB scheduling
· 480 kHz SCS:  4-TB scheduling
· 960 kHz SCS: 8-TB scheduling
Option 2: Do not define PDSCH performance requirements with multi-TB scheduling
Option 3: Define multi-slot scheduling PDSCH performance requirements with the following assumptions:
· 480 kHz SCS:  4-TB scheduling
· 960 kHz SCS: 8-TB scheduling

Our preference is to focus on mandatory UE features and define requirements for those in the first stage of requirements definition in FR2-2. We should de-prioritize requirements definition for optional UE features.
Proposal #5: Do not define requirements with optional UE features at this stage. De-prioritize requirements for: 
	- multi-PDSCH scheduling
	- 32 DL HARQ processes
	- PDSCH mapping Type B
	- multi-slot PDCCH monitoring
	- PDSCH mapping Type B


PBCH Performance requirements

PBCH simulation assumptions (if introduced pending on outcome of issues Issue 1-2-2)
SSB Index:
· Option 1: Only with not known SSB index
· Option 2: Both known and not known SSB index
· Option 3: Only with known SSB index
· Option 4: Not known SSB index for 120 kHz and known SSB index for 480/960 kHz.

In. Rel-15 we defined requirements with known and unknown SSB index. To reduce the simulation effort it would be sufficient to introduce requirements in FR2-2 with 120KHz and 480KHz SCS with unknown SSB index. Also, unknown SSB index would cover the most common use case of PBCH decoding in cell identification.  The existing requirements with 120KHz SCS are defined for TDLA30-300, which may not be suitable for FR2-2, but reusing the existing requirements for 120KHz is also a viable option and would like to discuss it further in RAN4.   
Proposal #6: Introduce PBCH demod requirements in FR2-2 with 120KHz and 480KHz SCS with unknown SSB index.
Proposal #7: Further discuss if it is feasible to re-use the requirements from Rel-15 for 120KHz SCS for PBCH demod for FR2-2.

3. Conclusion
In this paper we present our views on the open issues for UE demodulation requirements definition for 52.6-71HGz. Our observations and proposals are captured below:
Proposal #1: Do not define UE demod requirements with LBT modelled.
Proposal #2: Consider TDLA and TDLD channel model with max RMS delay spread of 10ns for demod requirements definition in FR2-2. 
Proposal #3: Do not consider higher UE speed and Doppler for FR2-2 requirements definition. 
Observation #1: It is impractical to consider all 3 SCS and more than 1 CBW per SCS given the limited time and amount of simulation effort. 
Proposal #4: Only define requirements with 120 and 480KHz SCS. Only define requirements with minimum CBW for each SCS. 
Proposal #5: Do not define requirements with optional UE features at this stage. De-prioritize requirements for: 
	- multi-PDSCH scheduling
	- 32 DL HARQ processes
	- PDSCH mapping Type B
	- multi-slot PDCCH monitoring
	- PDSCH mapping Type B


Proposal #6: Introduce PBCH demod requirements in FR2-2 with 120KHz and 480KHz SCS with unknown SSB index.
Proposal #7: Further discuss if it is feasible to re-use the requirements from Rel-15 for 120KHz SCS for PBCH demod for FR2-2.
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