3GPP TSG RAN Meeting #102







RP-233926
Edinburgh, GB, Dec. 2023
Agenda Item:

9.3.4.4
Source:


Qualcomm Incorporated
Title:



Summary for WI NR frequency range 2 (FR2) multi-Rx chain DL reception
WI code(s):


NR_FR2_multiRX_DL 
leading WG:

RAN4
Release:


Rel-18
1
Introduction
New RF core requirements were specified for a UE configured for reception from two different directions with different QCL-D reference signals, along with RRM requirement enhancements by specifying dual-TCI switch delay, fast beam sweeping and scheduling restrictions.

2
Description
RAN4 UE RF requirements were specified for:

Spherical coverage for devices with simultaneous reception from different directions with different QCL TypeD RSs

A suitable metric of RF performance was derived based on the conclusions pertaining to the test grid made in the parallel study item ‘Study on NR frequency range 2 (FR2) Over-the-Air (OTA) testing enhancements’. The metric quantifies the probability that the UE can support simultaneous reception from different directions with different QCL TypeD RSs for a chosen angular separation between the directions. Sources of uncertainty in the metric value for a given UE were identified and corresponding strategies were adopted in the core requirement specification to circumvent those uncertainties. The minimum requirement in terms of the metric were derived for power class 3 UEs. The legacy UE RF spherical coverage requirements were retained as outlined in the WID. Requirements for UEs configured with a single TCI state (a second priority) or for UEs other than power class 3 were not specified.
RAN4 RRM requirements were enhanced considering the following aspects for UE capable of FR2 multi-Rx chain DL reception:
Dual TCI state switch delay  

To support 4-layer MIMO in FR2, dual TCI state switch is essential and corresponding requirements are specified.

· MAC-CE based dual DL TCI state switch delay for s-DCI and m-DCI

· DCI based dual DL TCI state switch delay for s-DCI and m-DCI

· RRC based dual DL TCI state switch delay

· Active DL TCI state list update delay

Scheduling restriction /measurement restriction enhancement (relaxation)

In multi-TRP operation scenario, for the case PDCCH/PDSCHs are transmitted from two TRPs simultaneously, and CSI-RS is transmitted from anyone of the TRPs, scheduling restriction relaxation can be made for CSI-RS based L1 measurements with multi-Rx when specified conditions are met.

In multi-TRP operation scenario, when two CSI-RSs are transmitted from two TRPs, measurement restriction relaxation can be made for CSI-RS based L1 measurements with multi-Rx when specified conditions are met.

The applicable CSI-RS based L1 measurements include:

· L1-RSRP measurement with group-based beam reporting

· L1-RSRP measurement without group-based beam reporting

· BFD and CBD for link recovery

· BFD and CBD for TRP specific link recovery

· RLM

· L1-SINR

In addition, for TRP specific link recovery, PTRP can be 1 for multi-Rx if specified conditions are met.
Fast beam sweeping

Fast beam sweeping with multi-Rx chain DL reception is based on UE capabilities. Candidate values for beam sweeping factor reduction are {2, 4, 6} for FR2-1. 

Fast beam sweeping for multi-Rx can be applicable for SSB-based L1 measurements and CSI-RS based L1 measurements except RLM and BFD/CBD. The reduced beam sweeping factor is used for defining the evaluation period of SSB based and CSI-RS based L1 measurements in FR2-1.
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