[bookmark: _Ref399006623][bookmark: _Toc92513360][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #106bis                                      R4-2304629
Electronic Meeting, April 17 – April 26, 2023

Source: 	Huawei, HiSilicon
Title: 	On beam correspondence requirements
Agenda Item:	5.7.3.1
Document for:	Approval
Introduction
The Rel-18 WI NR RF requirements enhancement for frequency range 2 (FR2) was approved at RAN#95 [1]. Several aspects were discussed at previous meetings and the WF [2~5] were approved with open issues documented for further discussion. Following are the open issues left after RAN4#106 [5] for further discussion.
This document provides our view on the open issues on beam correspondence requirement.
Discussion
Minimum requirement for msg1
During RAN4#106 meeting, the WF of minimum requirement was captured as below.
Issue 1-1-1: minimum peak EIRP for msg1 + spherical coverage package
· WF:
· Option 1: Do not specify the min peak EIRP requirements + Same spherical coverage as RRC_Connected mode 
· Option 2: Lower than the min peak EIRP of RRC_Connected mode  + Same spherical coverage as RRC_Connected mode
· Option 3: Same as min peak EIRP of RRC_Connected mode  + Same spherical coverage as RRC_Connected mode
(Encourage companies to provide the simulation/test results to show the need to reduce the requirement or exclude the requirement.)

We prefer Option 1 among the three options. For the data transmission process in RRC connected mode, peak EIRP is a key RF requirement since the higher EIRP UE could transmit, the larger throughput could be achieved. However, for initial access once the transmit power is good enough for UE to successfully complete the PRACH procedure, further increasing the EIRP brings little additional benefit. The more important requirement for initial access would be the spherical coverage, which ensures the UE provide reliable PRACH transmission in a wide range of the spatial direction. The peak EIRP requirement could be skipped for the initial access procedure.
Proposal 1: For Msg 1, the spherical coverage requirement is the same as that of RRC_Connected mode. Don’t specify min peak EIRP requirement.
In idle mode the only available downlink RS is SSB. It’s reasonable to reuse the side condition for SSB based beam correspondence, if the Spherical coverage requirement is the same as that of RRC_Connected mode.
Proposal 2: For Msg 1, reuse the side condition for SSB based beam correspondence.
There was no agreement regarding beam correspondence tolerance at last meeting. According to previous discussions, it’s not feasible to specify the beam correspondence tolerance requirement due to lack of network feedback framework. In RRC_connected mode the network assists UE to decide the UL beam using SRS, but in IDLE mode there is no similar framework available.
Proposal 3: For Msg 1, don’t specify beam correspondence tolerance requirement.
Msg A
For initial access, there seems no difference in the UE procedure of beam selection for Msg1 and MsgA. No matter UE triggers 4-step or 2-step PRACH, UE needs to monitor the SSB and decides the optimal RX beam accordingly. For 2-step PRACH, UE will transmit preamble firstly, then transmit the following PUSCH after a pre-configured time gap. The beam correspondence performance is expected to be identical for the preamble transmission of both 4-step PRACH and 2-step PRACH. Considering 2-step PRACH is an optional feature, it’s reasonable to pick Msg1 only for specifying and verifying the BC requirements.
Proposal 4: MsgA is not considered for beam correspondence requirements definition and verification.
Requirement scenario
The UE’s beam management in RRC_INACTIVE mode is expected to be the same as in RRC_IDLE mode. SSB is the only available reference signal for UE to measure and decide the Rx and Tx beam. Both rough beam and fine beam are possible implementation.
If UE could meet the required beam correspondence requirement in idle mode, there is no need to repeatedly test that in inactive mode.
Proposal 5: Beam correspondence is only specified and tested in idle mode.
Conclusion
In this contribution we discussed the beam correspondence requirement in RRC_IDLE or RRC_INACTIVE, according to the analysis, we have the following observations and proposals: 
Proposal 1: For Msg 1, the spherical coverage requirement is the same as that of RRC_Connected mode. Don’t specify min peak EIRP requirement.
Proposal 2: For Msg 1, reuse the side condition for SSB based beam correspondence.
Proposal 3: For Msg 1, don’t specify beam correspondence tolerance requirement.
Proposal 4: MsgA is not considered for beam correspondence requirements definition and verification.
Proposal 5: Beam correspondence is only specified and tested in idle mode.
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