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Introduction
This contribution presents a text proposal on specification impact for beam correspondence in FR2 for TR 38.891.
Reference
[1] R4-2315869, TR38.891 v 0.7.0 for NR RF requirements enhancement for frequency range 2 (FR2), Phase 3.
Text proposal
----------------------------------------------------------Start of Text Proposal------------------------------------------------------------
[bookmark: _Toc117000704]6	Study for beam correspondence
[bookmark: _Toc117000705]6.1	General
[bookmark: _Toc117000706]3GPP defined 5G NR Frequency Range 2 bands with huge bandwidths which can cater 5G NR use cases requiring higher data rates. However, these bands are also subject to challenging propagating conditions such as high path loss, absorption from the environment, penetration losses to name a few. To overcome these, beam management procedures have been defined in 3GPP and beam correspondence is one of the main aspects of beam management. Beam correspondence is the ability of the UE to determine its uplink transmit beam based on downlink measurements on one or more Rx beams. UE beam correspondence functionality for RRC_CONNECTED, RRC_INACTIVE and initial access in IDLE have already been specified in the RAN1 and RAN2 specifications in Release 15 but FR2 UE beam correspondence requirements have not yet been defined for RRC_INACTIVE and initial access in IDLE. 
Without UE beam correspondence requirements for initial access and RRC_INACTIVE it is not possible to ensure good UE Random access Msg1/Msg A performance and uplink coverage in FR2 deployments due to varying UE performances.
Rel-15 RRC_INACTIVE and Rel-17 Small data transmission (SDT) have a large potential in UE power efficiency, latency and signalling overhead reduction. RRC_INACTIVE allows for reduced latency and UE power saving, while SDT further enhances this for small data sessions. Considering that UE power savings are especially important for successful FR2 operations and good end-user experience, it would be important that the networks could efficiently utilize RRC_INACTIVE and Small Data Transmissions for FR2 as well. 
Small data transmission procedures have been defined in 3GPP Rel-17 for SDT-RA for both two step and four step RA during RRC Inactive with a view of providing power saving opportunities and reducing overhead signalling. Without well performing UE beam correspondence support, wide usage of RRC_INACTIVE and Small Data Transmission may not be feasible in practical FR2 deployments. To enable efficient use of RRC_INACTIVE and Small Data Transmission in FR2 deployments to save UE power with reasonable latencies it is important to develop FR2 UE beam correspondence requirements for RRC_INACTIVE in Rel-18. 
6.2	Implementation impact to UE
[bookmark: _Toc117000707]6.3	Specification Impact
[bookmark: _Toc117000708]6.3.1	RF
[bookmark: _Toc117000709]In RRC connected state, beam correspondence requirement is considered as fulfilled if the UE meets the corresponding minimum peak EIRP and spherical coverage requirement for that power class with its chosen UL beams with or without relying on uplink beam sweeping. Beam correspondence tolerance requirement could also be considered for UE supporting beam management relying on UL beam sweeping. 
While in initial access and RRC_INACTIVE state, UL beam sweeping is not available. The focus is how to specify UE beam correspondence requirements for only SSB-based beam correspondence without UL beam sweeping as well as the implication to legacy UE capabilities.
RAN4 discussion is mainly focused on minimum peak EIRP and spherical coverage requirement for beam correspondence in initial access and RRC_INACTIVE state in R18. Since the UE behavior for beam management in initial access, RA-SDT and CG-SDT in RRC_INACTIVE state is the same, common set of beam correspondence requirement can be defined to well accommodate these scenarios. To save test effort, the beam correspondence requirement only needs to be tested for initial access based on Msg1 which is thought to be the most critical scenario. 
1. Minimum peak EIRP
Only SSB based beam correspondence requirement for minimum peak for RRC_CONNECTED state is based on fine beam implementation which is considered as too restrictive and not applicable for initial access from the perspective of addressing different beam type implementation. 
Minimum peak EIRP will not be considered for initial access.
2. Spherical coverage requirement at 50%-tile
Only SSB based spherical coverage requirement in RRC_CONNECTED state is considered as the starting point for beam correspondence requirement in initial access. The impact of power control is further considered for beam correspondence requirement in initial access.

In 38.101-2, absolute,relative and aggregate power tolerance are specified in section 6.3.4.2, 6.3.4.3 and 6.3.4.4, respectively. The absolute power tolerance is introduced to accommodate yet stabilized power control in the first subframe (1ms) after no transmission for more than 20ms. When the adjacent transmissions are less than 20ms apart, relative power tolerance is specified when UE needs to adjust the output power across adjacent transmissions. Depending on the target output power and power step, different power tolerances are defined. The aggregate power control tolerance is the ability of the UE transmitter to maintain its power in a sub-frame (1 ms) during non-contiguous transmissions within 21ms in response to 0 dB TPC commands.

Power tolerance is not considered in existing BC requirements. The main reason is the existing BC tests are specified in CONNECTED STATE, where there are ample UL transmission opportunities and closed-loop power control is also available. In this case, UE has sufficient opportunity during the test to ramp up the power and make MOP accurate.
In contrast, only open loop power control is possible for random access during initial access and UE does not have opportunity to transmit and complete the power control, i.e. precisely transmit at MOP, before sending MSG1.
Taking into the above factors, the spherical coverage requirement for BC in initial access is specified the same as the requirements in TABLE 6.2.1.3-3 in TS38.101-2 with 2 dB power tolerance (e.g. min EIRP at 50%-tile CDF for BC in IA is up to 2dB less than the requirements specified in table 6.2.1.3-3). 
The related feature is defined as mandatory for R18 onward UE.
6.3.2	RRM
No RRM specification impact is identified.
---------------------------------------------------------End of Text Proposal--------------------------------------------------------------
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