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1.	Introduction
For rel. 16, the intent of the FR2 WID (see annex) is to ensure a UE can use the ‘reference signal configured by the network’ to achieve beam correspondence (BC). A proposal to verify initial access BC for rel-16 was made in [1] under a somewhat wider interpretation of the WID. From a purely technical standpoint however, the proposal is interesting, because it seeks to verify key rel-15 UE behaviour.
We explore the proposal in more depth towards understanding what the test conditions and requirements may be, and the timelines associated with completion.
2. 	Discussion
The details of the proposal are available in [1] and [2]. At this stage it is noteworthy that any initial access beam refinement must happen solely with SSB as a reference signal. Initial access activity predates any CSIRS configuration in the UE.
2.1	Msg1 on refined beams or rough?	 
2.1.1	Refined beams
The proposal in [1] would configure progressively increasing RACH power targets and manipulate TE responses to trigger msg1 retransmissions so the UE would send msg1 at max power. A reasonable expectation would be that this method can adopt EIRP peak and spherical coverage requirements already in place in rel-15. Unfortunately, the validity of that supposition hinges on whether we choose to also test msg2 as a second part to this test.
A significant problem with testing for msg2 EIS as proposed in [1] is that TE must demodulate UE msg1. As we have explained elsewhere [3], rel-15 TE does not have reliable ability to do so. RAN5 has arranged for UE to employ special ‘test-only configurations’ to help the TE out during verification testing, as we elaborate in a companion contribution [4]. These configurations involve modification of the UE’s UL strategy, which then break the relationship to existing EIRP performance requirements.
Observation 1: EIS testing of msg2 would require study and characterization of non-deployed UL configuration before reasonable EIRP targets can be found for msg1.
It is also worth noting that UE s may make different detail choices for the verification work-around (test-only configuration), so there may not be convergence to a meaningful EIRP requirement definition.
Observation 2: If msg2 requirements can be skipped, msg1 EIRP targets can be adopted from section 6 of TS38.101-2
The practical restrictions due to testing methodology can be lifted when TE receivers are upgraded to full OTA type, and no special workarounds are required for verification.
2.1.2	Rough beams
The newer proposal in [2] suggests restricting RACH to rough beams only, as can be surmised from depressed EIRP requirements in the proposal, compared to minimum PUSCH requirements. It is not clear how this beam restriction can be enforced, however, given lack of framework to do so. 
Observation 3: Standards framework does not allow restriction of beam type during initial access.
This lack of restriction suggests that lower EIRP requirements as suggested in [2] may not be justifiable.
2.2	Msg2 on refined beams?
In case RAN4 decide to persist with msg2 testing, msg2 EIS performance can be expected to comply with EIS requirements as established in section 7 of TS38101-2, corrected for SNR. Recall that PDSCH EIS is set with SNR target of -1dB, while msg2 SNR target is -6dB
Observation 4:  A UE’s msg2 EIS can be expected to comply with EIS peak and spherical coverage requirements in section 7 of TS38101-2. 
The subsequent question is whether there is any added value of testing msg2 during initial access, given that a very similar test is already in place for PDSCH. We can identify only one, which is verifying EIS with SSB based beam correspondence
2.3	What about UEs with ‘partial’ BC?
UEs that declare beamCorrespondenceWithoutUL-BeamSweeping = 0 require assistance in choice of best refined beam. RAN4 must decide how an initial access BC requirement must apply to these ‘partial’ BC UEs. From a system point of view, it is difficult to justify different initial access requirements for UEs based on their declaration of beamCorrespondenceWithoutUL-BeamSweeping.              
Observation 5: All FR2 UEs must be subject to the same initial access BC requirements, regardless of UE declaration of beamCorrespondenceWithoutUL-BeamSweeping.              
2.4	Summary
To start off, we think it is necessary to preclude msg2 testing until TE adopts OTA capable receiver topology, for reasons explained prior to observations 1 and 2.
Proposal 1: Msg2 based EIS requirement shall not be defined for release 16.
With proposal 1 in place, it is possible to focus on the EIRP aspect of the initial access BC proposal [1]: In observation 2, we captured that the EIRP requirements could be adopted from that of connected mode. Functionally, the UE must use SSB measurements to refine its UL beam; again, this is much like connected mode beam refinement with SSB. It is easy to see that in both, philosophy and (proposed) requirements, the EIRP aspect of the initial acquisition requirement is very similar to connected mode BC requirement. In keeping with the general drive to reduce test times, a compromise solution may be to use SSB-based BC test in connected mode as a proxy for initial access BC. 
Proposal 2: If a UE satisfies SSB-based BC requirement in connected mode, it is considered to satisfy initial access EIRP BC requirements.
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3.	Conclusion
Observation 1: EIS testing of msg2 would require study and characterization of non-deployed UL configuration before reasonable EIRP targets can be found for msg1.
Observation 2: If msg2 requirements can be skipped, msg1 EIRP targets can be adopted from section 6 of TS38.101-2
Observation 3: Standards framework does not allow restriction of beam type during initial access.
Observation 5: All FR2 UEs must be subject to the same initial access BC requirements, regardless of UE declaration of beamCorrespondenceWithoutUL-BeamSweeping.              
Proposal 1: Msg2 based EIS requirement shall not be defined for release 16. 
Proposal 2: If a UE satisfies SSB-based BC requirement in connected mode, it is considered to satisfy initial access EIRP BC requirements.
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4.1 Objective of Sl or Core part WI or Testing part WI

The purpose of this work item is to specify the following FR2 UE requirements
- Enhancements methods for avoiding radio link failures and connection releases due to significant and
unpredictable UE P-MPRs due to the FR2 UE RF exposure compliance reasons

> This work is started after RAN#84 when the Rel-15 requirements are completed

FR2 UE requirements for contiguous intra-band DL CA for aggregated bandwidth larger than 1400 MHz
- FR2 UE requirements for non-contiguous intra-DL CA for ageregated bandwidth larger than 1400 MHz FR2 UE
requirements for contiguous UL CA
- FR2 UE requirements for non-contiguous intra-band UL CA
> Phase 1: Study if both simultancous UE transmission on ageregated UL carriers and_non-simultancous
transmission on aggregated UL carriers with UE switching between fwo non-contiguous carriers could and
should be specified. Study potential impacts of non-simultancous transmission on RAN1 and/or RAN2
specifications
> Phase 2: Define FR2 UE requirements for non-contiguous intra-band UL CA based on the outcome of the
Phase 1 study
- FR2 UE requirements for inter-band DL CA
- FR2 UE requirements for inter-band UL CA
> Phase 1: Study if both simultancous UE transmission on ageregated UL carriers and_non-simultancous
transmission on aggregated UL carriers with UE switching between two carriers could and should be
specified. Study potential impacts of non-simultancous transmission on RAN1 and/or RAN2 specifications
> Phase 2: Define FR2 UE requirements for inter-band UL CA based on the outcome of the Phase 1 study
- Enhance FR2 UE MPR requirements by balancing with in-band emission requirements

This work item will also study, if FR2 UE spherical coverage requirements for PC3 for >20%-tile can be defined.




