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1	Introduction 
With the new work item on FR2 RF requirement enhancement ongoing, companies have exchanged views related to beam correspondence enhancement, as identified in the corresponding objective of the WID [1]:
FR2 UE Beam Correspondence requirements to ensure that UE performs beam correspondence based on DL reference signal (SSB or CSI-RS) configured by the network
-	This work is started after RAN#84 when the Rel-15 Beam Correspondence requirements are completed
-	UE capability for supporting SSB based on BC and/or CSI-RS based on BC will be further discussed in WI phase.
-	These requirements are only valid from Rel-16 onwards

One contribution proposed defining beam correspondence requirements during initial access [3].  Even though this proposal is outside the scope of the work item, in our understanding, it nevertheless merits a response, since proposals on this concept originated during the Rel-15 NR work item timeframe [4].
2	Discussion
The proposed requirement in [3] is as follows:
6.2.5	Beam correspondence during intial access
[bookmark: _Hlk997929]UEs that support beam correspondence shall have the ability to select a corresponding beam for UL transmission based on DL measurements without relying on network-assisted UL beam management.
[bookmark: _Hlk1028967]During intial access the UE shall meet the spherical coverage requirement for PRACH transmissions specified in Table 6.2.5-1. The PRACH shall be configured such that the maximum preamble power is attained in each direction. The spherical coverage requirement is specified in terms of the a minimum preamble EIRP at the 50th percentile of the distribution of radiated power over the full sphere with power levels normalized to the radiated preamble power measured in the maximum direction subject to an additional requirement on the minimum absolute power in the direction of the maximum preamble EIRP. Furthermore, in the direction of maximum radiated preamble power, the UE shall be able to receive a Random Access Response (Msg2) at a TBD dB lower SSB (or CSI-RS) transmission power than that required for reception of Random Access Response in any direction for which the measured maximum radiated preamble power is more than TBD below the corresponding power in the direction of maximum. The Random Access Response reception is considered successful once a Msg3 is transmitted. 

Table 6.2.5-1: UE spherical coverage for PRACH transmissions (power class 3)
	Operating band
	Min relative EIRP at 50th percentile CDF 
[dB]
	Minimum absolute PRACH power in the direction of maximum
[dBm]
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	NOTE 1:	The PRACH shall be configured such that the maximum radiated preamble power is attained in each direction.
NOTE 2:	




Our understanding of this proposal is that it is in two parts:  one part proposing a requirement on UE spherical coverage for PRACH transmission and another part proposing an EIS requirement on RAR (Msg2) reception.
Referring to the RRM specification in TS38.133 [5], we observe that the random access preamble transmission test case already includes components which address the first part of the proposal in [3]:
A.5.3.2.2.1.2.1	Random Access Preamble Transmission
To test the UE behavior specified in Subclause 6.2.2.2.1.1 the System Simulator shall receive the Random Access Preamble which belongs to one of the Random Access Preambles associated with the SSB with index 0, which has SS-RSRP above the configured rsrp-ThresholdSSB.
In addition, the power applied to all preambles shall be in accordance with what is specified in Subclause 6.2.2.2. The power of the first preamble shall be [TBD] dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-2 [19]. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-2 [19].
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Subclause 7.1.2.

Looking further in the RRM specification, the test setup used for this test case is “Setup 2b,” which is defined as follows [5]:
A.3.15.2.2	Setup 2b: Single AoA in non Rx beam peak direction with change in direction
There is only one active probe in the test. The DL signals, and noise if applicable, transmitted from the probe, align to a direction (AoA) which is from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3.4 of TS 38.101-2 [19] for each UE power class. For UE power class 3, the direction (AoA) of the signals shall be changed for each test iteration (for UE power classes other than 3, this is FFS).

Thus, by controlling the accuracy of the test case requirement and the number of randomized beam directions in the test setup, it should be possible to achieve the same confidence in PRACH transmission performance as was intended in [3].
[bookmark: _Toc13820865][bookmark: _Toc13820963][bookmark: _Toc13823287][bookmark: _Toc13823509][bookmark: _Toc13823765][bookmark: _Toc20917547][bookmark: _Toc20918969][bookmark: _Toc20919005][bookmark: _Toc13820616][bookmark: _Toc13820625]Observation 1:	The existing RRM test case on random access preamble transmission provides sufficient test coverage for PRACH transmission. 
The RRM specification also defines a test case for random access response reception [5]:
A.5.3.2.2.1.2.2	Random Access Response Reception
To test the UE behavior specified in Subclause 6.2.2.2.1.2 the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preambles have been received by the System Simulator. In response to the first 4 preambles, the System Simulator shall transmit a Random Access Response not corresponding to the transmitted Random Access Preamble.
The UE may stop monitoring for Random Access Response(s) and shall transmit the msg3 if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.
The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS38.321 [7], and transmit with the calculated PRACH transmission power when the backoff time expires if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
In addition, the power applied to all preambles shall be in accordance with what is specified in Subclause 6.2.2.2. The power of the first preamble shall be [TBD] dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-2 [19]. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-2 [19].
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Subclause 7.1.2.

This test case is also performed in “Setup 2b.”  It is our understanding that by controlling the accuracy of the test case requirement and the number of randomized directions in the test setup, it should be possible to achieve the same confidence in RAR reception performance as was intended in [3].
[bookmark: _Toc20918970][bookmark: _Toc20919006]Observation 2:	The existing RRM test case random access response reception provides sufficient test coverage for RAR reception. 
[bookmark: _Toc13823832][bookmark: _Toc20917548][bookmark: _Toc13821307][bookmark: _Toc13823307]One aspect that is present in the proposal in [3] and which is not explicitly identified in the RRM requirements is beam correspondence.  During the random access procedure (e.g. during initial access or cell re-selection), there is not mechanism in the RAN specification to define an uplink beam sweeping procedure to assist the UE in UL beam selection.  Thus, unlike the case with CONNECTED mode, when SRS based UL beam sweeping enabled two different UE capabilities associated with beam correspondence, during PRACH the UE can only select UL beams based on measurements of DL signals.  Thus, it is our understanding that beam correspondence is an implicit assumption in the FR2 requirements on RACH procedures.
[bookmark: _Toc20918971][bookmark: _Toc20919007]Observation 3:	Beam correspondence is an implicit assumption in the FR2 requirements on RACH procedures and do not need to be defined explicitly in this context.
[bookmark: _Toc20918972][bookmark: _Toc20919008]Proposal 1:	Because the RRM specification has already defined requirements and test cases for PRACH transmission and RAR reception, no additional RF requirements on beam correspondence for initial access are needed. 
3	Conclusions
This contribution has provided our views on a proposal to define new beam correspondence requirements during initial access.  The following observations and proposals have been made:
Observation 1:	The existing RRM test case on random access preamble transmission provides sufficient test coverage for PRACH transmission.
Observation 2:	The existing RRM test case random access response reception provides sufficient test coverage for RAR reception.
Observation 3:	Beam correspondence is an implicit assumption in the FR2 requirements on RACH procedures and do not need to be defined explicitly in this context.

Proposal 1:	Because the RRM specification has already defined requirements and test cases for PRACH transmission and RAR reception, no additional RF requirements on beam correspondence for initial access are needed.
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