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[bookmark: _Ref463014664]Introduction
The UE beam correspondence was extensively discussed in last RAN4 meetings. Although several proposals were made on how to test the requirement, the requirement itself has not been defined yet in TS 38.101-2.
In this contribution we propose a definition of beam correspondence requirement. 
Discussion
The need of a beam correspondence requirement was originally brought up in the first RAN4 ad hoc meeting on NR [1]. 
UE Tx/Rx beam correspondence (or reciprocity) was defined in RAN1 as follows [2]:
· Tx/Rx beam reciprocity at UE holds if at least one of the following is satisfied: 
· UE is able to determine a UE Tx beam for the uplink transmission based on UE’s downlink measurement on UE’s Rx beams.
· UE is able to determine a UE Rx beam for the downlink reception based on Transmission Reception Point indication based on uplink measurement on UE’s Tx beam.
In summary, the key role of beam correspondence (or reciprocity) in mmW communication consists in the possibility to use beam estimation in DL for UL transmission and vice versa. In case of correspondence between Rx and Tx beams, the results of the DL beam sweeping procedure is enough to find the optimal beam pair for both DL and UL transmissions. On the other hand, if correspondence does not hold, beam sweeping procedure has to be repeated for UL incurring additional overhead and also increasing the UE power consumption.
From the summary, it is clear that UE capable of beam correspondence will bring large benefits in terms of overall network efficiency. However, achieving correspondence might be challenging for UE due to mismatches between Rx and Tx RF signal paths. 
Latest agreements from RAN4 #86bis meeting are the following [3]:
1. Beam correspondence requirement should be only based on UE Tx EIRP measurements performed by the TE.
2. Beam correspondence requirements definition will be further discussed based on the following two approaches, [other approaches not precluded]:
· 1st approach: define the beam correspondence requirement based on an EIRP tolerance between the best Tx beam and the Tx beam selected based on DL measurements. 
· 2nd approach : define the beam correspondence requirement based on EIRP CDF requirements. In this case, the correspondence is defined based on passing the EIRP CDF requirements without UL Tx beam sweeping. 
· Companies provide their preferred approach at next RAN4 meeting
3. RAN4 will define a beam correspondence requirement based on bullets 1, 2
4. RAN4 will decide if beam correspondence RF requirement can be tested simultaneously with other Tx requirements.
Following our original proposal in [4], we still prefer the first approach:
Proposal 1: definition of beam correspondence requirement in TS 38.101-2:
The beam correspondence requirement measures the ability of the UE to select a corresponding beam for UL transmission based on DL measurements. 
For any link direction between UE and BS, the selected beam for UL transmission is a corresponding beam if the difference between the UE EIRP measured for the selected beam and the maximum achievable EIRP in the same direction is within the tolerance defined in Table 6.2.5-1. 
To UE shall be able to select a corresponding beam in any link direction.
Table 1: NR UE beam correspondence tolerance
	NR band
	Beam correspondence tolerance (dB)

	n257
	[TBD]

	n258
	[TBD]

	n260
	[TBD]

	n261
	[TBD]



The above proposal is implemented in the draft CR to TS 38.101-2 introduced in [5].
In case RAN4 is not able to finalize details about testing procedure in RAN4 #87, our preference is to define a minimum requirement according to Proposal 1 and then finalize the testing procedure in future RAN4 meetings.
Proposal 2: In case RAN4 is not able to finalize details about testing procedure in RAN4 #87, a minimum requirement for beam correspondence according to Proposal 1 should be introduced in TS 38.101-2, while the testing procedure could be finalized in future RAN4 meetings.
Conclusions
In this contribution we focused on the beam correspondence requirement to be specified in TS 38.101-2 and we made the following two proposals: 
Proposal 1: definition of beam correspondence requirement in TS 38.101-2:
The beam correspondence requirement measures the ability of the UE to select a corresponding beam for UL transmission based on DL measurements. 
For any link direction between UE and BS, the selected beam for UL transmission is a corresponding beam if the difference between the UE EIRP measured for the selected beam and the maximum achievable EIRP in the same direction is within the tolerance specified in Table 1. 
To UE shall be able to select a corresponding beam in any link direction.
Table 1: NR UE beam correspondence tolerance
	NR band
	Beam correspondence tolerance (dB)

	n257
	[TBD]

	n258
	[TBD]

	n260
	[TBD]

	n261
	[bookmark: _GoBack][TBD]



Proposal 2: In case RAN4 is not able to finalize details about testing procedure in RAN4 #87, a minimum requirement for beam correspondence according to Proposal 1 should be introduced in TS 38.101-2, while the testing procedure could be finalized in future RAN4 meetings.
Proposal 1 is implemented in [5].
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