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1 Background
[bookmark: _Ref4666338]Beam correspondence was further discussed in RAN4 #91 in Reno and most of the specification items were agreed upon [1], [2]. The analysis supporting the specification is described in [3] where simulations, performed by several contributing companies, are based on imperfect estimation of RSRP values and  pre-coders (beam former),  agreed in RAN4 #91 BIS [4], [5]. To complete a comprehensive test specification, the side condition which includes the interplay among RSRP error, number of resource elements (REs), and SNR need to be understood. This is elaborated in [6].
2 Problem description
The general problem of estimation of the best (or suitable) UL beam based on UE measuring on DL synchronization signals is described in [7]. The reasoning in [6] (and further elaborated in [8]) is based on an RSRP estimation error (log-normal distribution μ= 0,   = 2 dB). During the discussion in RAN4 #90 bis and RAN4 #91 the question was raised how this RSRP error correlates to (UE) SNR. In [6] we will look into the relation between RSRP error and SNR and look at the dependency of number of available DL synchronization resource elements (REs).

Discussion
Almost all discussions, regarding beam correspondence (BC) in RAN4, has, so far, focused on the test scenario. Discussing the interplay among RSRP error, number of resource elements (REs), and SNR in [6] gives us a hint of the problem in a real network scenario. In a real network, in a poor SNR and/or poor SINR scenario the probability that the UE may make RSRP estimation errors increases, and thus the UE may fail BC (without UL beam sweeping) regardless how well the same UE would pass a BC conformance test.
[bookmark: _Ref1149432]Observation 1:	Poor SNR and/or poor SINR in the DL may cause the UE not being capable of fulfilling BC without UL beam sweeping.
On the other hand, in a real network scenario, the SNR and/or SINR may also be very high and a UE that has set its UE feature 2-20 to 0 may in some scenarios be capable of BC (without UL beam sweeping). Another UE with UE feature 2-20 set to 1 may in some poor scenarios not be capable of BC. A UE that has signaled 2-20 set to 1 and lose its BC performance (e.g. due to an interferer) may cause problem in the network.
[bookmark: _Ref1149451]Observation 2: 	A UE may in some cases be capable of BC without UL beam sweeping but in other cases not.
[bookmark: _Ref1149462]Observation 3: 	A UE that has signaled 2-20 set to 1 and lose its BC performance (e.g. due to an interferer) may cause problem in the network.
It may be beneficial to dynamically determine whether UL beam sweeping shall be performed or not. For Rel-16 BC, we therefore propose that RAN4 study how to handle UEs that has signaled 2-20 set to 1 and lose its BC performance.
[bookmark: _Ref1149478]Proposal 1: 	For Rel-16 BC, RAN4 should study how to handle UEs that has signaled 2-20 set to 1 and lose its BC performance.
Conclusion
In this contribution we have discussed the relation between SNR, number of reference REs and RSRP estimation error for beam correspondence. We have made the following observations and proposals:
Observation 1:	Poor SNR and/or poor SINR in the DL may cause the UE not being capable of fulfilling BC without UL beam sweeping.
Observation 2: 	A UE may in some cases be capable of BC without UL beam sweeping but in other cases not.
Observation 3: 	A UE that has signaled 2-20 set to 1 and lose its BC performance (e.g. due to an interferer) may cause problem in the network.
Proposal 1: 	For Rel-16 BC, RAN4 should study how to handle UEs that has signaled 2-20 set to 1 and lose its BC performance.
References
[1] [bookmark: _Ref6492277][bookmark: _Ref16090396][bookmark: _Ref536518839][bookmark: _Ref528673925][bookmark: _Ref525739026][bookmark: _Ref513646437][bookmark: _Ref508875069][bookmark: _Ref508874720][bookmark: _Ref484009661][bookmark: _Ref447703865][bookmark: _Ref455046197][bookmark: _Ref473734040][bookmark: _Ref481653652][bookmark: _Ref447634836][bookmark: _Ref447633816]R4-1907610 	“Draft CR to TR38.810 on beam correspondence”, Samsung, Apple
[2] [bookmark: _Ref6492287][bookmark: _Ref16090399]R4-1907611 	“Draft CR to TS38.101-2 on beam correspondence”, Samsung, Apple, Verizon
[3] [bookmark: _Ref16090824][bookmark: _Hlk16164254]R4-1907613 	“CR to 38.817-01 to capture outcome of beam correspondence”, Apple Inc
[4] [bookmark: _Ref16158973]R4-1905186 	“Beam correspondence ad-hoc meeting minutes”, Samsung
[5] [bookmark: _Ref16158976]R4-1905205 	“Second ad-hoc MoM for beam correspondence”, Samsung
[6] [bookmark: _Ref16784935][bookmark: _Ref7522263][bookmark: _GoBack]R4-1909219	“Beam Correspondence, SNR versus RSRP”, Sony, Ericsson
[7] [bookmark: _Ref16785049]R4-1904237	“Beam Correspondence, remaining X and Y”, Sony, Ericsson
[8] [bookmark: _Ref16163533]R4-1906330	“Beam Correspondence, remaining X and Y”, Sony, Ericsson




