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Introduction
During RAN #82, it was agreed in the way forward (WF) [1] that RAN4 should specify the test procedure for beam correspondence and, in view of the measurement requirements, should revise the test procedures used for determining both minimum peak EIRP and spherical coverage. In such procedures, the UE may utilize uplink beam sweeping.
In RAN4 #90, several EIRP test procedures using uplink beam sweeping were presented from which a network assisted uplink beam sweeping option [2] was agreed. As noted in the WF [3], this method forms the baseline for conformance testing and was endorsed in the change request [4] to 3GPP TR 38.810. RAN4 #90 also agreed in the WF [3] that in order to reduce test time, the SRS resource set used for uplink beam sweeping should be limited:
· Upper limitation of SRS-Resource
· To reduce the test time, the upper number of SRS-Resource (M) is [4] or [8] or [16] from TE.

In this contribution, we comment on the baseline test procedure for EIRP2 and we discuss the upper limit of the SRS resource set.
Discussion
This section discusses: a) the baseline EIRP2 measurement procedure agreed in the WF [3]; b) the number of beams that comprise the uplink beam sweeping set and; c) the size of the SRS resource set.
It should be noted that while EIRP1 relates to the corresponding beam (that selected autonomously by the UE), EIRP2 relates to the best beam and thus refers to the uplink beam with the highest power in the direction of the link established with the SS. In the following discussion, the best beam is determined by the SS.
A flowchart of the network assisted uplink beam sweeping procedure [2] [4] is presented in Figure 1 to which the following steps are referenced:
1. The UE is arranged in the test position.
2. For each point on the measurement grid, a link between the UE and the system simulator (SS) is established through the measurement antenna with PolLink=.
3. The UE performs an uplink beam sweep with a set of configured reference signals (SRS) based on downlink reference signals.
4. The SS uses its own measurement capabilities to determine the power of all uplink sweeping beams. The identity of the best beam is returned to the UE.
5. The UE configures the best beam and enables beam lock.
6. The total component EIRP for both polarizations is determined using EIRP test equipment (TE), for example a spectrum analyser or a power meter.
7. [Loop A] The UE unlocks the beam. The SS switches to the measurement antenna with PolLink= Steps 3-6 are repeated once before moving to step 8.
8. [Loop B] Move to the next measurement point in the grid. Repeat steps 2 through 7 until all measurement points comprising the grid have been assessed.
Although the network assisted uplink beam sweeping procedure offers relatively short measurement times and reasonably good emulation of network performance, it relies on the ability of the SS to accurately assess the uplink beams. It should be noted that alternative methods offering higher accuracy at the expense of increased measurement time were proposed in [5] but were ultimately rejected.


[bookmark: _Ref4438242]Figure 1: Network-assisted uplink beam sweeping used in the measurement of EIRP2
[bookmark: _GoBack]With reference to step three (3) shown above, it is presently unclear whether the set of configured reference signals—those that define the uplink beam sweeps—is the same for each of the test points in the grid, or if a different set of beams is used for each test point in the grid.
[bookmark: Observation_1]Observation 1: It is unclear whether the same set or a different set of beams is used for the uplink beam sweep at each test point.
[bookmark: Proposal_1]Proposal 1: RAN4 should clarify if the set of configured reference signals—those that define the uplink beam sweeps—is the same or different for each test point in the grid.
In order to reliably determine EIRP2, it is necessary that the best beam forms part of the set of swept beams. As knowledge of the UE’s beam configuration capabilities (e.g. direction of main lobe, half power beam width) cannot be assumed at either the SS or the TE, the UE would have to sweep through all available beams in order that the best beam is not missed. 
On the other hand, if the SS or TE were to have complete or partial knowledge of the UE’s beam configuration capabilities, then the number of beams in the sweep set could be reduced. This would have the benefit of reducing measurement time in direct proportion to the size of the condensed set of SRS resources.
[bookmark: Observation_2]Observation 2: Without knowledge of the UE’s possible beam configurations (e.g. direction of the main lobe, its half power beam width, etc.), each and every available beam has to be swept in order for the SS not to miss the best beam.
[bookmark: Observation_3]Observation 3: Equipping the SS or the TE with either complete or partial knowledge of the UE’s possible beam configurations will reduce test time in direct proportion to the size of the condensed set of SRS resources.
In the RAN4 #90 WF [3] it is stated that in order to reduce test time, the SRS-Resource (M) shall have an upper limit. Currently, values between four and sixteen are being discussed. 
[bookmark: Observation_4]Observation 4: RAN4 has identified the benefit of limiting the SRS-Resource (M).
In view of the foregoing discussion, we propose that M shall be chosen in accordance to the antenna array dimensions (e.g. 4-by-n or 8-by-n) and in such a way that spherical coverage can be achieved using the resulting uplink beam sweep set. By way of example. the half power beam width (HPBW) of a 4-by-n and an 8-by-n array is approximately 26° and 13°, which would result in a beam set of about 64 and 256 beams, respectively. Without an adequately sized set of SRS-Resources, it cannot be ensured that the “best beam” is part of the resulting uplink sweep set.
[bookmark: Proposal_2]Proposal 2: RAN4 shall choose the size of the SRS resource set (M) in accordance with the antenna array dimensions.
Conclusion
In this contribution, we have commented on the baseline test procedure for EIRP2 and discussed the upper limit of the SRS resource set. In doing so we have identified the following:
Observation 1: It is unclear whether the same set or a different set of beams is used for the uplink beam sweep at each test point.
Observation 2: Without knowledge of the UE’s possible beam configurations (e.g. direction of the main lobe, its half power beam width, etc.), each and every available beam has to be swept in order for the SS not to miss the best beam.
Observation 3: Equipping the SS or the TE with either complete or partial knowledge of the UE’s possible beam configurations will reduce test time in direct proportion to the size of the condensed set of SRS resources.
Observation 4: RAN4 has identified the benefit of limiting the SRS-Resource (M).
In view of the above observations, we wish to propose the following:
Proposal 1: RAN4 should clarify if the set of configured reference signals—those that define the uplink beam sweeps—is the same or different for each test point in the grid.
Proposal 2: RAN4 shall choose the size of the SRS resource set (M) in accordance with the antenna array dimensions.
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