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Introduction
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]In the last a few meetings, some test methodologies are approved as permitted method for FR2, DFF, IFF, NFTF [1][2]. It is need to be clarified in some test case with TRP test. It will be a problem how to keep NR connection in mmW when beam is locked. This contribution is to discuss the problem about maintaining connection with beam lock situation. 
Back ground
Introducing beam lock function is agreed in the past meeting. In our understanding, beam is locked at the certain direction once beam peak is searched. TRP measurement needs to be done with beam locking in some test case (e.g. SEM, spurious, ACLR, etc.). UE needs to be rotated azimuth and elevation angle for measuring TRP as shown in Fig. 1 (it depends on TE implementation whether rotate 180 deg. or 360deg.).  Otherwise, measurement antenna needs to be movable if UE orientation is fixed. Basically, in NSA case, anchor LTE can be used for C-plane signals for connection. However, even though the NSA situation, some signalling such as power control may be done in NR C-plane.
In TRP measurement, beam direction is not stable because UE is rotated for measuring spherical characteristics.
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(a) UE condition in azimuth angle rotation with beam locking
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(b) UE condition in elevation angle rotation with beam locking
Fig. 1  UE behaviour in TRP Measurement 

Discussion
Our concern described in this contribution is how to keep connection in DFF and IFF. Figure 2-4 show the situation in which beam direction does not align with the BS signal beam in each permitted method.
Figure 2 shows the DFF situation. In our assumption, this set up has at least one link antenna which is omnidirectional antenna for sub 6. This link antenna cannot cover From FR1 to FR2. If it is need to keep connection in FR2, additional tracking link antenna for FR2 is required. For NSA case, it may not need to keep connection by using only U-plane signal in FR2. However, if only mmW signal is radiated such kind of SA case for only mmW (e.g. FWA use case?), it cannot be used (some C-plane signal shall be needed.). It seems to be a same situation for IFF method as shown in Fig. 3. 
 Observation 1:  Additional tracking link antenna for FR2 may be required for DFF, and IFF method if C-plane signal is transmitted in FR2.
Considerable solution is listed as below.
	Option 1:  Use C-plane signal with trucking antenna in FR2.
	Option 2:  Only use U-plane signal in FR2. (not sure if it can be )
In NFTR case, there are many antennas connected to gNB emulator as shown in Fig. 4. It seems to be able to keep connection in FR2 with switching the measurement antenna connected with C-plane even when UE is rotated. 
Observation 2: NFTF can avoid beam miss-aligned situation because of many measurement antennas.
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(a) Beam aligned condition                             (b) Beam miss-aligned condition
Fig. 2  DFF situation
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(a) Beam aligned condition                               (b) Beam miss-aligned condition
Fig. 3  IFF situation
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(a) Beam aligned condition                               (b) Beam miss-aligned condition

Fig. 4  NFTF situation


Conclusion
In this contribution, further clarification of UE beam lock function is discussed. We raised considerable situation in TRP measurement. It should be taken into account in the testability aspect and clearly defined in the 3GPP spec if needed.
Observation 1:  Additional tracking link antenna for FR2 may be required for DFF, and IFF method if C-plane signal is transmitted in FR2.
Considerable solution is listed as below.
	Option 1:  Use C-plane signal with trucking antenna in FR2.
	Option 2:  Only use U-plane signal in FR2. (not sure if it can be )
Observation 2: NFTF can avoid beam miss-aligned situation because of many measurement antennas.
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