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1 Introduction
In RAN #87 meeting, new WI[1] on new FR2 FWA UE was approved, and it is agreed to have beam correspondence as one objective. 
This paper provides initial analysis on beam correspondence requirement for new FR2 FWA UE.
2 Discussion
2.1 Beam correspondence for new FWA UE
2.1.1 Framework
When we define beam correspondence for power class 3, multi-band relaxation and beam correspondence requirement are specified as a package. Although no EIRP tolerance is defined for bit 1 beam correspondence requirement, the UE will have the multi-band relaxation with Σ approach as defined in table 6.2.1.3-4 in TS 38.101-2. This is why we only have MBR requirement for power class 3.
Meanwhile, there was some discussion on MBR requirement in RAN5 and GCF on measurement procedure handling. LS from RAN5 triggers RAN4 discussion, and WF[2] was approved in the last RAN4 meeting, 2 new approaches are raised and seems this discussion would not only have impact on Rel-16 spec but also Rel-15 spec:
	· Open issue 1: Whether to keep the current format of multiband requirement in TS38.101-2 (summation of total relaxation)
· Option 1: Keep the current format and introduce additional maximum cap to the per-band relaxation.
· Option 2: Replace multiband relaxation framework to per-band relaxation.


Additionally, MBR requirement was also under discussion in WI n259. Besides introducing a complex table on MBR, people considers there is risk that too many multi-band combinations when more new bands introduced. There are also comments that whether we can just remove MBR requirement. However, although MBR requirement leads to some test procedure problem, we would like to highlight that it is the precondition for 0 tolerance beam correspondence for power class 3. 
Observation 1: multi-band relaxation and beam correspondence requirement are defined as a package for power class 3. 

Observation 2: For power class 3, there are continual discussions on multi-band relaxation requirement for its test procedure or enhancement possibility, with ignoring on beam correspondence requirement.
Actually, there do exist physical inaccuracy for UL and DL beam matching RAN4 already analysed in Rel-15:

· UL and DL phase shifter is not common

· different matching network in front end for UL and DL
· Random phase error introduced between each 2 elements when UE selects a UL corresponding beam by DL measurement

In[3], we provide power link budge for both UL and DL, 16 antenna elements is assumed. With different antenna elements assumption, the accuracy for beam correspondence would not be the same as power class3. For the new FR2 FWA UE, we propose the same framework as for PC3.
Proposal 1: For new FR2 FWA UE, RAN4 agrees to define the beam correspondence requirement with the same framework as for power class 3, it should include 2 parts:

· Multi-band relaxation requirement

· Beam correspondence requirement for bit 0 and bit 1 UE respectively
2.1.2 Initial consideration on BC requirement for new FWA UE

2.1.2.1 Multi-band relaxation
For multi-band relaxation requirement, we prefer option 2 mentioned in WF[2] that: specify multiband relaxation framework with per-band relaxation. Since this WI is only related to n257 and n258, only 1 multi-band combination (n257+n258) need to be considered. 

Proposal 2: For new FR2 FWA UE, specify multiband relaxation framework with per-band relaxation approach.
Assuming 16 antenna elements for the new FWA UE, the beam width is finer for both DL and UL beam compared with PC3, it means that tiny inaccuracy on DL Beam measurement and corresponding beam selecting will lead to larger difference between best beam and corresponding beam. Meanwhile, larger scale antenna array will deteriorate the wide band antenna performance even worse. Hence, larger value for multiband relaxation would be needed for the new FWA UE.
For n257+n258 combination, we propose to define 1dB per band for multi-band relaxation for the new FWA UE.
Proposal 3: For new FR2 FWA UE, specify the multi-band relaxation requirement for each band as below：
	Band
	MBp(dB)
	MBs(dB)

	n257
	1
	1

	n258
	1
	1


And it is the precondition to define beam correspondence requirement.
2.1.2.2 Beam correspondence requirement
For beam correspondence requirement, the same framework as PC3 can be reused, But the specific value shall be evaluated specifically for new FWA UE. In WF approved in RAN#82[4], UE feature 2-20 is agreed to mandatory support beam correspondence, where bit 1 means UE fulfills beam correspondence requirement without the uplink beam sweeping and UE fulfills beam correspondence requirement with the uplink beam sweeping for bit 0. Since it is UE feature in RAN1, in our understanding, this agreement is adaptable for all FR2 power classes UE.
Observation 3: The agreement on UE feature 2-20 is valid for all FR2 power classes. Beam correspondent is mandatory with the capability signaling definition for new FWA UE:
· UE fulfills beam correspondence requirement without the uplink beam sweeping shall set the bit to 1

· UE fulfills beam correspondence requirement with the uplink beam sweeping shall set the bit to 0.
Reuse the same framework on beam correspondence as for PC3, we define the BC requirement for bit 1 UE and bit 0 UE respectively.
Proposal 4: For bit 1 UE, it shall meet min peak EIRP requirement and spherical coverage requirement without uplink beam sweeping.

For bit 0 UE, it shall meet min peak EIRP requirement and spherical coverage requirement with uplink beam sweeping, and shall meet beam correspondence tolerance requirement.
For the new FWA UE, we need to evaluate the beam correspondence tolerance requirement specifically. The simulation assumption is proposed in below table, all phase error and amplitude error are assumed on each element as random distribution:
Table 1. Simulation assumption for EIRP tolerance

	UE RF parameter
	unit
	Value

	Frequency band
	
	n257/n258

	Measurement grid
	degree
	7.5o or 15o

	# of element antennas
	
	16 elements with 1 panel

	Polarization 
	
	Dual polarization

	Phase error per antenna element(δpk) 

Amplitude error per antenna element(δak)
	Degree/dB
	δpk  ~ N(0, σ2)with σ=[0~22o]
δak  ~ N(0, σ2)with σ=[0~2]dB

	Error in RSRP estimation(Dk)
	dB
	Dk   ~ N(0, 22)


Proposal 5: For new FR2 FWA UE, [X] percentage of delta EIRP CDF is no more than [Y]dB, the simulation assumption is in table1.
3 Conclusion

In this contribution we discussed on the open issues on new FWA UE RF requrement, according to the analysis, we have the following proposals:
Observation 1: multi-band relaxation and beam correspondence requirement are defined as a package for power class 3. 

Observation 2: For power class 3, there are continual discussions on multi-band relaxation requirement for its test procedure or enhancement possibility, with ignoring on beam correspondence requirement.
Proposal 1: For new FR2 FWA UE, RAN4 agrees to define the beam correspondence requirement with the same framework as for power class 3, it should include 2 parts:

· Multi-band relaxation requirement

· Beam correspondence requirement for bit 0 and bit 1 UE respectively
Proposal 2: For new FR2 FWA UE, specify multiband relaxation framework with per-band relaxation approach.
Proposal 3: For new FR2 FWA UE, specify the multi-band relaxation requirement for each band as below：
	Band
	MBp(dB)
	MBs(dB)

	n257
	1
	1

	n258
	1
	1


And it is the precondition to define beam correspondence requirement.
Observation 3: The agreement on UE feature 2-20 is valid for all FR2 power classes. Beam correspondent is mandatory with the capability signaling definition for new FWA UE:

· UE fulfills beam correspondence requirement without the uplink beam sweeping shall set the bit to 1

· UE fulfills beam correspondence requirement with the uplink beam sweeping shall set the bit to 0.
Proposal 4: For bit 1 UE, it shall meet min peak EIRP requirement and spherical coverage requirement without uplink beam sweeping.

For bit 0 UE, it shall meet min peak EIRP requirement and spherical coverage requirement with uplink beam sweeping, and shall meet beam correspondence tolerance requirement.

Proposal 5: For new FR2 FWA UE, [X] percentage of delta EIRP CDF is no more than [Y]dB, the simulation assumption is in table1.
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