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1 Introduction
In RAN4#91, there is discussion [1] on the RF requirement on IAB node based on common understanding below:

· Common understanding: 
· Re-use BS RF requirements for IAB access link is a starting point  

· Whether all the BS classes will be supported for IAB access link will be further discussed
In this paper, we present our view on the EIRP/EIS related RF requirement of IAB node.
2 Discussion
Background 
Beam management is described in [2]:
Beam management: a set of L1/L2 procedures to acquire and maintain a set of TRxP(s) and/or UE beams that can be used for DL and UL transmission/reception, which include at least following aspects:
-
Beam determination: for TRxP(s) or UE to select of its own Tx/Rx beam(s).
-
Beam measurement: for TRxP(s) or UE to measure characteristics of received beamformed signals

-
Beam reporting: for UE to report information of beamformed signal(s) based on beam measurement

-
Beam sweeping: operation of covering a spatial area, with beams transmitted and/or received during a time interval in a predetermined way.
The initial beam determination for the beam pair at network and UE is through the cell search and initial RACH process from UE, NR gNB broadcast different SS block in sequence within the different downlink beam periodically, by associating the SS block (within one of downlink beam) with corresponding random access occasion and preamble, the subsequent uplink random access transmission can be used by network to identify the downlink beam chosen by the UE.  In many cases, the beam pair for downlink will be also suitable for the uplink and this is refered to as downlink /uplink beam correspondence. As the beam management is not targeted to track fast and frequency selective channel, the requirement of beam correspondence is considered with slow movement or rotation of UE. As the beam correspondence is related two beams, one is from network side and one from the UE side, the discussion below is separated for UE and gNB.
UE beam related requirement

In [4], the different beam related requirement is introduced. They are the peak EIRP, EIRP spherical coverage, beam correspondence, EIS spherical coverage. The origination of the spherical coverage requirement for UE is that the mmWave radiation will be easily perturbed and distorted by the large display [7]. For example, the EIRP performance is different with different number of the modules integrated in the UE. This is related to the UE implementation and consensus of the such requirement in [4] is based on long discussion within the industry in RAN4 based on realistic design constraints and real performance.  
Obersavation#1: The spherical coverage requirement for UE is originated from the UE design which the placement of the number of the module and large display has big impact on the EIPR performance.
In [3], the WF on beam correspondence is concluded with the 3 requirements:
· Beam correspondence requirement for all UEs consists of three requirements as follows:

· Req1: Minimum peak EIRP requirement
· Req2: Spherical coverage requirement
· Req3: Beam correspondence tolerance requirement
The reason of the UE BC requirement is that there would be the network performance impact if the selection of the downlink beam is not optimal (i.e highest EIRP), the autonomous selection of the “best” beam could be based on RSRP measurement of the SS signal which itself would be biased depending on the received SNR. In practical network, the BC could be decided with the uplink beam sweeping, but this would cause network overhead and that is reason the UE capability bit is used for different UE implementation. The spherical coverage requirement (Req2) in UE is related to the perturbation or distortion of the mmWave antenna radiation by LCD or the gap in-between the antenna and UE housing [5]..
Obersavation#2: the UE BC tolerance requirement originated from the UE implementation  which cannot select best beam and must use the uplink beam sweeping.
When the capability bit is 0, which means UE fulfills the beam correspondence requirement with the uplink beam sweeping, and in such a case, the BC tolerance requirement (Req3) should be tested. It also stated in [3] and [4], that when capability bit is set to 1, UE fulfills the beam correspondence requirement without uplink beam sweeping, req3 is no need to be tested. This would mean that UE vendor can declare the BC requirement fulfillments.

Obersavation#3: The BC tolerance requirement is not tested if the capability bit is set to 1 and Req1 and Req2 for maximum output power are both fulfilled.
BS EIRP/EIS requirement

The declared EIRP accuracy in corresponding beam peak direction within the OTA peak directions set and OTA reference sensitivity (EISREFSENS) within the OTA REFSENS RoAoA. Compared to the UE, BS design can achieve much better beam directitvity and accuracy thanks to the fix panel design. The peak EIRP stability is needed at network level, as the BS should have ability to direct its beam to the declared range to provide good coverage and stable connection to the UE. 
There is no beam corresponding requirement in [6]. The BS scheduler will have flexibility to choose the beam depending on network interference. For example, with the beam quality report from UE, the BS could also not transmit the “best” beam because of the more interference coordination from multiple UE. 

Obersavation#4: EIRP/EIS characteristic related requirement on BS is different with UE, with the reason of the different focus on the use case and different implementation.
Obersavation#5: No Beam correspondence requirement at BS for OTA requirement for FR2.
IAB Beam related requirement discussion

The comparison between the UE and BS for the beam related requirement is summarized below:
Table 1: Beam related requirement for UE and BS for FR2.
	
	UE
	BS

	EIRP 
	PEAK EIRP
	EIRP accuracy in beam peak direction within the OTA peak directions set

	
	EIRP spherical coverage
	

	EIS 
	EIS spherical coverage
	OTA reference sensitivity for declared OTA REFSENS RoAoA 

	Beam selection 
	Beam correspondence
	Up to scheduler


From the discussion of the UE and BS EIRP/EIS related requirement, it can be concluded that the requirement is much driven by the use case of the each node. The UE provided by different vendor in the network will have different EIRP spherical coverage and CDF curve is suitable to characterize the EIRP performance. While the EIRP /EIS coverage and stability is more important at the network level at BS which in turn drives different design.
For IAB node, the design will be based on the BS node and it is a infrastructure node deployed in the operation network. The EIRP/EIS coverage is more important from this aspect as IAB node need to reach the IAB-parent with a stable link. For example, the IAB parent could be reached with a maximum distance so declaration or EIRP/EIS for range of directions would be suitable for the IAB from the network perspective.  From this perspective, we think the same EIRP/EIS requirement as BS should be reused by IAB node.
 Proposal#1: EIRP/EIS related requirement for IAB node should follow BS of Type 2-O for FR2.
3 Conclusions

In this contribution, we present our view on the beam correspondence related RF requirement of IAB node with below observation and proposal:
Obersavation#1: The spherical coverage requirement for UE is originated from the UE design which the placement of the number of the module and large display has big impact on the EIPR performance.
Obersavation#2:  the UE BC tolerance requirement originated from the UE implementation which cannot select best beam and must use the uplink beam sweeping.
Obersavation#3: The UE BC tolerance requirement is not tested if the capability bit is set to 1 and Req1 and Req2 for maximum output power are both fulfilled.
Obersavation#4: EIRP/EIS characteristic related requirement on BS is different with UE, with the reason of the different focus on the use case and different implementation.
Obersavation#5: No Beam correspondence requirement at BS for OTA requirement for FR2.
Proposal#1: EIRP/EIS related requirement for IAB node should follow BS of Type 2-O for FR2.
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