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1 Introduction 
In RAN1 NR AH#2 meeting, the following conclusion is made regarding whether to use the SS block for beam management [1]:
	Conclusion:

· No consensus at this meeting  to support L1-RSRP reporting of measurements on SS block for beam management procedures in Rel-15

Company/University/Organization is free to contribute to this topic in the future meeting


In this contribution, we would like to provide our views on the use of SS block for beam management.
2 Discussions
According to existing agreements, SS block is used to support L3 IDLE and CONNECTED mode mobility. Before a UE enters CONNECTED mode, the UE will first measure RSRP on different SS blocks and select a preferred SS block. Then a coarse beam pair link is established by performing random access on resources associated with the selected SS block. At this point, gNB learns the best SS block detected by UE. Initial PDCCH and PDSCH transmission can be based on Tx beams associated with the SS block. Further refinement on the coarse beam pair link can be done by using UE-specifically configured CSI-RS. 

Through the above procedure, P-1 Tx-Rx beam alignment is achieved by using SS block. The main question would be whether to support SS block L1-RSRP reporting. From our perspective, the main motivation to support L1-RSRP reporting for SS block is to aid beam management procedure when there is a need to identify new beams due to blocking/UE mobility/UE rotation. For example, if only CSI-RS is used for beam management, the network would have to configure CSI-RS to sweep the entire coverage area of TRP. In contrast, report of SS block measurement can be used to acquire the coarse beam pair link. Aperiodic CSI-RS with a smaller coverage area can then be configured for further refinement. Thus the burden of configuring cell-wide CSI-RS is reduced. 
Since SS block is an ‘‘always-on’’ signal and measurement on SS block for L3 mobility is anyway needed, SS block L1-RSRP is always available and requires little or no additional signaling overhead. Although L3-RSRP reporting of SS block is already supported, it is not suitable for the need of the above purpose due to the following reasons:
· L3 report is used to reflect long-term link quality. In addition, during the measurement of the L3 report, the UE may change its Rx beam. Thus it is not suitable for relatively more dynamic L1 beam management.
· In contrast to L1 reporting, L3 reporting may carry additional headers, while the actual measurement report is relatively small. Thus it’s not an efficient operation.
To understand the effectiveness of using SS block for beam management, we perform simulations to compare the resulting CSI-RS RSRP of the following two configurations:

· Config. 1 - CSI-RS only: All Tx beams of TRP can be used to form CSI-RS beams.

· Config. 2 - CSI-RS + SS block: Only the component beams of the best SS block, which is selected during initial access by UE, can be used to form CSI-RS beams.

In the simulation, there are 57 cells and each cell has 3 SS block beams to cover the entire coverage area of TRP. The SS block is transmitted by using a composite beam consisted of 4 component beams for wider coverage. A component beam is a narrower beam generated by analog beamforming of a single TXRU. The UE will choose the serving cell and the corresponding Rx beam by measuring SS block RSRP. Then the Tx beam will be determined by measuring CSI-RS RSRP. As mentioned above, the CSI-RS beam can be formed by two configurations. For Config. 1 - CSI-RS only, all Tx beams of TRP can be used to form CSI-RS beam regardless of the SS block chosen by UE. Thus cell-wide beam sweeping is required in this configuration. For Config. 2 - CSI-RS + SS block, only the component beams of the selected SS block are used to form the CSI-RS beam. Therefore cell-wide beam sweeping is not performed in this configuration. Other detailed simulation parameters can be found in Table 1 in the appendix.
From Figure 1, we can observe that the CDF curves of CSI-RS RSRP are very similar for Config. 1 and Config. 2, while Config. 1 has slightly better performance. From this observation, we can see that by restricting the Tx beam within the best SS block, it’s possible the selected Tx beam is not optimal. Regarding this aspect, we can observe Figure 2 to see the RSRP difference between Config. 1 and Config. 2. Figure 2 shows that up to 88% of the time, the Tx beams selected by Config. 1 and Config. 2 are the same. There is no RSRP difference between these two configurations. We could expect that the percentage can be further improved by increasing the number of SS block beams. From the observations, we can see using SS block to aid beam management is indeed beneficial. The operation efficiency of beam management can be enhanced by introducing L1-RSRP for SS block. Thus we would like to propose to support L1-RSRP reporting of measurement on SS block for beam management procedures.

Proposal: Support L1-RSRP reporting of measurement on SS block for beam management procedures.


[image: image1]
Figure 1 CSI-RS RSRP comparison
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Figure 2 RSRP difference comparisons (RSRPconfig.1 – RSRPconfig.2)

3 Conclusion

In this contribution, we have discussed the usage of SS block for beam management and we have the following and proposal.
Proposal: Support L1-RSRP reporting of measurement on SS block for beam management procedures.
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Appendix

Table 1 Simulation parameters

	Attributes
	Values or assumptions

	Carrier Frequency
	30 GHz

	Mode
	DL only

	Bandwidth
	40MHz

	Subcarrier Spacing
	60kHz

	Channel Model
	UMa in TR 38.900

	TXRU mapping to antenna elements
	One TXRU per panel per polarization

	TXRU mapping weights
	2D TXRU virtualization weights for each panel is the Kronecker product between vertical and horizontal weight vectors taken from DFT, i.e., 2D sub-array partition model defined in TR36.897.

	Criteria for beam selection for serving TRP
	Select the best beam pair among the limited set of DFT beams, based on the criteria of maximizing receive power after beamforming.  

	ISD
	500m

	BS Tx power
	43dBm

	BS Antenna Configuration
	(M,N,P,Mg,Ng) = (4,8,2,2,2)
(dH,dV) = (0.5, 0.5)λ 
(dg,H,dg,V) = (4.0, 2.0)λ

	UE Antenna Configuration
	(M, N, P, Mg, Ng) = (2, 4, 2, 1, 2); (dV,dH) = (0.5, 0.5)λ. (dg,V,dg,H) = (0, 0)λ. Θmg,ng=90; Ω0,1=Ω0,0+180;
The polarization angles are 0 and 90

	UE array orientation
	ΩUT,a  uniformly distributed on [0,360] degree, ΩUT,b = 0 degree, ΩUT,g = 0 degree

	BS antenna height
	25m

	UE antenna height
	Same as 3D-UMa in TR36.873

	UE antenna gain
	5dBi

	Noise figure for BS
	7dB

	UE receiver noise figure
	10dB

	UE distribution
	20% Outdoor: 30km/h,
80% Indoor: 3km/h
10 users per TRP 

	TRP beam direction
	Azimuth angle [-5*pi/16 -3*pi/16 -pi/16 pi/16 3*pi/16 5*pi/16]
Zenith angle  [5*pi/8 7*pi/8]

	UE beam direction
	Azimuth angle [-3*pi/8 -pi/8 pi/8 3*pi/8] 

Zenith angle [pi/4 3*pi/4]
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