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Introduction
In the last RAN1 meeting, the use of SS block for P-1 beam management was discussed with a conclusion to further study it:
Conclusion:
· No consensus at this meeting  to support L1-RSRP reporting of measurements on SS block for beam management procedures in Rel-15

In this contribution, we present our views on this matter.
SS block based beam management
Based on the existing agreements, it is already possible to use SS-block for P-1 beam management. This is evident from the fact that through random access procedure, Tx-Rx beam alignment is essentially achieved through a PRACH resource determination procedure which inherently depends on the beam used for the SS block detected by the UE. Through the PRACH received by the gNB, the gNB can determine the Tx beam for subsequent DL control and data transmission to the UE. For UE with Rx beamforming capability, the UE would use the same Rx beam it receives SS block to receive the DL transmissions, until it is configured otherwise by the gNB. 
Observation 1: Through the NR random access procedure, SS-block is already supported as the default physical signal utilized for P-1 beam management (Tx-Rx beam alignment). 
The focus on discussion should be on whether L1-RSRP reporting should be supported for SS block for facilitating beam switching. In particular, there are two questions of interest:
1) Can the only other available physical signal for beam management, namely UE-specifically configured CSI-RS, fulfil the P-1 beam management need?
2) Can SS-block based L3-RSRP reporting fulfil the P-1 beam management need?
For the first question, we first note that in order for the network to obtain CSI-RS based L1-RSRP reports from the UE, the CSI-RS resources would first need to be configured to the UE whenever the UE transitions from idle mode to RRC connected mode. Configuration of CSI-RS resources for beam management can incur significant system resource overhead which isn’t always necessary particularly if the Tx beams used for the CSI-RS resources are actually no different or similar to those used for SS blocks. In addition, the set of CSI-RS resources for measurement needs to be reconfigured by the network to maintain beam tracking as the UE moves about. Therefore, although CSI-RS can definitely support P-1 beam management, it also requires relatively high maintenance by the network. 
On the other hand, as a part of the RRM procedure, the UE is already frequently measuring the detected SS blocks and searching for new SS blocks. New SS block should be detected by the UE in RRM procedure without explicit RRC configurations, thus frequent RRC reconfiguration by the network can be avoided. The measurement results can be easily tapped for L1/L2 beam management purpose by reporting the L1-RSRP results. Thus, a major advantage of utilizing SS-block is that it enables a very streamlined procedure for maintaining Tx-Rx beam alignment. Cell-specifically configured CSI-RS would provide the same advantage as the SS-block (and more), but in light of the agreement that the cell-specifically configured CSI-RS is not supported for beam management, the SS-block is the next best option.
Observation 2: Compared to the UE-specifically configured CSI-RS, SS-block based beam management enables a streamlined procedure for maintaining Tx-Rx beam alignment.
For the second question, L3-RSRP reporting is currently supported for SS block. In principle, based on the UE’s L3-RSRP report, it is possible for the network to determine the Tx beam qualities observed by the UE. However, utilizing the L3 procedure to maintain beam pair links have several serious drawbacks. 
First, the purpose of L3 measurement report is to reflect the long term link quality, as the RRC layer is not designed to respond to short term fluctuation of the signal quality. Hence, the UE typically performs sufficiently long time-domain averaging for L3-RSRP to filter out any short-term fading. On the other hand, for L1/L2 beam management procedure, the measurement report should actually capture short term signal quality fluctuation caused by signal blockage. This allows the network to switch beam quickly whenever a signal blockage occur to a current beam. Our companion tdoc [1] shows that sufficient RSRP measurement accuracy can be achieved with respect to the Rel-8 LTE requirement with only the measurement samples from a single SS-block. 
Second, retrofitting the L3 procedure to facilitate beam management operating at shorter time scale would be problematic. For instance, the L3-RSRP reporting has larger UL resource overhead since it is a RRC message on NR-PUSCH, instead of L1 UCI on NR-PUCCH/PUSCH. UL grant is required every time a report needs to be sent, which also increases DL control overhead. 
Observation 3: Compared to SS-block based L3 RSRP reporting procedure, SS-block based L1 RSRP reporting procedure is better equipped to enable the network to adapt to the short term signal fluctuation of signal strength due to dynamic signal blockage. The overall DL/UL resource overhead required to operate L1-RSRP reporting procedure would also be smaller (more efficient).
Based on the above observations, we have the following proposal: 
Proposal: L1-RSRP measurement and reporting based on SS-block is supported for NR.
Conclusions
In this contribution, we presented our views on the need for SS-block based beam management with the following observations and proposal.
Observation 1: Through the NR random access procedure, SS-block is already supported as the default physical signal utilized for P-1 beam management (Tx-Rx beam alignment). 
Observation 2: Compared to the UE-specifically configured CSI-RS, SS-block based beam management enables a streamlined procedure for maintaining Tx-Rx beam alignment.
Observation 3: Compared to SS-block based L3 RSRP reporting procedure, SS-block based L1 RSRP reporting procedure is better equipped to enable the network to adapt to the short term signal fluctuation of signal strength due to dynamic signal blockage. The overall DL/UL resource overhead required to operate L1-RSRP reporting procedure would also be smaller (more efficient).
Proposal: L1-RSRP measurement and reporting based on SS-block is supported for NR.
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