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Introduction
In RAN1#89, the following was agreed for DL beam management:
	Agreements:
· Support spatial QCL assumption between antenna port(s) within a CSI-RS resource(s) and antenna port of an SS Block (or SS block time index) of a cell 
· The other QCL parameters not precluded 
· FFS: indication either explicit or implicit or  configurable or a default
· Note: default assumption may be no QCL
· Cell-specifically configured CSI-RS is not supported for beam management


In the last RAN1 meeting, the use of SS block for beam management was discussed with a conclusion:
	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 discuss the use of SS block for beam management stated above.
Discussion
The agreement in RAN1#89 stated above enables to assume some QCL parameters between antenna port(s) within a CSI-RS resource(s) and antenna port of an SS Block of a cell. A possible DL beam management procedure using these QCL assumptions can be hierarchical and expressed as illustrated in Fig. 1. At the 1st stage, due to the limited number of SS blocks in a SS burst set (e.g., 64 at most for frequency range from 6 GHz to 52.6 GHz), a particular wide beam may be applied to each SS block. From the UE reporting of measurements on its preferred SS block(s), the gNB can find a coarse direction to each UE, and at the 2nd stage, transmit a set of UE-specifically configured CSI-RS ports which may each have a narrow beam applied, but which has a similar direction to that applied to the SS block, in a given corresponding CSI-RS resource. This kind of hierarchical approach can reduce the CSI-RS overhead and interference for DL beam management since the gNB only transmits CSI-RS in the direction of an active UE. At least for the case of a small number of UE’s per cell, this enables a reduction of resources required for CSI-RS compared with CSI-RS covering the whole cell. Note that this hierarchical approach is useful when the SS block measurements can be reported frequently enough.
Observation 1: Using measurements on SS blocks in addition to CSI-RS for beam management can reduce the CSI-RS overhead and interference, provided the SS block measurements can be reported frequently enough.
[image: ]
Fig. 1  An example of DL beam management procedure using SS block

Then, the discussion point is whether L3-RSRP reporting of SS block measurements is enough to operate the DL beam management described above. We consider this aspect in relation to tracking UE movement among densely spaced TRPs. We assume that UEs will periodically report L3-RSRP of SS block measurement for mobility purpose. However, as a baseline the shortest reporting periodicity is 120 [ms] in LTE [1] and the contribution of instant channel state is suppressed by L3 filtering. Assuming a UE moves perpendicularly to the beam applied to a SS block (i.e. worst case), the angular difference within a worst case reporting periodicity of 480 [ms] for a various UE velocity and 2D distance between TRP and UE is shown in Fig. 2. Here, TRP height is set to 10 [m] and it is assumed to apply DFT beam with (N1, O1) = (8, 2) shown in Fig. 3 to SS blocks as an example. It is seen from Fig. 3 that UE may move to the direction where another beam has high RSRP when the angular difference within a reporting periodicity is larger than 3 to 4 [deg]. Fig. 2 shows that the angular difference is larger than 4 [deg] when the 2D distance between TRP and UE is less than or equal to 50 [m] with the UE velocity of 30 [km/h]. This is a common case e.g in Dense urban scenario [2]. Therefore, based on LTE, the periodicity of L3-RSRP reporting of SS block measurement may not be short enough to track UE movement for beam management purposes. Although faster L3 reporting than LTE is likely to be possible in NR this will still be insufficient.
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	Fig. 2  Angular difference vs UE velocity	Fig. 3  DFT beam pattern with (N1, O1) = (8, 2)

Another use case of DL beam management procedure using SS block is a multi-TRP scenario. In this scenario, each TRP may transmit individual SS blocks so that the RSRP reporting of SS block measurement can help gNB to know each UE’s coarse location. This information makes it easy to apply CoMP-like operation (e.g. DPS) among TRPs. However, when the UE velocity is 30 [km/h], UE moves 4 [m] within a reporting periodicity of 480 [ms]. Assuming the radius of each TRP’s coverage area is several tens of meters, a UE may move to the area where another TRP has significantly higher RSRP within the reporting periodicity. Therefore, the periodicity of L3-RSRP reporting of SS block measurements may not short enough to track UE movement in this scenario as well. 
Observation 2: Periodicity of L3-RSRP reporting of SS block measurement may not short enough to track UE movement between dense TRPs.

[image: ]
Fig. 4  An example of DL beam management procedure using SS block in multi-TRP scenario

Based on the discussion and observation, the following proposal can be made:
Proposal: Support L1-RSRP reporting of measurements on SS blocks for beam management.

Conclusions
This contribution discussed on SS block for DL beam management. Based on the discussion, the observations and proposal are summarized as follows:
Observation 1: Using measurements on SS blocks in addition to CSI-RS for beam management can reduce the CSI-RS overhead and interference, provided the SS block measurements can be reported frequently enough.
Observation 2: Periodicity of L3-RSRP reporting of SS block measurement may not short enough to track UE movement between dense TRPs.
Proposal: Support L1-RSRP reporting of measurements on SS blocks for beam management.
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