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Introduction
[bookmark: _Hlk3808102]In RAN2#105 meeting, the L1/L2 related measurements were treated and as part of this work PRB utilization was also discussed. However, it was left as an FFS. 
FFS: PRB usage per-beam in UL and DL directions, by distinguishing PRB resources dedicated to a single UE and resources jointly used for serving several UEs via MU-MIMO???

[bookmark: _GoBack]In this contribution, we discuss the FFS and the benefits of using these beam level PRB utilization.  
[bookmark: _Ref178064866]Discussion
Enhanced resource status (PRB usage) information in NR
A 3GPP NR cell can be configured to transmit multiple Synchronization Signals and PBCH Blocks (SSB) for the purpose of cell search and synchronization. An SSB consists of a primary and secondary synchronization signals (PSS, SSS), each occupying 1 symbol and 127 subcarriers, and a PBCH signal spanning across 3 OFDM symbols and 240 subcarriers, but on one symbol leaving an unused part in the middle for SSS.
The possible time locations of SSBs, within a half-frame, are determined by sub-carrier spacing and the periodicity of the half-frames where SSBs are transmitted is configured by the network. During a half-frame, different SSBs may be transmitted in different spatial directions (i.e. using different spatial beams, spanning the coverage area of a cell). Within the frequency span of a carrier, multiple SSBs can be transmitted. The PCIs of SSBs transmitted in different frequency locations do not have to be unique, i.e. different SSBs in the frequency domain can have different PCIs. However, when an SSB is associated with an RMSI, the SSB corresponds to an individual cell, which has a unique NCGI (see subclause 8.2). Such an SSB is referred to as a Cell-Defining SSB (CD-SSB). A PCell is always associated to one and only one CD-SSB located on the synchronization raster.
In NR a user equipment (UE) can be configured to measure and report the strength of different SSB signals. Since SSB beams can be transmitted to cover different parts of the cell’s coverage area, and given that, from a UE point of view, measurement reports are based on detection of such SSBs, it is possible to divide the cell in SSB coverage areas and to determine parameters such as load, composite capacity, resource status information to such partition of the cell. 
With this approach, SSB measurement reports from a UE allow the network to assess which portion of the cell the UE is in proximity of and the resource status information for that partition of the NR cell. This provides a much finer granularity than in LTE where resource status information is available at a per cell level.
Figure 1 shows an example where defining resource status information per SSB beam can be beneficial for enhancing MLB NR. In this example, an NR serving cell is considered, where the cell is highly loaded at least in some local area defined, for instance, by the coverage area of different SSB beams. A target UE-1 in the loaded area may report measurements that a neighbour cell-A is detected with good radio conditions, possibly including beam measurements, and also reports another cell that is farther away e.g. cell-B. 
[image: ]
[bookmark: _Ref381424]Figure 1: Example of unbalanced load distribution between SSB within an NR cell that could allow MLB to the coverage area of SSB with low load. 
Assuming to use the LTE MLB solution as baseline for NR, the serving node can request resource status information to the target node which would indicate a high load in Cell-A, as at least the same number of UEs and same traffic as in the serving cell might be experienced. Since in LTE the resource status information is cell-specific, the loaded serving node may be led to believe that the target node is also overloaded. However, in the beam coverage area where the UE is moving, Cell-A has enough available capacity to accept the UE. 
Therefore, introducing in NR resource status information per SSB beam, as opposed to only cell-specific resource status information as in LTE, can be beneficial to enhance mobility load balance (MLB) in NR.
1. [bookmark: _Toc3827860]Introducing in NR resource status information per SSB beam, as opposed to only cell-specific resource status information as in LTE, can be beneficial to enhance mobility load balance (MLB) in NR.
[bookmark: _Hlk3827702]However, MLB is discussed as part of the prioritized SON function in RAN3 and based on the work split agreed in RAN plenary in December, RAN2 will focus on L1/L2 measurements and MDT measurements whereas RAN3 will focus on SO functions for NR.
1. [bookmark: _Toc3827861]Based on the work split agreed in RAN plenary in December, RAN2 will focus on L1/L2 measurements and MDT measurements whereas RAN3 will focus on SO functions for NR.
Therefore, we propose to wait for RAN3 to make progress of the SON functions and especially MLB and RAN2 can provide inputs based on the RAN3’s progress in the area. 
Proposal 1 RAN2 to wait for RAN3 to make progress on MLB enhancements for NR and RAN2 can provide inputs based on the RAN3’s progress in the area.
Conclusion
In section 2 we made the following observations:
Observation 1	Introducing in NR resource status information per SSB beam, as opposed to only cell-specific resource status information as in LTE, can be beneficial to enhance mobility load balance (MLB) in NR.
Observation 2	Based on the work split agreed in RAN plenary in December, RAN2 will focus on L1/L2 measurements and MDT measurements whereas RAN3 will focus on SO functions for NR.

Based on the discussion in section 2 we propose the following:
Proposal 1 RAN2 to wait for RAN3 to make progress on MLB enhancements for NR and RAN2 can provide inputs based on the RAN3’s progress in the area.
[bookmark: _In-sequence_SDU_delivery]References
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