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[bookmark: _Ref462817227]Introduction
In [1], the proposed structure for active mode mobility signal design has been described. The signal structure has been described with the implicit assumption that the signal is allocated contiguously in minimum bandwidth required to accommodate the REs that carry the MRS symbols. 
For the purposes of robust MRS detection and quality measurements, the minimum contiguous allocation is one, but not the only possible, option. This paper will discuss alternative frequency allocation options for the MRS.
[bookmark: _Ref178064866]Discussions
[bookmark: _Toc462829875][bookmark: _Toc462908544][bookmark: _Toc462921563][bookmark: _Toc462923898][bookmark: _Toc462933070][bookmark: _Toc462935971][bookmark: _Toc462936261][bookmark: _Ref462918989]In LTE, the CRS covers the entire signal BW, although mobility measurements by the UE typically utilize the central 6 RBs only. 
In NR, the MRS transmission should be as BW efficient as possible. While full-BW transmission intuitively provides best robustness and measurement accuracy, both LTE experience and NR simulations suggest that, in many cases, narrow-band measurements performance is close to that of wide-band measurements. This is especially true when performance is evaluated at the system level. 
As an example, we present simulation results of 3GPP Case 1 (macro), 4 GHz deployment. We have compared median and 5-percentile throughput performance when MRS has been allocated over 5-100 RBs in the system bandwidth and used for candidate cell quality comparison. The figures indicate that there is only a minor effect of MRS BW on throughput. While some improvement is possible, the gains are small considering the considerable additional resource consumption of the wider-BW MRS.



[bookmark: _Toc465162231][bookmark: _Toc465950427]In many cases, a narrow-band MRS resource allocation is sufficient and wideband resource usage brings no additional benefits.
However, in some cases, e.g. for medium channel dispersion, wide-band MRS provides more robust mobility decisions.
[bookmark: _Toc465158698][bookmark: _Toc465162232][bookmark: _Toc465950428]In some scenarios, wide-band MRS configuration is preferable.
To avoid unnecessary resource expenditure for MRS, fixed wide-band allocation of MRS should be avoided. We therefore propose to support flexible MRS BW, where a set of possible configurations are specified by 3GPP. A UE in the active mode obtains MRS allocation configuration info via dedicated control signaling.
[bookmark: _Toc465162234][bookmark: _Toc465950429][bookmark: _Toc462933073][bookmark: _Toc462935974][bookmark: _Toc462936257][bookmark: _Toc465158702]RAN1 should specify a set of possible MRS frequency allocation options, ranging from full BW to 5% BW. 
[bookmark: _Toc465162235][bookmark: _Toc465950430]The NW selects the MRS frequency allocation configuration depending on deployment preferences from the set of options specified and configures UEs via dedicated control signaling.
Different frequency allocation configurations may differ in terms of the frequency span, raster spacing, number REs, etc. The UE may be receiving MRSs from multiple TRPs with different configurations. Nevertheless, the MRS measurement report should contain signal quality value that are comparable, i.e. appropriately normalized to per-RE (if each MRS RE is known to have uniform power) or per-beam (if total MRS is known to have uniform power). 
[bookmark: _Toc465162236][bookmark: _Toc465950431]RAN1 should specify MRS measurement procedures, to be applied based on the received MRS format, so that the results are inter-format comparable. 

[bookmark: _Toc461106288]Conclusion
In section 2 we made the following observations:
Observation 1	In many cases, a narrow-band MRS resource allocation is sufficient and wideband resource usage brings no additional benefits.
Observation 2	In some scenarios, wide-band MRS configuration is preferable.

Based on the discussion in section 2 we propose the following:
Proposal 1	RAN1 should specify a set of possible MRS frequency allocation options, ranging from full BW to 5% BW.
Proposal 2	The NW selects the MRS frequency allocation configuration depending on deployment preferences from the set of options specified and configures UEs via dedicated control signaling.
Proposal 3	RAN1 should specify MRS measurement procedures, to be applied based on the received MRS format, so that the results are inter-format comparable.
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