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1.	Introduction
During RAN4#97-e initial text proposals were added to the technical report TR 38.808 which included RAN4 aspects. In this paper we include text proposal for the technical report that captures the evaluation numerology discussions as well as proposes channel bandwidths for the agreed numerologies.
The RAN4 aspects should encompass all technical aspects within the conclusion of this section, to that point the following heading has been adopted in this TP to reflect that.  A separate section has been created in order to capture RAN4 perspective for numerology and channel bandwidth considerations.
In this contribution, the focus is on numerology and minimum and maximum channel bandwidths for agreed numerologies.
2.	Discussion
The RAN4 aspects should encompass all technical aspects within the conclusion of this section, to that point the following heading has been adopted in this TP to reflect that.  A separate section has been created in order to capture RAN4 perspective for numerology and channel bandwidth considerations.
Subclause 4.2.7: Technical background for numerology evaluation and channel bandwidth proposal is added.
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Numerology and sub-carrier spacing applicability depends upon realistic up-to-date models of phase noise, PTRS design and ICI compensation approaches. The accuracy of the CPE and ICI compensation depends upon PTRS configurations as a balance between overhead of RSs with sufficient samples for accurate CPE and ICI compensation needed to guarantee overall signal performance.
During the study item phase, it has been observed that the existing Rel-15 NR distributed PT-RS structure would be sufficient for the 52.6-71 GHz frequency range.  This is mainly because the Rel-15 PT-RS structure is robust against frequency selective channels, as the reference signal is distributed over the entire scheduled BW.  It has also been concluded that effective mitigation of ICI caused by phase noise for OFDM can be performed using the existing Rel-15 NR distributed PT-RS structure.
In Figure 4.2.7-1, the link performance results compare numerology impact of CPE/ICI compensation using release 15 PT-RS with the following, the MCS22 link performance of the following bandwidths using the evaluation assumptions listed in Annex A:
· 400 MHz
· 64 RBs @ 480 kHz SCS
· 32 RBs @ 960 kHz SCS
· 1.6 GHz
· 256 RBs @ 480 kHz SCS
· 128 RBs @ 960 kHz SCS
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[bookmark: _Ref53086176]Figure 4.7.2-1:  BLER for 480 kHz and 960 SCSs in TDL-A 10 ns channel with Rel-15 PT-RS structure for 400 MHz (left) and 1.6 GHz (right) bandwidth for the PN model set 1.
Based on study results the performance with SCS of 480 kHz with simple ICI compensation is on par or better than the performance with 960 kHz with CPE compensation only.  The link performance results illustrate that there is no need benefit to utilizing 960 kHz for the concern of phase noise impairment mitigation.

4.2.7.1	Minimum and Maximum channel bandwidths
Considering the agreed numerologies, the following minimum and maximum bandwidths as described in Table 4.2.7.1-1 should be considered. 
	Subcarrier spacing [kHz]
	Minimum bandwidth [MHz] for licensed/unlicensed
	Maximum bandwidth [MHz] for licensed/unlicensed
	Note

	120
	100 / 100
	400 / 100
	For FR2, channel bandwidth of 50 MHz due to non-contiguous allocation of 50 MHz blocks is also supported. For NR in 52.6-71 GHz such restriction does not exist and thus due to size of the spectrum, there is no need to support 50 MHz channel bandwidth.

	480
	200 / 200
	1600 / 1600
	The minimum channel bandwidth is aligned with 120 kHz SCS case while the maximum achievable bandwidth assumes FFT size of 4K.

	960
	400 /2160
	2000 / 2160
	For unlicensed operation, the proposed channel bandwidth would match IEEE technology.



Other channel bandwidths between minimum channel bandwidth and maximum channel bandwidth are not precluded for the licensed operation and should be further investigated during WI phase.
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4.2.78	RAN4 conclusions on numerologies and channel bandwidths
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