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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
OCNG patterns are used in LTE in RRM test cases to generate interference in the cells by scheduling virtual UEs. The OCNG loads the cells in controlled manner and thus make the RRM test cases more realistic in terms of interference situation.
A mechanism similar to LTE OCNG is needed also in NR. In the last meeting there was extension discussion but no agreement was reached [1]. In this paper we further analyse the OCNG mechanism that can be used in NR cells during the RRM tests.  
2.  OCNG Patterns for FR1 and FR2 
It is important to develop OCNG patterns which are general enough to be used in variety of RRM test cases. In NR the allocation of RMC and also location of SSB are much more flexible compared to corresponding channels and signals in LTE. Therefore the PDCCH/PDSCH transmission in OCNG pattern needs to be adapted to ensure that regardless of the location of the SSB and RMCs, the unused resource elements in the cell are filled in with the OCNG (i.e. with random data to the virtual UEs). 

In [1], we have proposed OCNG patterns which define also the SSB configuration. However there is preference to keep OCNG and SSB configurations independent from each other. However depending on the actual SSB configuration used in the RRM test the transmissions in OCNG pattern should be adaptive enough to ensure that all unused resources are filled in with OCNG.  It has been agreed to specific generic OCNG pattern for RF testing [2-3]. We therefore propose to introduce similar patterns for both FR1 and FR2 for the RRM test cases. However the SSB configurations need to be specified for each combination of cell BW and SSB SCS as discussed in the next section. Examples of patterns for FDD and TDD are shown in table 1 and table 2 respectively. 

Table 1: OP.1 FDD: Generic OCNG FDD pattern for all unused REs
	OCNG Parameters
	Control Region
	Data Region

	Resource allocation
	Unused REs (Note 1)
	Unused REs (Note 2)

	Channel
	PDCCH
	PDSCH

	Contents
	Virtual UE IDs
	Uncorrelated pseudo random QPSK modulated data with one RB per virtual UE

	Antenna transmission scheme
	Same as used in PDCCH RMC 
	Same as used in PDSCH RMC 

	Subcarrier spacing
	Same as used in PDCCH RMC 
	Same as used in PDSCH RMC 

	Aggregation level
	Same as used in PDCCH RMC
	N/A

	Code rate
	Same as used in PDCCH RMC
	Same as used in PDSCH RMC 

	Transmit Power
	Same as used in PDCCH RMC 
	Same as used in PDSCH RMC 

	CP length
	Same as used in PDCCH RMC 
	Same as used in PDSCH RMC 

	Note 1: REs not used in the active CORESETs where PDCCH is scheduled.
Note 2: REs not allocated to any physical channels, CORESET, SSB or any other reference signal within the channel bandwidth of the cell.


Table 2: OP.1 TDD: Generic OCNG TDD pattern for all unused REs
	OCNG Parameters
	Control Region
	Data Region

	Resource allocation
	Unused REs (Note 1)
	Unused REs (Note 2)

	Channel
	PDCCH
	PDSCH

	Contents
	Virtual UE IDs
	Uncorrelated pseudo random QPSK modulated data

	Antenna transmission scheme
	Same as used in PDCCH RMC 
	Same as used in PDSCH RMC 

	Subcarrier spacing
	Same as used in PDCCH RMC 
	Same as used in PDSCH RMC 

	Aggregation level
	Same as used in PDCCH RMC
	N/A

	Code rate
	Same as used in PDCCH RMC
	Same as used in PDSCH RMC 

	Transmit Power
	Same as used in PDCCH RMC 
	Same as used in PDSCH RMC 

	CP length
	Same as used in PDCCH RMC 
	Same as used in PDSCH RMC 

	Note 1: REs not used in the active CORESETs where PDCCH is scheduled.
Note 2: REs not allocated to any physical channels, CORESET, SSB or any other reference signal within the channel bandwidth of the cell.




· [bookmark: _Hlk521686910]Proposal # 1: Specify generic OCNG patterns for verifying RRM requirements in both FR1 and FR2 to ensure all unused REs are used by OCNG regardless of SSB and RMC configurations.
3. SSB Configurations for FR1 and FR2 
The SSB configuration comprises of large number of parameters, which are configurable. It is therefore more efficient to specify SSB configurations, which will be used for RRM test cases in FR1 and FR2. Each test case can refer to the relevant SSB configuration. 

The SSB spans over 20 RBs regardless of the SCS of the SSB. We propose to configure the SSB at the edge of the cell BW starting from RB number # 0 to 19. In the last meeting following was agreed that would impact the SSB configuration in FR1 and FR2. 

-SSB scheduling periodicity
20 ms for FR1 and FR2

Agreements: 1 SSB per cell for FR1, for FR2 it is [up to 2] for each different AoA.

Agreements: specify RMC with the configurations of 15khz SCS/10mhz BW FDD and TDD, 30khz SCS/40MHz BW, and 120kHz SCS/100MHz BW, 

Based on the above agreements the tests will be performed with 15 KHz SSB SCS in 10 MHz channel BW in FR1, 30 KHz SSB SCS in 40 MHz channel BW in FR1 and 120 KHz SSB SCS in 100 MHz channel BW in FR2.  Furthermore there will be one SSB per SSB burst in FR1 and 2 SSBs per SSB burst in FR2. In all the cases the periodicity of SSB will be 20 ms. Therefore we propose to define three different SSB configurations in the annex A of TS 38.133. These SSB configurations are shown in tables 3, 4 and 5. 

Table 3: SSB.1 FR1: SSB Pattern 1 for SSB SCS=15 KHz in 10 MHz channel
	SSB Parameters
	Values

	Channel bandwidth
	10 MHz

	SMTC periodicity
	20 ms

	SMTC duration
	1 ms

	SSB SCS
	15 KHz

	Number of SSBs per SS-burst
	1

	Slot containing SSB
	0

	Symbols containing SSB
	2-5

	RB numbers containing SSB
	0-19



Table 4: SSB.2 FR1: SSB Pattern 2 for SSB SCS=30 KHz in 40 MHz channel
	SSB Parameters
	Values

	Channel bandwidth
	40 MHz

	SMTC periodicity
	20 ms

	SMTC duration
	1 ms

	SSB SCS
	30 KHz

	Number of SSBs per SS-burst
	1

	Slot containing SSB
	0

	Symbols containing SSB
	2-5

	RB numbers containing SSB
	0-19



Table 5: SSB.1 FR2: SSB Pattern 1 for SSB SCS = 120 KHz in 100 MHz channel
	SSB Parameters
	Values

	Channel bandwidth
	100 MHz

	SMTC periodicity
	20 ms

	SMTC duration
	1 ms

	SSB SCS
	120 KHz

	Number of SSBs per SS-burst
	2

	Slot containing SSBs
	0

	Symbols containing SSBs
	4-11

	RB numbers containing SSBs
	0-19



· Proposal # 2: Specify in the Annex A of TS 38.133: SSB configurations for SSB SCS=15 KHz with 1 SSB/SS-burst in 10 MHz channel for FR1, SSB SCS=30 KHz 1 SSB/SS-burst in 40 MHz channel for FR1 and SSB SCS=120 KHz 2 SSBs/SS-burst in 100 MHz channel.
4. Summary
In this paper we have futher analysed the OCNG patterns for generating noise in RRM tests for SSB based measurement requirements. The following are the main proposals:
· Proposal # 1: Specify generic OCNG patterns for verifying RRM requirements in both FR1 and FR2 to ensure all unused REs are used by OCNG regardless of SSB and RMC configurations.
· Proposal # 2: Specify in the Annex A of TS 38.133: SSB configurations for SSB SCS=15 KHz with 1 SSB/SS-burst in 10 MHz channel for FR1, SSB SCS=30 KHz 1 SSB/SS-burst in 40 MHz channel for FR1 and SSB SCS=120 KHz 2 SSBs/SS-burst in 100 MHz channel.
[bookmark: _GoBack]Draft CRs to TS 38.133 to define the generic OCNG patterns and SSB configurations in the Annex A of TS 38.133 are provided in [5-6] respectively.
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