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1. Introduction
In NR, we shall define test cases in which the requirements in the specifications can be tested. Among the test configurations to be defined, OCNG is of rather importance. In order to simulate full cell load in the test cases, OCNG configuration is necessary in modeling the data transmission of the virtual UEs other than the UE in test.
In this paper we discuss about the OCNG modeling according to the NR frame structure, reference signal characteristics, and downlink power control. It is proposed that we should reuse the LTE OCNG framework but modify for NR correspondingly in order to efficiently set up the test with correct OCNG patterns.

2. Discussion
2.1. OCNG in NR
OCNG (OFDMA Channel Noise Generator) is needed in test cases where full cell load should be simulated. Even if there is only one UE in test, OCNG should take in charge of modelling the data transmissions of other virtual UEs in order to simulate the cell load. In LTE, virtual users are added and they are scheduled by the OCNG with certain frequency resources in all the downlink subframes either non- MBSFN or MBSFN. In NR currently we do not need to consider MBSFN subframes, which means that we shall define OCNG for certain frequency resources in all the downlink slots.
In a typical LTE test case, the OCNG is modelled either in the whole bandwidth of the cell or the edge resources except central 50% RBs which are utilized by the test UE. To note that in the subframe where test UE is not scheduled the OCNG should be transmitted in the whole bandwidth. An example of the outer allocation of OCNG is as depicted in the below figure.
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Figure 1 the outer allocation of OCNG
Frame structure

Compared to LTE, NR has the frame structures with more flexibility. When defining the OCNG models and patterns, we should consider the below points of differences between NR and LTE from the frame structure perspective in order to derive correct OCNG patterns,
· NR UE is scheduled with a finer granularity of slots/symbols in time domain
· NR UE supports different sub-carrier spacing configurations 
· Unlike CRS, SSB is not in predefined position of resources for NR

· Much more flexible slot configurations for TDD
That is to say while reusing the LTE OCNG structure, we should enhance the NR OCNG modelling in the below perspectives, regarding to the abovementioned differences observed,

· When defining NR OCNG, slot/symbol based granularity in time domain is considered

· Different SCS numerologies are considered in OCNG patterns

· Define OCNG_RA and OCNG_RB not by certain symbol numbers but according to whether the symbol contains reference signal; try to fixate SSB in slot0
· When defining TDD OCNG patterns, begin with one typical slot configuration and add patterns if needed later
To sum up, we propose that from the perspective of the differences observed in frame structure between NR and LTE, using LTE OCNG structure as the baseline and beginning with typical scenarios should be the two principles of defining NR OCNG and patterns.

Reference signals
Speaking of the differences between NR and LTE that have impact on the definition of OCNG for test cases, reference signal is one important kind. To start with the cell-specific reference signals, NR has the SSB while LTE has the CRS. In LTE, OCNG_RA and OCNG_RB are defined to differentiate the power levels of symbols with or without CRS transmission. Correspondingly, we should also define OCNG_RA and RB in NR OCNG to differentiate the power levels of symbols with or without SS/PBCH block. Also we should reuse the LTE method of relative power ratio
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where 
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 denotes the relative power level of the i:th virtual UE. The parameter settings of OCNG_RA, OCNG_RB, and the set of relative power levels 
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are chosen such that when also taking allocations to the UE under test into account, as given by a PDSCH reference channel, a constant transmitted power spectral density that is constant on an OFDM symbol basis is targeted.


In NR we have many SSB patterns which varies between bands and configurations. Thus we should begin with defining typical scenarios with typical SSB configurations, e.g., use the below mappings where the SSB is always transmitted in slot0.

[image: image6.emf]DL slot

With SSB

0

DL slot

1

DL slot

2

S Slot

3

UL slot

4

DL slot

5

DL slot

6

DL slot

7

S Slot

8

UL slot

9


Figure 2. A TDD example for SSB transmitted in slot0
As for the UE-specific reference signals, it has already been defined in the 38.211 that DM-RS and PT-RS are the two kinds to serve NR UEs in downlink transmission. However it seems there is no impact on defining OCNG from those UE-specific reference signals in NR, similarly as in the LTE OCNG.

NR downlink power control

One principle which had driven the OCNG modelling of LTE was that a constant transmitted power spectral density that on an OFDM symbol basis is targeted. That we should also reuse as a principle in defining NR OCNG, which also leads to the utilization of the method of the relative power ratio 
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 mentioned above. 
To note that in the current version of 38.214, UE-specific reference signals, such as DM-RS and PT-RS are also included in the downlink power control definitions. It is specified that certain ratio between PDSCH and DMRC/PTRS should be followed when the network transmits the symbols with reference signals. However we still don’t see the necessity of defining the impact from UE-specific reference signals for NR OCNG at current stage though we may need to come back to this in the future.
2.2. Typical OCNG patterns
In the below tables we list the proposed typical OCNG configurations to start the work with, in which most of the parameters the way we see it are in their most utilized values.

	Parameters
	Typical value
	Notes

	Duplex mode
	TDD, FDD
	NR supports both FDD and TDD

	Slot configurations for TDD
	DDDSU
	We may need to further discuss about the specific slot/symbol configurations for TDD OCNG patterns

	OCNG frequency allocation
	Edge wise allocation, e.g., #0-12, #37-50 PRB for 20MHz/30KHz
	50% central PRBs are used by the test UE and the remaining resource are used for OCNG

	Frequency range
	FR1
	The baseline assumption is that,

FR1: conducted

FR2: OTA

	Sub-carrier spacing
	30KHz
	

	MBSFN
	N/A
	


With the configurations listed in the above table, we are able to fill in the requirements for NR OCNG with certain patterns. The initial work of defining NR OCNG is proposed to start with the patterns we build in our other paper. Below is an example of the patterns we proposed to add to the requirement specification.

	Table A.x-1: OP.y TDD: OCNG TDD Pattern with 20MHz BW/30KHz SCS in FR1

Relative power level 
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Note 1:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated. The parameter
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is used to scale the power of PDSCH.
Note 2:   This allocation applies for the outer OCNG allocation and it is numerology dependent.



3. Conclusion
In the below tables we list the proposed typical OCNG configurations to start the work with, in which most of the parameters the way we see it are in their most utilized values.

	Parameters
	Typical value
	Notes

	Duplex mode
	TDD, FDD
	NR supports both FDD and TDD

	Slot configurations for TDD
	DDDSU
	We may need to further discuss about the specific slot/symbol configurations for TDD OCNG patterns

	OCNG frequency allocation
	Edge wise allocation, e.g., #0-12, #37-50 PRB for 20MHz/30KHz
	50% central PRBs are used by the test UE and the remaining resource are used for OCNG

	Frequency range
	FR1
	The baseline assumption is that,

FR1: conducted

FR2: OTA

	Sub-carrier spacing
	30KHz
	

	MBSFN
	N/A
	


With the configurations listed in the above table, we are able to fill in the requirements for NR OCNG with certain patterns. The initial work of defining NR OCNG is proposed to start with the patterns we build in our other paper. Below is an example of the patterns we proposed to add to the requirement specification.

	Table A.x-1: OP.y TDD: OCNG TDD Pattern with 20MHz BW/30KHz SCS in FR1
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is used to scale the power of PDSCH.
Note 2:   This allocation applies for the outer OCNG allocation and it is numerology dependent.
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