3GPP TSG-RAN WG5 Meeting #3-NR-Adhoc
R5-185675
Jaipur, India, 8th – 12th Oct 2018
Title:

Discussion on UL-DL configuration and P-max for MOP and General ON/OFF time mask of FR1
Source:




Huawei, HiSilicon
Agenda Item:


5.1.14
Document for:

Discussion and Endorsement
1 Introduction

In NR FR1 test specification, for Maximum Output Power test, it is not clear how to test both PC2 and PC3. For General ON/OFF time mask, the UL-DL configuration needs further clarification so that the test procedure can be finalized.
This paper discusses above open issues.
2 Discussion
2.1 Maximum Output Power
In TS 38.101-1, the MOP requirement is defined for PC3 in all NR FR1 bands and for PC2 in Bands n41, n77, n78 and n79. To ensure a good conformance test coverage, both power classes shall be tested.

Part of the minimum requirement of MOP defined in TS 38.101-1 is extracted below.
If a UE supports a different power class than the default UE power class for the band and the supported power class enables the higher maximum output power than that of the default power class:

- if the field of UE capability maxUplinkDutyCycle is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 50%  (The exact evaluation period is no less than one radio frame); or

- if the field of UE capability maxUplinkDutyCycle is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle as defined in TS 38.331 (The exact evaluation period is no less than one radio frame); or

- [may] apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in sub-clause 6.2.4;

-
if the IE P-Max as defined in TS 38.331 [6] is not provided; or

-
if the IE P-Max as defined in TS 38.331 [6] is provided and set to the maximum output power of the default power class or lower;

-
shall apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in sub-clause 6.2.4;

- else (i.e the IE P-Max as defined in TS 38.331 [6] is provided and set to the higher value than the maximum output power of the default power class and the percentage of uplink symbols transmitted in a certain evaluation period is less than or equal to maxUplinkDutyCycle as defined in TS 38.331; or the IE P-Max as defined in TS 38.331 [6] is provided and set to the higher value than the maximum output power of the default power class and the percentage of uplink symbols transmitted in a certain evaluation period is less than or equal to 50% when maxUplinkDutyCycle is absent. The exact evaluation period is no less than one radio frame):

- shall apply all requirements for the supported power class and set the configured transmitted power class as specified in sub-clause 6.2.4;
Based on the requirements, whether PC2 or PC3 requirement applies depends on the status of P-max and percentage of uplink symbols. The conditions can be summarized as below table.
Table 2.1-1 The conditions of power class requirement

	
	
	Percentage of uplink symbols

	
	
	> 50% or maxUplinkDutyCycle
	<=50% or maxUplinkDutyCycle

	P-Max
	NULL
	PC3
	PC3

	
	<=23dBm
	PC3
	PC3

	
	>23dBm
	PC3
	PC2


The UL-DL configuration of default RMC defined in TS 38.101-1 Annex A can be depicted as below:
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Figure 2.1-1
UL-DL configuration of default RMC

The percentage of uplink symbols determined by the UL-DL configuration is less than 50%. Considering the possible value of maxUplinkDutyCycle is {60%, 70%, 80%, 90%, 100%}, the percentage of uplink symbols is always less than maxUplinkDutyCycle if present. Therefore both PC2 and PC3 can be tested using this configuration.
Observation 1: The UL-DL configuration of default RMC can be used to test both PC2 and PC3.
The default value of P-Max defined in TS 38.508-1 is extracted as below.

Table 4.6.3-66: P-Max

	Derivation Path: TS 38.331 [6], clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	P-Max
	23
	
	FR1

	
	26
	
	FR2


When the P-max is present, the requirement of Configured Output Power shall apply, which means the UE transmitted power is constricted by both Power Class and P-Max. We feel there is a need to test the scenario that UE decides its transmitted power only by Power Class. In addition, in LTE MOP test case, the P-Max is set to Not Present by default.

For other FR1 Tx test cases other than Configured Output Power, the P-Max can also be set to Not Present.
Proposal 1: P-Max is set to Not Present by default for FR1 Tx test cases other than Configured Output Power. In this case, PC3 requirement applies.
PC3 can be used as a default configuration for most Tx and Rx test cases, so that configuration of P-Max can be captured in TS 38.508-1 as default configuration.

Proposal 2: P-Max is configured to Not Present in TS 38.508-1 chapter 5 as a default configuration for RF testing.

Based on the Table 2.1-1, the P-Max shall be set to 26dBm to test PC2 MOP requirement.
Proposal 3: P-Max is set to 26dBm to test PC2 MOP requirement.
2.2 General ON/OFF time mask

The minimum requirement of General ON/OFF time mask is extracted from TR 38.101-1 as below:
The OFF power measurement period is defined in a duration of at least one slot excluding any transient periods. The ON power is defined as the mean power over one slot excluding any transient period.
[image: image2.emf]Start slot End slot

End of OFF power 

requirement

Start of OFF power 

requirement

Start of ON power 

requirement

End of ON power 

requirement

10µs

Transient period

10µs

Transient period

*The OFF power requirements does not 

apply for DTX and measurement gaps


Figure 6.3.3.2-1: General ON/OFF time mask for NR UL transmission in FR1

The measurement period of ON power is one slot. In order to verify that UE put transient periods only in OFF slot, it is expected the slots prior to and after the tested ON slot are OFF slots. For TDD the UL assignment is proposed to be the last slot of every dl-UL-TransmissionPeriodicity, which is 5ms for 15kHz and 30kHz SCS and 1.25ms for 60kHz. For FDD it is proposed to use the same UL assignment of TDD.
With the UL assignment proposed above, the slots prior to and after the UL slot can be considered as OFF slot. The OFF power can be tested in these 2 slots.
Proposal 4: When testing General ON/OFF time mask, the UL assignment is proposed to be the last slot of every 5ms for 15kHz and 30kHz SCS and the last slot of every 1.25ms for 60kHz.
3 Conclusion

Based on above discussion, it is proposed that RAN5 consider following observations and endorse following proposals:
Observation 1: The UL-DL configuration of default RMC can be used to test both PC2 and PC3.
Proposal 1: P-Max is set to Not Present by default for FR1 Tx test cases other than Configured Output Power. In this case, PC3 requirement applies.
Proposal 2: P-Max is configured to Not Present in TS 38.508-1 chapter 5 as a default configuration for RF testing.
Proposal 3: P-Max is set to 26dBm to test PC2 MOP requirement.
Proposal 4: When testing General ON/OFF time mask, the UL assignment is proposed to be the last slot of every 5ms for 15kHz and 30kHz SCS and the last slot of every 1.25ms for 60kHz.
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