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1. Introduction
In RAN4#98-bis-e, a LS [1] was received from RAN5 in which RAN5 kindly asks RAN4 group to clarify the minimum requirements for transmit ON/OFF time mask for UL MIMO when ON power needs to be measured. The background information is as following:

The minimum requirements for Transmit ON/OFF time mask for UL MIMO in 38.101-1 sets that the requirements from the non-UL MIMO case apply at each transmit antenna connector:

6.3D.3
Transmit ON/OFF time mask for UL MIMO

For UE supporting UL MIMO, the ON/OFF time mask requirements in clause 6.3.3 apply at each transmit antenna connector.

In the Transmit ON/OFF time mask, both ON and OFF power need to be measured.

When measuring OFF power, that is consistent with the minimum requirements for the transmit OFF power for UL MIMO that also applies separately per transmit antenna connector.

However, for measuring the ON power, the requirement applicability to each transmit antenna connector seems inconsistent with the rest of test cases where ON power is measured for UL MIMO (maximum output power, minimum output power, (absolute, relative) power control tolerance...), where the requirement applies to the sum of the output power at each transmit antenna connector. The Absolute power tolerance for UL MIMO test case is the best to illustrate this inconsistency because both this test case and the Transmit ON/OFF time mask for UL MIMO test case are implemented using open loop power control. 

Currently, Transmit ON/OFF time mask for UL MIMO test case in 38.521-1 is implemented measuring and checking ON power as the sum of the output power from both UE antenna connectors what in principle is inconsistent with current minimum requirements, therefore it’s important that RAN4 provides clear guidance on what is the right interpretation of the minimum requirements.
In this contribution, we discussed this topic and provide a draft reply on this.
2. Discussion
Currently, the ON power for UL MIMO is mainly defined as the sum of the output power of each transmit antenna connector. There is also a CR [2] updating emission requirements since the regulatory requirements were based on UE.
The ON/OFF time mask is somehow different. The key part of this time mask is the transient period length and location, the OFF power is also part of ON/OFF time mask and is clearly defined as a separate requirement. The following figure was excerpted from 38.101-1.
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Figure 6.3.3.2-1: General ON/OFF time mask for NR UL transmission in FR1

However, unlike OFF power, for the “ON” power defined here actually there is no specific requirement in RAN4. The intention is to have a reasonable fully operational and steady status, but no particular power requirements are expected.

Observation: There is no specific requirement in RAN4 for the “ON” power defined in ON/OFF mask. The intention is to have a reasonable fully operational and steady status.
In this sense, from RAN4’s perspective, whether measuring and checking ON power as the sum of the output power from both UE antenna connectors, or applies separately per transmit antenna connector would not impact any existing requirements, thus there is no inconsistency issue for current definition.
Proposal: Clarify there is no inconsistency issue for current definition.
A draft reply LS is attached.
3. Conclusion

In this paper, the LS is discussed and following observation and proposal is provided.

Observation: There is no specific requirement in RAN4 for the “ON” power defined in ON/OFF mask. The intention is to have a reasonable fully operational and steady status.
Proposal: Clarify there is no inconsistency issue for current definition.
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1. Overall Description:

RAN4 would like to thank RAN5 for the LS on minimum requirements for Transmit ON/OFF time mask in UL MIMO FR1. RAN4 discussed the LS and has already provide the following information to RAN5.
Currently, the ON power for UL MIMO is mainly defined as the sum of the output power of each transmit antenna connector. The ON/OFF time mask is somehow different. The key part of this time mask is the transient period length and location, the OFF power is also part of ON/OFF time mask and is clearly defined as a separate requirement. However, unlike OFF power, for the “ON” power defined here actually there is no specific requirement in RAN4. The intention is to have a reasonable fully operational and steady status, but no particular power requirements are expected.

In this sense, from RAN4’s perspective, whether measuring and checking ON power as the sum of the output power from both UE antenna connectors, or applies separately per transmit antenna connector would not impact any requirements, thus there is no inconsistency issue for current definition.
2. Actions:

To RAN5:
ACTION: RAN4 respectfully asks RAN5 to take the above information into account.
3. Date of Next TSG WG RAN4 Meetings:
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