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1. Introduction

One of assumed NR scenarios is Dual connectivity with LTE, namely NSA operation. In this scenario, simultaneous transmission of LTE and NR is expected, however such a power sharing mechanism has not been determined in both RAN1 and RAN4. This contribution discusses necessity of power sharing between NR and LTE in NSA operation.
2. Discussion
In LTE UL inter-band CA/DC cases, the total transmission power of all CCs is limited by a certain level (PPowerClass of 23 dBm in most cases) and measured as the sum of the maximum output power at each UE antenna connector. As an example, power sharing in Dual connectivity is shown in Figure 1. It should be noted that this is a case of simultaneous transmission in the same RAT.
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Figure 1: Power sharing in Dual connectivity

On the other hand, NR NSA is a case of different RATs and 3GPP has not defined any mechanism assuming simultaneous transmission with other RAT/system (e.g., LTE+Wi-Fi). Hence, we need to consider how to treat the aggregated power. Table 1 is a comparison table on NR/LTE power sharing based on our understanding.
Table 1: Comparison table on NR/LTE power sharing

	
	Option 1: To assume power sharing
	Option 2: Not to assume power sharing

	Pros
	· Can guarantee regulatory and/or SAR requirements if any
	· Simple power control mechanism
· Simple UE/NW implementation

	Cons
	· Need to elaborate power calculation mechanism in RAN1/4

· Not clear how to calculate total power with EIRP. (TRP may also be needed in mmWave)
· Complex UE/NW implementation
	· Cannot guarantee regulatory and/or SAR requirements if any

	Figs
	[image: image2.emf]Total power limit

P

LTE

P

NR

Total remaining power

EIRP? Conductive?


	[image: image3.emf]P

LTE

P

NR

LTE power limit

NR power limit

NR remaining power

LTE remaining power

Independent




Our understanding is that cons of option 2 (i.e., independent power control) are regulatory and/or SAR aspects only. Thus, if it is identified that there is no issue on those perspectives, option 2 would be straightforward to simplify the spec and UE/NW implementation. With respect to regulation, FCC has already published a Report and Order and Further Notice of Proposed Rulemaking [1] which says Max EIRP limit is 43 dBm for mobile stations. However, it is still not clear how to treat simultaneous transmission of LTE+NR. To decide which option we should take, we propose to study regulatory and/or SAR impacts for each region/country (other aspects are not precluded). If the outcome shows that aggregated power needs to be taken into account, RAN4 should elaborate how to calculate and test the total power (e.g., LTE in conducted + NR in OTA?). In any case, RAN4 should send an LS to inform RAN1 the outcome of the RAN4’s study in future meeting.

Proposal 1: It should be studied if there is any justification to assume power sharing between NR and LTE in NSA operation from regulatory and/or SAR point of view in each region/country (other aspects are not precluded).

If any justification is identified, dependent power control (namely, Option 1) should be adopted and how to calculate and test the total power should be studied.
If no justification is identified, independent power control (namely, Option 2) should be adopted.

Proposal 2: An LS to inform RAN1 the outcome of the RAN4 study should be sent in future meeting.
3. Conclusion
Based on the above, we propose the followings.
Proposal 1: It should be studied if there is any justification to assume power sharing between NR and LTE in NSA operation from regulatory and/or SAR point of view in each region/country (other aspects are not precluded).

If any justification is identified, dependent power control (namely, Option 1) should be adopted and how to calculate and test the total power should be studied.
If no justification is identified, independent power control (namely, Option 2) should be adopted.

Proposal 2: An LS to inform RAN1 the outcome of the RAN4 study should be sent in future meeting.
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