3GPP TSG-RAN4  #87



















R4-1806180
Busan, KR, 21 – 25 May 2018
Source: 
Qualcomm, Inc.
Title: 
FR1 UE Power Control 
Agenda item:
7.5.6.5
Document for:
Approval
1. Introduction
Power control accuracy requirements are incompletely defined for an FR1 UE. This contribution proposes missing contents of the power control spec. It is patterned on LTE practice.
2. Discussion

FR1 power control requirements can be derived from precedent set by LTE, as described in proposals in subsections below.
Absolute power tolerance

 The absolute power tolerance specification is proposed as shown in table 2.1-1:
Table 2.1-1: Absolute power tolerance

	Conditions
	Tolerance

	Normal
	± 9.0 dB


Relative power tolerance

 The proposed relative power tolerance specification is shown in table 2.2-1:
Table 2.2-1: Relative power tolerance

	Power step P (Up or down) 

 [dB]
	All combinations of PUSCH and PUCCH transitions [dB]
	All combinations of PUSCH/PUCCH and SRS transitions between sub-frames [dB]
	PRACH [dB]

	ΔP < 2
	±2.5 (NOTE 2)
	±3.0
	±2.5

	2 ≤ ΔP < 3
	±3.0
	±4.0
	±3.0

	3 ≤ ΔP < 4
	±3.5
	±5.0
	±3.5

	4 ≤ ΔP ≤ 10
	±4.0
	±6.0
	±4.0

	10 ≤ ΔP < 15
	±5.0
	±8.0
	±5.0

	15 ≤ ΔP
	±6.0
	±9.0
	±6.0

	NOTE 1:
For TBD operating bands, TBD relaxation may be applied for TBD allocation conditions. 

NOTE 2:
For PUSCH to PUSCH transitions with the allocated resource blocks fixed in frequency and no transmission gaps other than those generated by downlink subframes, DwPTS fields or Guard Periods for TDD: for a power step ΔP ≤ 1 dB, the relative power tolerance for transmission is ±1.0 dB.


Absolute power tolerance

 The absolute power tolerance specification is proposed as shown in the table 2.3-1:
Table 2.3-1: Aggregate power tolerance

	TPC command
	UL channel
	Aggregate power tolerance within [21ms]

	0 dB
	PUCCH
	± 2.5 dB

	0 dB
	PUSCH
	± 3.5 dB


CA cases

 We propose that no new requirements unique to CA operation shall be defined for rel. 15.
3. Conclusion
We propose that power control requirements for FR1 be largely patterned on LTE.
Proposal 1: We propose FR1 power control requirements per subsections 2.1-2.4
These proposals are captured in a companion draft CR [1].
4. Reference

[1] R4-1806181, ‘Draft CR to 38.101-1: FR1 UE Power Control’, Qualcomm Inc, RAN WG4#87, Busan, KR, May 2018
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