3GPP TSG RAN WG4 Meeting NR-AH#1801
R4-1800387
San Diego, CA, USA, Jan. 18-21, 2018
Title:
PA Calibration gap parameters for mmW
Source:
Qualcomm Incorporated
Agenda item:
4.3.2.9.1.1.3
Release:
Rel-15
Work Item:
NR_newRAT-Core

Responsible WG:
RAN4
Document for:
Approval

Introduction
PA calibration gap was discussed in RAN4#85 Reno. It was identified that before progressing with RAN1 design, some more concrete parameter should be agreed [1]. It was agreed that interested companies would provide their views on parameters. In this paper we discuss how and what paramters should be specified to enable working and flexible calibration gap.  
Discussion

RAN4 has not been able to agree the output power requirement for FR2 [2]. It implies that power generation at millimetre wave is difficult and all measures to improve output power and EVM in implementation should considered. Currently the proposals for BS TX EVM are more relaxed that UE TX EVM requirement is TS 38.101-2 [3]. 
UE capability

The proposed PA calibration gap is indeed usefull but it should be noted that not all UE may take advantage if this kind of gap. Since there is some scheduler constraints involved and small throughput penalty, only UEs who wish to rely on online calibration should be scheduled with the gap.
Proposal 1: UE’s that utilise calibration gap should be identified to the network

Gap timing and other constrains

The gap enabled online calibration, but it is our understanding that a short gap can be used only for refreshing or updating sub set of calibration. We found the that criteria for configuring the gap should be 

a) When there is UL power change of magnitude of x dB

b) When there is a UL transmission BW configuration change greater than y MHz

c) Periodically with periodicity of z seconds to compensate for temperature, battery voltage or aging effects

For parameters for x,y and z, either UE can inform values through capability or then RAN4 can agree a fixed set of values. Our view is that parameter x and z should be informed to network but for y we propose to use following definition:
Proposal 2: UE will be scheduled a calibration gap for bandwidth calibration according to following criteria:

 A calibration gap should be scheduled when ever transmission bandwidth configuration for UL grant n changes more or equal to twice or half the size in grant n-1 with the excerption that if the UL grant n-2 was the size of UL grant n +/- 10 %, then gap is not configured

For periodical gap, there should be a rule:

Proposal 3: Periodical gap should be scheduled according to following criteria
UE will be scheduled with a periodical calibration gap with the periodicity according to UE dedicated information. Period starts when gap was previous configured periodically or for any other reason or when end of previous UL grant when UE was scheduled for rank1 transmissions and UE reported > 3 dB PHR. 

The gap length can be same for all types of gaps. We found that a suitable gap time is 50 usec to allow also TX to be switched to RX mode.      

Throughput impact

The presented gap in [1] is needed when 2-layer transmissions are configured or when UE has to transmit at maximum power continuously. UE may use both polarizations to reach maximum output power even if rank1 transmissions are configured. 
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It is expected the periodicity is not high (~ seconds) and network can schedule other users with UL for the duration of the gap. Overall system capacity is therefore infinitely small but there is some impact to individual UE throughput which may become notable in CPE type applications.

Conclusion

We discussed  calibration gap parameters and made following three proposals:
Proposal 1: UE’s that utilise calibration gap should be identified to the network
Proposal 2: UE will be scheduled a calibration gap for bandwidth calibration according to following criteria:

 A calibration gap should be scheduled when ever transmission bandwidth configuration for UL grant n changes more or equal to twice or half the size in grant n-1 with the excerption that if the UL grant n-2 was the size of UL grant n +/- 10 %, then gap is not configured

Proposal 3: Periodical gap should be scheduled according to following criteria
UE will be scheduled with a periodical calibration gap with the periodicity according to UE dedicated information. Period starts when gap was previous configured periodically or for any other reason or when end of previous UL grant when UE was scheduled for rank1 transmissions and UE reported > 3 dB PHR. 
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