
3GPP TSG-RAN WG4 Meeting #91


  











R4-1906005
Reno, Nevada, US,  13 May – 17 May 2019



Source:
Nokia, Nokia Shanghai Bell
Title:
On “reference signal” in NR BS specifications
Agenda item:
6.8.3
Document for:
Discussion and approval
1. Introduction
During last RAN4#90bis meeting held in Xian “reference signal” issue was discussed based on contribution [7]. It was agreed not to change legacy specifications, however further discussion for NR specifications can be driven. 
It was observed that in the NR BS core specification TS 38.104 [1] and BS conformance specifications TS 38.141-1 [2] and TS 38.141-2 [3] the term “reference signal” is used in a different meaning in the EVM context than in TS 38.211 [4]. In this contribution, we discuss this issue and propose some possible options that could solve this problem. 
2. Discussion
In the NR BS core specification TS 38.104 [1] and conformance test specifications TS 38.141-1 [2] and TS 38.141-2 [3], the term “reference signal” is defined in subclause 3.3 Abbreviations:

 
RS

Reference Signal
Above term comes from NR specification TS 38.211 [4], where in clause 7 reference signals are described:  
[image: image1.emf]7 . 1. 2   Overview of p hysical signals   A downlink  physical  signal corresponds to a set of resource elements used by the physical layer but does not carry  infor mation originating from higher layers.    The following downlink physical signals are defined:   -   Demodulation reference signals, DM - RS   -   Phase - tracking reference signals, PT - RS   -   Channel - state information reference signal, CSI - RS   -   Primary synchronization  signal, PSS   -   Secondary synchronization signal, SSS  


Further details about these DL “reference signals” are described in subclause 7.4.1 in TS 38.211 [4].  
However, in subclauses 6.5.2.1 and 9.6.2.1 of TS 38.104 as well as in Annexes F of TS 38.141-1 and TS 38.141-2, there is the same term “reference signal” with a different meaning that comes as a heritage from 25 specifications series and 36 specification series. It also exists in MSR 37 specification series. 

Following definition exists in TS 25.141 [5] Annex E.2.1 to E.2.3:

[image: image2.emf]E.2.1   Basic principle   The process is based on the comparison of   the actual  output signal of the TX under test , received by an ideal receiver,  with a  reference signal , that is generated by the measuring equipment and represents an ideal error free received signal.  The reference signal shall be composed of the same numb er of codes at the correct spreading factors as contained In the  test signal. Note, for simplification, the notation below assumes only codes of one spreading factor   although the  algorithm is valid for signals containing multiple spreading factors . All sig nals are represented as equivalent (generally  complex) baseband signals.   E.2.2   Output signal of the TX under test   The output signal of the TX under test is acquired by the measuring equipment, filtered by a matched filter (RRC 0.22,  correct in shape and in   position on the frequency axis) and stored  for further processing   The following form represents the physical signa   l in the entire measurement interval:   one vector  Z , containing   N   =   ns   x   sf complex samples;   with   ns:   n umber of  s ymbols in the measurement in terval;   sf:   number of chips per symbol. (sf:  s preading  f actor) (see Note: Symbol length)   E.2.3   Reference signal   The reference signal is constructed by the measuring equipment according to the relevant TX specifications.   It is filtered by the same matched  filter, mentioned in E.2.2., and stored at the Inter - Symbol - Interference free instants.  The following form represents the reference signal in the entire measurement interval:   one vector  R , containing   N = ns   x   sf complex samples   where   ns:   number of symbols  in the measurement interval;   sf:   number of chips per symbol. (see Note: Symbol length)  


Above definition represents an ideal error free received signal, and this meaning is also used in e.g. TS 38.104 subclause 6.5.2.1: "Modulation quality is defined by the difference between the measured carrier signal and a reference signal."
To avoid misleading interpretations and conflicting use of the term “reference signal”, an alternative term should be used for the EVM measurement. Below is an example list of possible options:
a) Reference waveform
(This term is used in TS 38.101-1 [6], subclause 6.4.2.1: "The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform.")
b) Ideal signal

c) Carrier’s ideal signal

d) Perfect signal

e) Perfect carrier signal

f) Theoretical signal

g) Theoretical carrier signal

Since the term “reference waveform” is already used in 3GPP NR core specifications for UEs, it is proposed to use this alternative term also for BS where, in the EVM context, “reference signal” is not used in the sense of TS 38.211.
Proposal: For consistency, rename the term “reference signal” in the EVM context where it is not used in the sense of TS 38.211 to the alternative term “reference waveform” in the NR BS core (TS 38.104) and test specifications (TS 38.141-1 and TS 38.141-2) in Rel-15 (including NR TR 38.817-02).
3. Conclusion

The NR BS core specification TS 38.104 [1] and BS conformance specifications TS 38.141-1 [2] and TS 38.141-2 [3] use the term “reference signal” in a different meaning in the EVM context than in specification TS 38.211 [4]. In this contribution, we discuss this issue and propose some possible options that could solve this problem. 
In section 2, we suggest some alternative terms for “reference signal”. We have made the following proposal:
Proposal: For consistency, rename the term “reference signal” in the EVM context where it is not used in the sense of TS 38.211 to the alternative term “reference waveform” in the NR BS core (TS 38.104) and test specifications (TS 38.141-1 and TS 38.141-2) in Rel-15 (including NR TR 38.817-02).
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