Page 1



3GPP TSG-RAN4 #91
R4-1905794
Reno, Nevada, US, 13th – 17th May 2019
Title:





Assumption on DC location under undetermined situation
Source:


Anritsu
Agenda Item:


6.5.5.5
Document for:


Discussion
1.
Introduction
Transmit modulation quality minimum requirements need to take into consideration of a direct current (DC) location of a UL signal. In this contribution we consider on a location of DC for NR channel in a case it is not indicated from the UE. 
2.
Discussion

2.1
Location of direct current (DC) 
Basically speaking, a carrier leak of an NR UE is located on a sub-carrier (or on a resource block) except for the case that 7.5 kHz frequency shift is applied along with SUL. Thus Note 5 of in-band emission minimum requirement (Table 6.4.2.3-1, etc.) in TS 38.101-1 and 101-2 was corrected to reflect it [1][2], and the parameter of UplinkTxDirectCurrent IE was added as a reference.
	Extract from [1]
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Tx DC location can be known by a parameter of UplinkTxDirectCurrent IE described in TS 38.211 and TS 38.331 as follows. However as can be seen in TS 38.331, there is a case that the parameter txDirectCurrentLocation indicates value 3301 "Undetermined position within the carrier". 
Observation 1: There is a case that a location of Tx DC cannot be obtained from UplinkTxDirectCurrent IE.
--- Extract from TS 38.211 cl. 4.4.2 ---

For the uplink, the higher-layer parameter txDirectCurrentLocation in the UplinkTxDirectCurrentBWP IE indicates the location of the transmitter DC subcarrier in the uplink for each of the configured bandwidth parts, including whether the DC subcarrier location is offset by 7.5 kHz relative to the center of the indicated subcarrier or not. Values in the range 0 – 3299 represent the number of the DC subcarrier, the value 3300 indicates that the DC subcarrier is located outside the resource grid, and the value 3301 indicates that the position of the DC subcarrier in the uplink is undetermined.
--- Extract from TS 38.331 cl. 6.3.2 --- 

	UplinkTxDirectCurrentBWP field descriptions

	bwp-Id
The BWP-Id of the corresponding uplink BWP.

	shift7dot5kHz
Indicates whether there is 7.5 kHz shift or not. 7.5 kHz shift is applied if the field is set to TRUE. Otherwise 7.5 kHz shift is not applied.

	txDirectCurrentLocation
The uplink Tx Direct Current location for the carrier. Only values in the value range of this field between 0 and 3299, which indicate the subcarrier index within the carrier corresponding to the numerology of the corresponding uplink BWP and value 3300, which indicates "Outside the carrier" and value 3301, which indicates "Undetermined position within the carrier" are used in this version of the specification.


-----End of extract ----- 
There are several solutions / behaviors against this issue:
Option 1: Mandate a UE vendor declaration in the test specification (TS 38.521-x).
Option 2: Define a default assumption of DC location in a channel.

Option 3: Omit testing carrier leakage.

Option 4: Remove the description of the value 3301 from the parameter txDirectCurrentLocation. 

From the next clauses we consider each solution and then try to choose one from them.

2.2
Carrier leak measurement and relations with other transmit modulation quality test cases
Before considering each option above, we extract a measurement point for the unwanted emission from TS 38.101-1. The process called “RF correction” in the test equipment block is the part where the carrier leakage is removed from measured data. Therefore all the test cases in transmit modulation quality will receive an impact if the carrier leakage has not been measured correctly. (i.e. EVM, Carrier leakage, In-band emissions, and EVM equalizer spectrum flatness.)
Observation 2: All the test cases in transmit modulation quality will receive an impact if the carrier leakage has not been measured correctly.
-----Extract from TS 38.101 -----
F.1
Measurement Point

Figure F.1-1 shows the measurement point for the unwanted emission falling into non-allocated RB(s) and the EVM for the allocated RB(s).



[image: image2]
Figure F.1-1: EVM measurement points

----- End of extract -----
2.3
Option 1: Mandate a UE vendor declaration in the test specification (TS 38.521-x)
 It is possible to carrying out the conformance test of a UE by the declaration from UE vendors. However there is a high possibility that the actual network performance may decrease even with the UE which passes the conformance test by this declaration because the actual gNB does not equip a feature to detect a DC location in a case that the value 3301 is indicated from UE.
	Pros
	Possible to carry out the conformance test of a UE.

	Cons
	Implementation of a user interface with the test equipment becomes complex. 

For the real network operation, there is a case that the performance of the transmit modulation quality decreases even if the UE passes the conformance test by the declaration. 


2.4
Option 2: Define a default assumption of DC location in a channel 

 Generally speaking in LTE case, it is natural to assume that the carrier leakage is located on a sub-carrier at the centre of the channel in a single carrier case. However in NR UE case, as shown above in the extract of TS 38.211, since Tx DC location may be indicated for each of the configured bandwidth parts (BWP), it is either static or dynamic and depends on the implementation of the UE. Therefore in a case if the Tx DC location is not at the fixed position in a channel, all the transmit modulation quality test cases may fail. And also with the same reason in clause 2.3, there is a possibility that the actual network performance may decrease even with the UE which passes the conformance test.
	Pros
	It is relatively simple for the test equipment to implement the test case for UE.

	Cons
	There is a case that all the transmit modulation quality test cases for UE may fail in a case the Tx DC location is not at the default position.

For the real network operation, there is a case that the performance of the transmit modulation quality decreases even if the UE passes the conformance test by this assumption. 


2.5
Option 3: Omit testing carrier leakage
 From a gNB and test equipment perspective, this is a natural behavior in a case the value 3301 is indicated from UE. In this case the carrier leakage and in-band emission test cases are noted as inconclusive. And also the data process to remove the carrier leakage is not performed when calculating EVM. Therefore EVM TC might also fail. 
	Pros
	Simple verdict for test equipment.

	Cons
	Carrier leakage and in-band emission test cases are noted as inconclusive.

EVM and EVM equalizer spectrum flatness might fail since the data process to remove the carrier leakage is not performed.


2.6
Option 4: Remove the description of the value 3301 from the parameter txDirectCurrentLocation.
This option will resolve issues both from the conformance test and network operation perspective since the Tx DC location is anyhow determined. 
	Pros
	Resolve both conformance test issue and real network operation issue.

	Cons
	Implementation of test cases in the conformance test system becomes complicated especially when Tx DC location changes dynamically.


With above considerations from option 1 to 4, we summarize the conclusion as below.
Observation 3: Option 1 to 3 leaves some issues either within the conformance test or in the real network operation.

Proposal 1: Agree option 4 and remove the description of the value 3301 from the parameter of txDirectCurrentLocation in UplinkTxDirectCurrentBWP IE.


3. Conclusion
In this contribution we discussed on the issue when UE indicates the value 3301 as a parameter of txDirectCurrentLocation.
Observation 1: There is a case that a location of DC cannot be obtained from UplinkTxDirectCurrent IE.

Observation 2: All the test cases in transmit modulation quality will receive an impact if the carrier leakage has not been measured correctly.
Observation 3: Option 1 to 3 leaves some issues either within the conformance test or in the real network operation.

Proposal 1: Agree option 4 and remove the description of the value 3301 from the parameter of txDirectCurrentLocation in UplinkTxDirectCurrentBWP IE.
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