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[bookmark: _GoBack]An ad hoc meeting on LTE OTA TRP-TRS has been held in the slot 7:00pm–8:00pm on 7th Apr 2017.
The following companies and organizations were represented: Telecom Italia, Xiaomi, OPPO, Motorola Mobility, NTT DoCoMo, Apple, Samsung, CATR, Sony Mobile, Intel, Nokia, Blackberry, Vodafone, Orange.
[bookmark: _Toc459213458][bookmark: _Toc459213523][bookmark: _Toc479006565]Agenda
1. WF on Framework improvement for LTE BHH OTA 
2. Review of CR for LTE tablet
3. Review of LS to RAN5
4. AOB

1. WF on Framework improvement for LTE BHH OTA 
Discussion:
Attached draft has been discussed and revisions have been made online.


Outcome:
Following draft has been finalized, where discussed revisions are highlighted in red.



2. Review of CR for LTE tablet
Attached draft has been reviewed. No comments were made.



3. Review of LS to RAN5
Attached draft has been reviewed. No comments were made.



4. AOB
No AOB.
Meeting was closed at 8:00pm
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---Start of changes---

[bookmark: _Toc472747674]2	References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

	For a specific reference, subsequent revisions do not apply.

	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]	3GPP TS 25 101: "User Equipment (UE) radio transmission and reception (FDD)".

[3]	3GPP TS 45.005: "Radio transmission and reception".

[4]	3GPP TS 34.114: "User Equipment (UE) / Mobile Station (MS) Over The Air (OTA) antenna performance; Conformance testing".

[5]	ETSI ETR 273: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Improvement of radiated methods of measurement (using test sites) and evaluation of the corresponding measurement uncertainties; Part 1: Uncertainties in the measurement of mobile radio equipment characteristics; Sub-part 2: Examples and annexes".

[6]	3GPP TR 25.914: ”Measurements of radio performances for UMTS terminals in speech mode”

[7]	3GPP TR 37.977: “Verification of radiated multi-antenna reception performance of User Equipment (UE)”

[8]	3GPP TR 37.902: “Measurements of User Equipment (UE) radio performances for LTE/UMTS terminals; Total Radiated Power (TRP) and Total Radiated Sensitivity (TRS) test methodology”

[9]	3GPP TS 36.521-1: “User Equipment (UE) conformance specification Radio transmission and reception; Part 1: Conformance Testing;”

---Text omitted---

[bookmark: _Toc472747689]5.4	E-UTRA FDD frequency bands

The requirements defined in this specification for E-UTRA FDD receiver total radiated multi-antenna sensitivity apply to the frequency bands defined in Table 5.4-1.

Table 5.4-1 E-UTRA FDD operating bands for receiver total radiated multi-antenna sensitivity requirements

		E‑UTRA Operating Band

		Uplink (UL) operating band
BS receive
UE transmit

		Downlink (DL) operating band
BS transmit 
UE receive

		Duplex Mode



		

		FUL_low   –  FUL_high

		FDL_low  –  FDL_high

		



		1

		1920 MHz

		–

		1980 MHz 

		2110 MHz

		–

		2170 MHz

		FDD



		2

		1850 MHz

		–

		1910 MHz

		1930 MHz

		–

		1990 MHz

		FDD



		3

		1710 MHz

		–

		1785 MHz

		1805 MHz

		–

		1880 MHz

		FDD



		4

		1710 MHz

		–

		1755 MHz 

		2110 MHz

		–

		2155 MHz

		FDD



		5

		824 MHz

		–

		849 MHz

		869 MHz

		–

		894MHz

		FDD



		7

		2500 MHz

		–

		2570 MHz

		2620 MHz

		–

		2690 MHz

		FDD



		8

		880 MHz

		–

		915 MHz

		925 MHz

		–

		960 MHz

		FDD



		12

		699 MHz

		–

		716 MHz

		729 MHz

		–

		746 MHz

		FDD



		13

		777 MHz

		–

		787 MHz

		746 MHz

		–

		756 MHz

		FDD



		19

		830 MHz

		–

		845 MHz

		875 MHz

		–

		890 MHz

		FDD



		20

		832 MHz

		–

		862 MHz

		791 MHz

		–

		821 MHz

		FDD



		21

		1447.9 MHz

		–

		1462.9 MHz

		1495.9 MHz

		–

		1510.9 MHz

		FDD



		28

		703 MHz

		–

		748 MHz

		758 MHz

		–

		803 MHz

		FDD



		32

		

		N/A

		

		1452 MHz

		–

		1496 MHz

		FDD1



		NOTE 1:	Restricted to E-UTRA operation when carrier aggregation is configured. The downlink operating band is paired with the uplink operating band (external) of the carrier aggregation configuration that is supporting the configured Pcell.







[bookmark: _Toc472747690]Deployment in other frequency bands is not precluded.

5.5	E-UTRA TDD frequency bands

The requirements defined in this specification for E-UTRA TDD receiver total radiated multi-antenna sensitivity apply to the frequency bands defined in Table 5.5-1.

Table 5.5-1 E-UTRA TDD operating bands for receiver total radiated multi-antenna sensitivity requirements

		E‑UTRA Operating Band

		Uplink (UL) operating band
BS receive
UE transmit

		Downlink (DL) operating band
BS transmit 
UE receive

		Duplex Mode



		

		FUL_low   –  FUL_high

		FDL_low  –  FDL_high

		



		38

		2570 MHz

		–

		2620 MHz

		2570 MHz

		–

		2620 MHz

		TDD



		39

		1880 MHz

		–

		1920 MHz

		1880 MHz

		–

		1920 MHz

		TDD



		40

		2300 MHz

		–

		2400 MHz

		2300 MHz

		–

		2400 MHz

		TDD



		41

		2496 MHz

		

		2690 MHz

		2496 MHz

		

		2690 MHz

		TDD



		42

		3400 MHz

		–

		3600 MHz

		3400 MHz

		–

		3600 MHz

		TDD



		46

		5150 MHz

		–

		5925 MHz

		5150 MHz

		–

		5925 MHz

		TDD1,2



		NOTE 1:	This band is an unlicensed band restricted to licensed-assisted operation using Frame Structure Type 3  

NOTE 2:	In this version of the specification, restricted to E-UTRA DL operation when carrier aggregation is configured.







Deployment in other frequency bands is not precluded.

---Text omitted---

[bookmark: _Toc472747717]6.3.4	E-UTRA FDD

LEE TRP minimum performance requirements for E-UTRA FDD are defined in Table 6.3.4-1 for Tablet devices.

Table 6.3.4-1: Tablet TRP minimum requirements for E-UTRA FDD in the data transfer position

		Operating band

		Power Class  1

		Power Class  2

		Power Class  3

		Power Class  4



		

		Power (dBm)

		Power (dBm)

		Power (dBm)

		Power (dBm)



		

		

		

		Average

		Min

		



		1

		

		

		18.5

		17.0

		



		2

		

		

		

		

		



		3

		

		

		18.5

		17.0

		



		4

		

		

		

		

		



		5

		

		

		

		

		



		7

		

		

		18.0

		16.5

		



		8

		

		

		

		

		



		12

		

		

		

		

		



		13

		

		

		

		

		



		19

		

		

		17.5

		15.5

		



		20

		

		

		17.5

		15.5

		



		21

		

		

		17.5

		16.0

		



		28

		

		

		

		

		



		NOTE 1: Applicable for multi-mode GSM/UMTS/LTE.

NOTE 2: Applicability for devices supporting CDMA or aggregated carriers (e.g. multi-carrier HSPA, LTE Carrier Aggregation) is FFS.









---Text omitted---

[bookmark: _Toc472747745]7.3.4	E-UTRA FDD

LEE TRS minimum performance requirements for E-UTRA FDD in data transfer position mode for throughput ≥ 95% of the maximum throughput of the reference measurement channels as specified in section 7.3 of [9] and Annex A of [9] are defined in Table 7.3.4-1 for Tablet devices.

Table 7.3.4-1: Tablet TRS minimum requirements for E-UTRA FDD in data transfer position

		Operating band

		Channel bandwidth

		Sensitivity (dBm)



		

		

		Average

		Max



		1

		10 MHz

		-93.75

		-92.25



		2

		10 MHz

		

		



		3

		10 MHz

		-95.0

		-93.5



		4

		10 MHz

		

		



		5

		10 MHz

		

		



		7

		10 MHz

		-93.5

		-92.0



		8

		10 MHz

		

		



		12

		10 MHz

		

		



		13

		10 MHz

		

		



		19

		10 MHz

		-91.5

		-89.5



		20

		10 MHz

		-92.5

		-90.5



		21

		15 MHz

		-90.0

		-88.5



		28

		10 MHz

		

		



		32

		10 MHz

		

		



		NOTE 1: Applicable for multi-mode GSM/UMTS/LTE.

NOTE 2: Applicability for devices supporting CDMA or aggregated carriers (e.g. multi-carrier HSPA, LTE Carrier Aggregation) is FFS.







---Text omitted---

[bookmark: _Toc472747779]B.2.2.4	E-UTRA FDD

Table B.2.2.4-1: Tablet TRP recommended performance for E-UTRA FDD in the data transfer position

		Operating band

		Power Class  1

		Power Class  2

		Power Class  3

		Power Class  4



		

		Power (dBm)

		Power (dBm)

		Power (dBm)

		Power (dBm)



		

		

		

		Average

		



		1

		

		

		21.0

		



		2

		

		

		

		



		3

		

		

		20.5

		



		4

		

		

		

		



		5

		

		

		

		



		7

		

		

		20.0

		



		8

		

		

		

		



		12

		

		

		

		



		13

		

		

		

		



		19

		

		

		20.0

		



		20

		

		

		19.5

		



		21

		

		

		20.0

		



		28

		

		

		

		



		NOTE 1: Applicable for multi-mode GSM/UMTS/LTE.

NOTE 2: Applicability for devices supporting CDMA or aggregated carriers (e.g. multi-carrier HSPA, LTE Carrier Aggregation) is FFS.









---Text omitted---

[bookmark: _Toc472747813]B.3.3.4	E-UTRA FDD

Table B.3.3.4-1: Tablet TRS recommended performance for E-UTRA FDD in data transfer position

		Operating band

		Channel bandwidth

		Sensitivity (dBm)



		

		

		Average



		1

		10 MHz

		-96.0



		2

		10 MHz

		



		3

		10 MHz

		-97.0



		4

		10 MHz

		



		5

		10 MHz

		



		7

		10 MHz

		-95.75



		8

		10 MHz

		



		12

		10 MHz

		



		13

		10 MHz

		



		19

		10 MHz

		-94.5



		20

		10 MHz

		-94.5



		21

		15 MHz

		-93.0



		28

		10 MHz

		



		32

		10 MHz

		



		NOTE 1: Applicable for multi-mode GSM/UMTS/LTE.

NOTE 2: Applicability for devices supporting CDMA or aggregated carriers (e.g. multi-carrier HSPA, LTE Carrier Aggregation) is FFS.







---End of changes---
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Attachment:
R4-1704066, R4-164969, R4-168341

1. Overall Description

RAN4 has recently agreed TRP and TRS requirements for LTE tablet devices in Free Space test setup for bands 1, 3, 7, 19, 20, 21 in the attached CR in R4-1704066 to TS 37.144. In 2016, RAN4 also agreed TRP and TRS requirements for UMTS handheld devices in Beside Head and Hands (BHH) test setup for bands I, II, V, VIII in the attached TP in R4-164969, and for bands VI, XIX in the attached CR in R4-168341 to TS 37.144.

2. Actions

To RAN5

It is the understanding of RAN4 that test cases for these LTE tablet TRP and TRS requirements and for UMTS BHH handheld TRP and TRS requirements are developed in a similar manner as other previously agreed OTA TRP and TRS test cases. In previously agreed OTA test cases, TRP and TRS OTA performance requirement, measurement uncertainty and test tolerance values are agreed as a package. Therefore, RAN4 assumed the same test tolerance and measurement uncertainty levels as earlier for developing both LTE tablet TRP and TRS requirement and for developing UMTS BHH handeld TRP and TRS requirements, as reported in table below (ref. TS 34.114).


		

		Test Tolerance

		Maximum Test System Uncertainty



		TRP

		1.0 dB for minimum requirement


0.7 dB for average requirement

		±1.9 dB for single measurement



		TRS

		1.2 dB for maximum requirement


0.9 dB for average requirement

		±2.3 dB for single measurement





RAN4 respectfully asks RAN5 to confirm and to implement this in TS 37.544. 

3. Date of next TSG-RAN WG4 meetings:


TSG-RAN WG4 Meeting #83
15th-19st May 2017 
Hangzhou, China

TSG-RAN WG4 Meeting #84 
21st-25th Aug 2017
Berlin, Germany
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Background

At RAN4#82bis meeting several contributions on framework for LTE BHH OTA requirements and its possible improvements have been discussed (ref. R4-1702804, R4-1702833, R4-1702850,  R4-1702766, R4-1702930):

joint/pass fail criteria methodology and related issues have been addressed

alternative methodologies have been analysed as well.



Discussed framework improvements considered CA case, multi-band support in UE and further technical elements such as 4x4 MIMO.









Agreements (1/2)

		Baseline LTE BHH TRP/TRS values are defined on a per-band basis exploiting available data in RAN4 and considering a baseline applicability condition on inter-band CA support (yes/no) and supporting up to a maximum number of bands NBmax.



		Baseline LTE BHH TRP/TRS values above are evaluated considering following elements:



Impacts on coverage of network

Results of joint-band pass/fail rate in UE (ref. R4-1702929), based on available data in RAN4.



		Baseline LTE BHH TRP/TRS requirements are defined fine-tuning baseline LTE BHH TRP/TRS values in order to reflect above evaluations. Further evaluations are possible.



		In order to cover applicability conditions different than baseline one, offsets to baseline LTE BHH TRP/TRS requirements are defined, as described in next slide.









Agreements (2/2)

		Offsets to baseline LTE BHH TRP/TRS requirements are defined in order to take into account following technical elements:



Inter-band Carrier Aggregation support: factors ΔCA,T for TRP and ΔCA,R for TRS are defined; how to define such factors is FSS; one example is provided in R4-1704012.

Multi-band support: factors ΔMB,T for TRP and ΔMB,R for TRS are defined in order to take into account performance degradation with increasing number of supported bands in UE, higher than NBmin; such factors are band-dependent and whether these offsets apply depend on the number of supported bands in UE.



		Offsets above are used to relax baseline LTE BHH TRP/TRS requirements in order to derive actual BHH TRP/TRS limits for corresponding applicability condition(s). Offsets are summed together. Definition of offset includes evaluations as in slide 3.



		Further offsets might be added in future, in order to reflect further technical elements that are showed to degrade TRP/TRS performance.









Next steps at RAN4#83

		At RAN4#83 meeting companies are encouraged to contribute on following points:



Contributions with measured LTE BHH data to the RAN4 data pool in R4-1702929

Baseline LTE BHH TRP/TRS values and corresponding evaluations as defined in slide 3

Offset factors as defined in slide 4.



		Main priority at RAN4#83 meeting is the finalization of baseline LTE BHH TRP/TRS requirements.



		LTE BHH TRP/TRS requirements for bands without any available measurement data will be left blank.



		NOTE: Ref. R4-1702929 has included erroneous Band 6 results; this will be corrected for the next meeting.
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Background

At RAN4#82bis meeting several contributions on framework for LTE BHH OTA requirements and its possible improvements have been discussed (ref. R4-1702804, R4-1702833, R4-1702850,  R4-1702766, R4-1702930):

Joint pass/fail criteria methodology and related issues have been addressed

alternative methodologies have been analysed as well.



Discussed framework improvements considered CA case, multi-band support in UE and further technical elements such as 4x4 MIMO.









Agreements (1/2)

Baseline LTE BHH TRP/TRS values are defined on a per-band basis exploiting available data in RAN4 and considering a baseline applicability condition on inter-band CA support (yes/no) and supporting up to a maximum number of bands (*) NBmax. Applicability condition will be reflected in a note in the table.



Baseline LTE BHH TRP/TRS values above are evaluated considering following elements:

Results of joint-band pass/fail rate in UE (ref. R4-1702929), based on available data in RAN4.

Impacts on coverage of network.



Baseline LTE BHH TRP/TRS requirements are defined fine-tuning baseline LTE BHH TRP/TRS values in order to reflect above evaluations. Further evaluations are possible.



In order to cover applicability conditions different than baseline one, offsets to baseline LTE BHH TRP/TRS requirements are defined, as described in next slide.

(*) Number of supported bands includes both GSM, CDMA, UMTS and LTE bands regardless of duplicated cases.





Agreements (2/2)

Offsets to baseline LTE BHH TRP/TRS requirements are defined in order to take into account following technical elements:

Inter-band Carrier Aggregation support: factors ΔCA,T for TRP and ΔCA,R for TRS are defined; how to define such factors is FFS; one example is provided in R4-1704012.

Multi-band support: factors ΔMB,T for TRP and ΔMB,R for TRS are defined in order to take into account performance degradation with increasing number of supported bands in UE, higher than NBmax; such factors are band-dependent and whether these offsets apply depend on the number of supported bands and related band range in UE.



Offsets above are used to relax baseline LTE BHH TRP/TRS requirements in order to derive actual BHH TRP/TRS limits for corresponding applicability condition(s). Offsets are summed together. Definition of offset includes evaluations as in slide 3.



Further offsets might be added in future, in order to reflect further technical elements that are showed to degrade TRP/TRS performance.





Next steps at RAN4#83

At RAN4#83 meeting companies are encouraged to contribute on following points:

Contributions with measured LTE BHH data to the RAN4 data pool in R4-1702929

Baseline LTE BHH TRP/TRS values and corresponding evaluations as defined in slide 3

Offset factors as defined in slide 4.



Main priority at RAN4#83 meeting is the finalization of baseline LTE BHH TRP/TRS requirements.



LTE BHH TRP/TRS requirements for bands without any available measurement data will be left blank.



NOTE: Ref. R4-1702929 has included erroneous Band 6 results; this will be corrected for the next meeting.






