3GPP TSG-RAN WG4 Meeting #84bis

R4-1710392
Dubrovnik, Croatia, October 9 – 13, 2017
Agenda item:
6.1
Source:
Intel Corporation
Title:
On bounding TRP/TRS requirement proposals
Document for:
Discussion
1
Introduction
During the RAN4 #84 meeting the Rel-14 LTE TRP/TRS work item failed to achieve a conclusion with no BHH requirements for LTE handsets defined. During the RAN #77 meeting the work item was extended into Rel-15 scope [1], [2].

The extension granted by RAN also includes the following guidance [3]:
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This contribution provides material for offline discussion to address the issues.

2
Discussion
All available data had been collected in a single analysis worksheet during the RAN4 #84 meeting [4]. A draft revision of the worksheet which implements the bracketing proposal described in this paper is attached.
Three proposals were submitted to the RAN4 #84 meeting: two from operators and one from vendors. Table 1 below collects these proposals and calculates the joint band passing rate (JBPR) for each. We observe that the gap in the JBPR between the most stringent operator proposal (46% JBPR) and the vendor proposal (95% JBPR) is very large. The differences per band in the proposed limits are also summarized.

Table 1: Bracketing the TRP/TRS proposals
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Proposal Based on 

JBPR 

[avg]

Bands 12 17 13 28 20 26 5 19 8 21 3 2 25 4 1 30 7 39 40 41 38

B12 B17 B13 B28 B20 B26 B5 B19 B8 B21 B3 B2 B25 B4 B1 B30 B7 B39 B40 B41 B38

Operator 1 TRP 7.50 9.00 7.25 9.00 7.25 9.50 11.50 9.50 9.00 11.50 10.50 8.00 10.00

Operator 1 TRS -84.50 -84.00 -83.00 -84.50 -83.50 -85.50 -87.50 -87.00 -86.50 -87.50 -84.50 -81.00 -83.00

Operator 2 TRP 7.30 9.40 7.10 9.60 7.10 11.10 12.00 10.10 8.80 12.10 12.10 9.90

Operator 2 TRS -84.40 -85.00 -83.60 -85.40 -83.90 -87.50 -87.90 -87.10 -87.20 -88.30 -87.20 -83.00

80% target TRP 6.45 6.45 6.45 6.45 6.45 6.45 8.50 8.50 8.50 8.50 8.50 8.50 8.50

80% target TRS -83.50 -83.50 -83.50 -83.50 -83.50 -83.50 -86.50 -86.50 -86.50 -86.50 -86.50 -82.50 -82.50

89% target TRP 5.00 5.00 5.00 5.00 6.00 6.00 6.00 7.00 7.00 7.00 7.00 7.00 6.50 6.50

89% target TRS -83.00 -83.00 -83.00 -83.00 -83.00 -83.00 -83.00 -85.50 -84.50 -84.50 -84.50 -84.50 -81.50 -81.50

Vendor TRP 5.00 5.00 5.00 5.00 6.00 6.00 6.00 7.00 5.00 5.00 5.00 5.00 4.00 4.00 4.00

Vendor TRS -83.00 -83.00 -83.00 -83.00 -83.00 -83.00 -83.00 -85.50 -84.00 -83.00 -84.00 -84.00 -79.00 -79.00 -79.00

MAX TRP limits 5.00 7.50 5.00 9.40 0.00 7.25 9.60 7.25 11.10 12.00 10.10 9.00 12.10 12.10 8.00 10.00 0.00

MIN TRP limits 5.00 5.00 5.00 5.00 0.00 6.00 6.00 6.00 7.00 5.00 5.00 5.00 5.00 4.00 4.00 4.00 0.00

 MAX TRS limits -83.00 -83.00 -83.00 -83.00 0.00 -83.00 -83.00 -83.00 -85.50 -84.00 -83.00 -84.00 -84.00 -79.00 -79.00 -79.00 0.00

MIN TRS limits -83.00 -84.50 -83.00 -85.00 0.00 -83.60 -85.40 -83.90 -87.50 -87.90 -87.10 -87.20 -88.30 -87.20 -81.00 -83.00 0.00

TRP limits 2.50 4.00 1.25 3.00 1.25 2.50 6.50 4.50 4.00 6.50 6.50 4.00 6.00

TRS limits -1.50 -1.00 0.00 -1.50 -0.50 0.00 -3.50 -4.00 -2.50 -3.50 -5.50 -2.00 -4.00

TRP limits 2.30 4.40 1.10 3.60 1.10 4.10 7.00 5.10 3.80 7.10 8.10 5.90

TRS limits -1.40 -2.00 -0.60 -2.40 -0.90 -2.00 -3.90 -4.10 -3.20 -4.30 -8.20 -4.00

TRP limits 1.45 1.45 1.45 0.45 0.45 0.45 1.50 3.50 3.50 3.50 3.50 4.50 4.50

TRS limits -0.50 -0.50 -0.50 -0.50 -0.50 -0.50 -1.00 -2.50 -3.50 -2.50 -2.50 -3.50 -3.50

TRP limits 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 2.00 2.00 2.00 2.50 2.50

TRS limits 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.50 -1.50 -0.50 -0.50 -2.50 -2.50

TRP limits 1.45 1.45 1.45 0.45 0.45 0.45 1.50 1.50 1.50 1.50 1.50 2.00 2.00

TRS limits -0.50 -0.50 -0.50 -0.50 -0.50 -0.50 -1.00 -2.00 -2.00 -2.00 -2.00 -1.00 -1.00

TRP limits 1.05 2.55 0.80 2.55 0.80 1.00 3.00 1.00 0.50 3.00 2.00 1.50

TRS limits -1.00 -0.50 0.50 -1.00 0.00 1.00 -1.00 -0.50 0.00 -1.00 -2.00 -0.50
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Vendors JBPR excluding TT

95%

2

Telecom Italia, Telia Company, 

Deutsche Telekom [R4-

1707137]

20/80 including TT

46%

1

NTT DOCOMO [R4-1707997] JBPR excluding TT

67%

3

80% target JBPR excluding TT

80%


Figure 1 below graphically illustrates the differences in the limits per band for TRP. 
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Figure 1: Comparison of TRP proposals
Observation 1: For bands below 1800 MHz the difference between Operator 1 and Vendor TRP proposals is bounded by 3 dB.

Observation 2: For bands above 1800 MHz the difference between Operator 1 and Vendor TRP proposals can be as high as 6.5 dB

The concept of bracketing proposals is motivated by past success in resolving the UTRA notebook and UTRA handset TRP/TRS requirements. The basic idea is to define upper and lower bounds on a range of potential values, where each side (operator and vendor) accepts an initial amount of relaxation from their original proposals. In this situation the brackets are proposed at the 80% and 89% JBPR and are also plotted in the figure.
Observation 3: For bands below 1800 MHz the difference between Operator 1 and 80% JBPR TRP proposals is bounded by 2.55 dB and quantifies a potentially reasonable relaxation to achieve a joint passing rate of 80%.
Observation 4: For bands above 1800 MHz the difference between Operator 1 and 80% JBPR TRP proposals is bounded by 3 dB and quantifies a potentially reasonable relaxation to achieve a joint passing rate of 80%.
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Figure 2: Comparison of TRS proposals
Observation 5: For bands below 1800 MHz the difference between Operator 1 and Vendor TRS proposals is bounded by 1.5 dB.

Observation 6: For bands above 1800 MHz the difference between Operator 1 and Vendor TRS proposals can be as high as 5.5 dB

The concept of bracketing proposals is motivated by past success in resolving the UTRA notebook and UTRA handset TRP/TRS requirements. The basic idea is to define upper and lower bounds on a range of potential values, where each side (operator and vendor) accepts an initial amount of relaxation from their original proposals. In this situation the brackets are proposed at the 80% and 89% JBPR and are also plotted in the figure.

Observation 7: For bands below 1800 MHz the difference between Operator 1 and 80% JBPR TRS proposals is bounded by 1.0 dB and quantifies a potentially reasonable relaxation to achieve a joint passing rate of 80%.

Observation 8: For bands above 1800 MHz the difference between Operator 1 and 80% JBPR TRS proposals is bounded by 2.0 dB and quantifies a potentially reasonable relaxation to achieve a joint passing rate of 80%.
The selection of 80% and 89% JBRP proposals has demonstrated a potentially successful procedure to derive the TRP/TRS requirements. When both sides of the discussion work within the agreed JBRP framework and propose JBRP targets that are reasonable, it becomes possible to bracket the roaming TRP/TRS limits.

Observation 9: For all bands the difference between the 80% and 89% JBPR TRP and TRS proposals is bounded by 2.0 dB and quantifies a successful bracketing, where both sides have an opportunity to discuss potential compromises for each band.
Proposal 1: It is proposed to define two JBPR targets of 80% and 89%, such that the per-band limits associated with each JBRP target become the upper and lower bounds for the eventual TRP and TRS limits. Fine-tuning of the values can take a band-specific approach.
During the rather difficult discussions of this topic, it has become apparent that not all operator needs can be met by defining just a single roaming performance requirement. In fact, this observation was made when the GSM TRP/TRS specification was written. One outcome of this observation was the creation of a recommended value for each normative OTA requirement. Our understanding of the GCF usage of the minimum requirement and the recommended value is the following:
1. The GCF conformance agreement group (CAG) assigns a passing outcome to the OTA part of the certification of the DUT when all bands for which the minimum performance OTA requirements are defined.

2. The GCF CAG captures in its certification report for the DUT any bands in which the OTA recommended value was met or exceeded (if the recommended value is defined)

Thus, it should be possible to provide the desired visibility at the certification level into device performance against a potentially more stringent limit.

Proposal 2: It is proposed to bound the recommended values between the JBRP 80% target limits and Operator 1 proposed limits. Fine-tuning of the values can take a band-specific approach.
3
Conclusions

This paper has outlined a bounding approach in order to make progress in the stalled TRP/TRS work item. The following proposals have been made:
Proposal 1: It is proposed to define two JBPR targets of 80% and 89%, such that the per-band limits associated with each JBRP target become the upper and lower bounds for the eventual TRP and TRS limits. Fine-tuning of the values can take a band-specific approach.

Proposal 2: It is proposed to bound the recommended values between the JBRP 80% target limits and Operator 1 proposed limits. Fine-tuning of the values can take a band-specific approach.
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Observations 


LTE TRP and TRS WI is proposed to be extended to March 2018


Large gap between operators proposal and UE vendors proposal on the TRP/TRS performance is observed in the last RAN4 meeting. 


It is challenging to address the above gaps using meeting time. More offline discussion is expected to address the different opinion. 


WF: 


Extend the WI to March 2018 as Rel-15 WI 


TU handling in Q4 2017:


0 TU allocated in Q4


Agenda items will be set up in Q4. Companies are encouraged to join the offline discussion via e-mail reflector, conference call, coffee break during the meeting, etc. 


RAN4 will evaluate the progress in Nov regular meeting for next step


Stop the WI is one of options can be considered in Dec RAN if no specific step to progress is identified. 
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