
3GPP RAN4 Meeting #82bis

R4-1702930
Spokane, USA, 13-17 April, 2017
Agenda item:
7.10.2
Source:
Intel Corporation
Title:
TRP/TRS framework enhancement proposal
Document for:
Approval
1
Introduction
The objectives of the LTE TRP/TRS Work Item [1] have seen somewhat lethargic progress since the approval of the overall TRP/TRS framework [3].  This contribution proposes an enhancement to the TRP/TRS framework and recommends an extension of the Work Item in order to give companies an opportunity to contribute to the enhanced framework.  The intention behind improving the frameworks is to cover the major factors contributing to the challenges associated with agreeing on OTA requirements in general and to create a data-driven approach which facilitates agreement as its outcome.
During the RAN4 #82 meeting a way forward was approved with the following agreements [5]:
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This contribution proposes Option 1 as enhancement of the TRP/TRS framework.
2
Discussion

According to TS 37.144 [2], the scope of the OTA requirements in RAN is the following:
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Observation 1: The implication of the scope of TS 37.144 and the structure of the requirements in the Conformance Agreement Group (CAG) of GCF is the following:  when a device undergoes GCF certification, it will fail the OTA part if it fails an OTA test for any one of the bands for which roaming requirements are defined.
However, the TRP/TRS framework agreed during RAN4 #80 [3] does not contain any aspects which ensure that the process of developing requirements considers roaming bands or the implication that failing any one band fails the device during certification: 
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Observation 2: The analysis aspects of the current TRP/TRS framework do not consider the implication that LTE devices support multiple roaming bands and that failing the roaming requirement for any one band fails the device during certification in GCF.

The WF in [5] identified the following open aspects:
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Regarding a), the selection of bands for the initial application of methodology should be contribution-driven.  The overall goal of the work item is to define OTA requirements for all bands, and the framework should be applied to all bands for which data is available by a certain meeting (such as RAN4 #83, as a potential possibility).

Regarding b), if gaps in terms of measurement data coverage of certain bands are discovered, a decision of whether it is appropriate to extrapolate requirements from bands of similar frequency for which data is available is recommended.

Regarding c), the introduction of test tolerances to the requirement is a RAN5 responsibility and is out of scope of the core RAN4 work.  It is recommended to focus on defining the core requirement in RAN4.

Regarding d), an initial draft of the joint band passing rate analysis worksheet has been provided in [6].  It is recommended to review the correctness and completeness of the data and to correct any inconsistencies, if found.

Observation 3: The discussion above resolves the open issues associated with the framework enhancement proposal identified in [5].

Therefore, it is proposed to enhance the RAN4 TRP/TRS analysis framework with the following:
Proposal 1: The TRP/TRS analysis framework shall include a joint band passing rate analysis of all proposed OTA requirements, such that a passing rate of all devices in the RAN4 OTA results pool is calculated against the proposed OTA limits for a set of bands S.
An example of the implementation of the analysis in Proposal 1 is shown in [6].

Proposal 2: RAN4 to determine an appropriate joint band passing rate according to Proposal 1 (which corresponds to Option 1 in the WF from RAN4 #82) and to set the OTA requirements for roaming bands such that this joint band passing rate is achieved.
3
Proposals
The following proposals have been presented in this paper:
Proposal 1: The TRP/TRS analysis framework shall include a joint band passing rate analysis of all proposed OTA requirements, such that a passing rate of all devices in the RAN4 OTA results pool is calculated against the proposed OTA limits for a set of bands S.

Proposal 2: RAN4 to determine an appropriate joint band passing rate according to Proposal 1 (which corresponds to Option 1 in the WF from RAN4 #82) and to set the OTA requirements for roaming bands such that this joint band passing rate is achieved.
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Following options have been identified for addressing the multi-band support in UE:


To improve current framework considering proposal of joint pass/fail criteria (ref. R4-1700442 and R4-1700564).


To derive an alternative approach.


To keep the current framework as it is, i.e. no updates.


Following critical issues have been identified for option 1 above (i.e. joint pass/fail criteria):


Selection of bands for initial application of methodology


How to add requirements for a band which does not have already requirements, when requirements have been already set for a first set of bands? 


How do test tolerance considerations relate to the methodology?


How does the methodology work in case of data already available in RAN4 (mainly region based)?





How to consider multi-band support in UE has to be considered in finalization of E-UTRA handset TRP/TRS requirements.


RAN4 to study at RAN4#82bis meeting which option among the ones identified in previous slide is selected for addressing the multi-band support in UE:


Selected option shall be clearly defined in term of steps to be performed, thresholds to be used, etc.


No open issues should remain for selected option.


New methodologies are not precluded for addressing the multi-band support of UE.


Selected option shall allow to exploit all data already available in RAN4. Bringing additional data is not excluded.


Companies are encouraged to contribute on which option should be selected and on solving related open issues. Contributions from international organization (e.g. CTIA) are also welcome.





Handheld UE requirements are defined for roaming bands for the speech position (beside the head and beside the head and hand) and hand phantom browsing mode position. Laptop mounted equipment requirements are defined for roaming bands for the data transfer position (laptop ground plane phantom). Laptop embedded equipment requirements are defined for roaming bands for the data transfer position (free space).





All bands are potential roaming bands, and the requirements for roaming bands shall therefore be fulfilled for all bands supported by a UE/MS.


�Requirements for operating bands are dependent on how the network has been built and are thus operator specific and cannot be specified here. Recommended performance values for operating bands (Annex B) are however included in this specification for information. It should be recognised that the ability to meet the recommended performance values depends on the number of frequency bands supported by the UE/MS.





Agreements:


Carrier Aggregation


Two sets of measurements (CA, non-CA) shall be provided to derive CA, non-CA and overall CDFs


The decision of which and how many requirements to adopt shall be matter of discussion during next meeting, and be supported by the observation of the provided measurements. 


A device supporting only intra-band contiguous CA shall be considered as a non CA device.


Population size


No modifications to current framework, i.e., current framework applies. No weighting/scaling


Industrial design


It is encouraged to provide a mix of devices with different industrial designs and not only from one type


Age of data


Companies are encouraged to provide a histogram on a per year basis based on the measurements provided


Further aspects to improve the framework are FFS (e.g. statistical confidence level of the data sets)


The following bands shall be considered for TRP TRS requirement definition with high priority, for which measurements shall be provided according to the work plan in slide 6:


[1, 2, 3, 4, 5, 7, 8, 11, 12, 13, 18, 19, 20, 21, 25, 26, 28, 39, 40, 41, 66]


If measurements are not provided for some of the listed bands, the WI shall focus on those bands for which data is available


Other bands can be added if group agrees


Whether and how to define requirements for other bands, not listed above, based on any form of extrapolation is FFS


How to define requirements for bands in similar frequency range needs further discussion and is FFS (point 2 above).


How to consider number of measured bands vs supported bands in tested devices is FFS and to be discussed next meeting.


Based on available measurements, priority to smartphone and tablet types of device


Test conditions priority (for smartphone):


Hand and head phantom 


Hand phantom


Big hand phantom shall not be treated at this moment





Following critical issues have been identified for option 1 above (i.e. joint pass/fail criteria):


Selection of bands for initial application of methodology


How to add requirements for a band which does not have already requirements, when requirements have been already set for a first set of bands? 


How do test tolerance considerations relate to the methodology?


How does the methodology work in case of data already available in RAN4 (mainly region based)?









