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1	Introduction
In RAN4#82Bis, contributions are provided to discuss for LTE BHH OTA requirements and its possible improvements, with the following WF agreed [1]:
	· [bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK27]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.
· [bookmark: OLE_LINK34][bookmark: OLE_LINK35]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.
· Rules for applying offsets to baseline LTE BHH TRP/TRS requirements will be described in the spec.
· Further offsets might be added in future, in order to reflect further technical elements that are showed to degrade TRP/TRS performance.



For the next step in RAN4#83, the following actions are agreed:
	· 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. Information on number of supported bands in measured UEs to be provided by companies, even for data already submitted.
· 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.



In this paper, our observations and proposals on the BHH OTA framework improvement will be presented. 

2 Baseline LTE BHH TRP/TRS Requirement
2.1 Applicability Condition for Baseline LTE BHH TRP/TRS Requirement
As agreed in WF [1], the 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 “advanced” features, in which supporting inter-band CA and supporting maximum number of bands larger than NBmax are two examples of two “advanced” features. The reason of discriminating DUTs with or without the advanced features is RAN4 observed that the performance impact of supporting the advanced features could not be trivial. 
From our understanding, the purpose of defining the baseline LTE BHH TRP/TRS and the corresponding applicability condition is to make sure:
[bookmark: OLE_LINK28](1) In the final requirement definition: The baseline BHH TRP/TRS requirement is for elementary devices without “advanced” features. 
(2) In the framework of defining BHH TRP/TRS requirements: The corresponding applicability condition is used to select DUTs from the RAN4 data pool, which are the basis to obtain the baseline BHH TRP/TRS requirement. 
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]Obviously, another question to be answer is the value of NBmax. Based on the above two purposes, when defining the value of NBmax for the applicability condition, the following tradeoff should be considered: (a) if a larger value of NBmax is defined, the baseline requirement is no longer the one for elementary devices; (b) if a smaller value of NBmax is defined, the size of selected measurement data sets will be smaller, thus limiting the accuracy of analysis.  
To investigate the devices’ model specifications which are released in 2012-2013 and no inter-band CA supported, some typical UE specifications could be found as below: 
	
	Released 
	GSM/GPRS/EDGE
	UMTS/HSPA
	LTE

	Device-1
	2012
	850, 900, 1800, 1900 MHz
	850, 900, 1800, 1900, 2100 MHz
	800(B20), 1800(B3), 2600(B7) MHz

	Device-2
	2013
	850, 900, 1800, 1900 MHz
	850, 900, 1800, 1900, 2100 MHz
	800(B20), 850(B5), 900(B8), 1800(B3), 2100(B1), 2600(B7) MHz

	Device-3
	2012
	850, 900, 1800, 1900 MHz
	850, 900, 1900, 2100 MHz
	800(B20), 900(B8), 1800(B3), 2600(B7) MHz



Proposal 1: To choose NBmax larger than 14 (4 GSM bands, 4 UMTS bands and 6 LTE bands) to make sure all measurement data for elementary devices (without advanced features like inter-band CA and supporting maximum number of bands larger than NBmax) to be included in obtaining baseline LTE BHH TRP/TRS requirement.

2.2 Bands in Baseline LTE BHH TRP/TRS Requirements
As indicated in the WF [1], the results of joint-band pass/fail rate should be considered in defining the baseline LTE BHH TRP/TRS requirements, which bands (and correspondingly the number of bands) will be defined in the baseline requirement is another question to be answered. 
Since all the discussion is data driven, we would like to propose the following criteria to decide which band will be included: 
Proposal 2: By applying the agreed applicability condition on the measurement contributed from different companies, all bands with sufficient number of data (i.e., the bands with more than 5 results for both TRP and TRS) should be defined in baseline LTE BHH TRP/TRS requirements.

2.3 Measurement Data Completeness
As indicated in WF [1], companies should provide “Information on number of supported bands in measured UEs, … even for data already submitted”. However there is another issue should be noted to make the joint-band pass/fail rate framework works: In each companies’ submitted results, the number of bands with measurement data (abbr. as NBmeasure) should be exactly the number of LTE bands this device support (abbr. as NBsupport). Although this could be only confirmed by all companies, based on our best guess, at least for certain DUTs, NBmeasure could smaller than NBsupport, in other words, not all supported LTE bands on the DUT are tested with results submitted. 
Proposal 3: Companies should make sure in their individual measurement result submission, the number of bands with measurement data (abbr. as NBmeasure) should be exactly the number of LTE bands this device support (abbr. as NBsupport); in other words, all supported LTE bands on each DUT should be tested and results submitted.

2.4 Target Joint Passing Rate
Even as proposed above, all supported LTE bands on each DUT should be tested and results submitted, we still expect limited DUTs can support all bands to be defined in baseline requirement. As indicated in Intel’s example in calculating joint passing rate [2], if 8 bands are considered in the baseline LTE BHH TRP/TRS requirement, none of DUTs have the capability to support all 8 bands, which can be easily illustrated by the substantial percentage of “N/A” in the analysis table as below as an example.  

[image: ]
Fig. 1: Example of large percentage of “N/A” in the analysis of joint pass rate [2]

Based on this fact, even we consider N bands in the framework to define baseline requirement, the actual number of bands in calculating joint-band pass/fail rate will be much smaller than N. 
The impact of this fact in the joint-band pass/fail rate framework should be noted: When we talking about N bands with joint pass rates averaged around 90%, the joint pass rate could be still largely smaller than 90% for DUTs supporting a big portion of N bands. 
Proposal 4: The target joint pass rate in defining baseline LTE BHH TRP/TRS requirements should be larger than 90%.

2.5 Working Procedure in RAN4
To make sure the framework is workable, we would like to summarize the working procedure in RAN4 as illustrated in the below flow chart (which could be viewed as the simplified version of working procedure summarized in [3]):



Fig. 2: Working procedure to determine baseline BHH TRP/TRS requirements
Proposal 5: The working procedure to determine baseline BHH TRP/TRS requirements with the joint pass/fail criteria considered can be summarized in Figure-2.

3 Offsets to Baseline LTE BHH TRP/TRS requirements 
As identified in WF [1], the following two kinds of offsets should be defined to consider the difficulty and complexity to implement the corresponding advanced features:
	· 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.



Based on the analysis above, the working procedure of deriving the offsets to baseline requirements should be similar to the procedure illustrated in Figure 2, with only difference highlighted in step-1. Specifically, the detailed working procedure could be demonstrated in the following figure:


Fig. 3: Working procedure to determine offset to baseline BHH TRP/TRS requirements
Proposal 6: The working procedure to determine offset to baseline BHH TRP/TRS requirements with the joint pass/fail criteria considered can be summarized in Figure-3.

It should be noted that in Step-3, how to decide which bands to be considered in offset requirement is an interesting question, with the following facts to be expected:
 - When applying different applicability condition in step-1, more bands’ measurements are expected to be included, e.g., there are some new bands with sufficient measurement data right now, or some new bands are included when we take some advanced DUTs into account. 
Obviously, the following observation can be reached: 
Observation 7: At least two options can be used in step-3 of defining offset to baseline requirement:
Option-(a): To define requirements for newly involved bands, but this requirements are not part of the baseline requirements. 
Option-(b): To make the framework simple, these newly involved bands are not taken into account.
4 Conclusion
In this paper, we provide our views on the proposed BHH TRP/TRS framework enhancement with the joint pass/fail criteria considered. The analysis has been provided with the following observation and proposals obtained:
Proposal 1: To choose NBmax larger than 14 (4 GSM bands, 4 UMTS bands and 6 LTE bands) to make sure all measurement data for elementary devices (without advanced features like inter-band CA and supporting maximum number of bands larger than NBmax) to be included in obtaining baseline LTE BHH TRP/TRS requirement.
Proposal 2: By applying the agreed applicability condition on the measurement contributed from different companies, all bands with sufficient number of data (i.e., the bands with more than 5 results for both TRP and TRS) should be defined in baseline LTE BHH TRP/TRS requirements.
Proposal 3: Companies should make sure in their individual measurement result submission, the number of bands with measurement data (abbr. as NBmeasure) should be exactly the number of LTE bands this device support (abbr. as NBsupport); in other words, all supported LTE bands on each DUT should be tested and results submitted.
Proposal 4: The target joint pass rate in defining baseline LTE BHH TRP/TRS requirements should be larger than 90%.



Fig. 2: Working procedure to determine baseline BHH TRP/TRS requirements
Proposal 5: The working procedure to determine baseline BHH TRP/TRS requirements with the joint pass/fail criteria considered can be summarized in Figure-2.


Fig. 3: Working procedure to determine offset to baseline BHH TRP/TRS requirements

Proposal 6: The working procedure to determine offset to baseline BHH TRP/TRS requirements with the joint pass/fail criteria considered can be summarized in Figure-3.
Observation 7: At least two options can be used in step-3 of defining offset to baseline requirement:
Option-(a): To define requirements for newly involved bands, but this requirements are not part of the baseline requirements. 
Option-(b): To make the framework simple, these newly involved bands are not taken into account.
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