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1. Introduction R4-125719
This contribution proposes UE UTRA BHH TRP and TRS values for Bands I, II, V, and VIII.
2. Background
To date, it has not been possible to agree on UE UTRA BHH TRP and TRS values for Bands I, II, V, and VIII. A methodology for setting requirements was agreed in [1].  However, this methodology does not take into consideration the need for a device supporting multiple bands to pass all requirements simultaneously.  As a result, the dataset can be highly skewed by devices optimized for a single band without consideration of the device performance in other bands.  This issue has been raised by the vendors since RAN4 #76bis [2] (October 2015) and RAN4 #77 [3], but to date the concerns of these multiple vendors have not been addressed.  In particular, it was proposed by vendors (Motorola Mobility, Huawei, Sony Mobile, and Intel) in [2] that the pass/fail criteria associated with TRP/TRS certification values should be defined based on the complete set of frequency bands supported in the UE.  Finally in 3GPP RAN4 #78bis the manufacturers Motorola Mobility, Sony Mobile, Intel, and Huawei,  joined by AT&T,  presented the same arguments again in addition to a series of observations and proposals to allow definition of performance requirements based on realistic radiated performance [4].  Based on [4], Motorola Mobility and Sony Mobile proposed a set of performance requirement values in [5].

It must be noted that antenna matching networks which are highly optimized to meet very aggressive requirements for one band are likely to perform poorly in other bands.  Because very good performance in one band is likely to be correlated with poor performance in other bands, it is essential that pass/fail requirements must be set in a manner that addresses the need for the device to pass all requirements simultaneously, including both core and roaming bands.

3. Results from existing methodology
The results from the existing methodology can be found in the Table 1 below from [6]. The Table from [6] was shown as it most closely adheres to the current single-band framework in [1] in that the framework was strictly applied without arbitrary exclusion of selected data points from the cumulative distributions of TRP and TRS.
	Proposed Minimum Requirement

	Band
	TRP
	TRS

	I
	13
	-100

	II
	8.5
	-99.5

	V
	7.5
	-96

	VIII
	9
	-96



Table 1:  Proposed minimum requirements from [6] in accordance with methodology from [1]
The following observations can be made with respect to the values in Table 1.
Observation 1:  The TRP value is 4.5 dB tighter for Band I than for Band II.  
Since the transmit spectrum for these bands is very similar (Band I: 1920-1980 MHz vs. Band II: 1850-1910 MHz) and they use the same antenna, there is fundamentally no reason why the TRP values should be so vastly different.
Thus, for these Band I and Band II TRP values, the agreed methodology has performed poorly in that the results do not make physical sense.  Furthermore, if these values were to be agreed, Band II would be greatly disadvantaged relative to Band I.
Observation 2: The TRP value is 1.5 dB tighter for Band VIII than for Band V.
Again, since the transmit spectrum for these bands is very similar (Band V: 824-849 MHz, Band VIII: 880-915 MHz) and they use the same antenna, there is fundamentally no reason why the TRP value for Band VIII should be better than for Band V.  This result again calls into question the performance of the  agreed methodology.  If these values were to be agreed, Band V would be disadvantaged relative to Band VIII.
The values proposed in the draft CR [7] from RAN4 #78 can be found below.  These values are substantially different from those in [6] for three reasons:
i) addition of an offset (effectively 0.5 dB) to account for the possible difference between the true distribution and the sample distribution.
ii) selective pruning of the dataset [8]
iii) negotiation between interested companies.
While the TRP value for Band II is improved in this proposal, it is based on negotiation between the interested companies is not a result of the methodology in [1].  In any case, the value is still 3.5 dB worse than for Band I, and this cannot be justified.
	Proposed Minimum Requirement

	Band
	TRP
	TRS

	I
	13.5
	-101

	II
	10
	-100

	V
	8
	-96.5

	VIII
	9.75
	-96.5



Table 2:  Proposed Minimum Requirements from draft CR [7]
3. Moving Forward
We hope that the concerns raised by manufacturers in the last eight months (four 3GPP RAN4 meetings) receive the attention that is deserved so that successful conclusion of this WI can be achieved.  Also, we make one final observation:

Observation 3:  The UTRA requirements will affect the E-UTRA requirements 
Very aggressive requirements for some bands will require that the antenna matching networks be designed to favor these bands at the expense of degraded performance in other bands. If a device supports both UTRA and E-UTRA, then the same antenna matching networks will be used for both UTRA and E-UTRA. As a result, if Band I is favored at the expense of Band II with respect to the UTRA requirements, it follows that Band 2 performance will similarly be worse than Band 1 for E-UTRA. 

4.  Performance Requirements proposal for Bands I, II, V and VIII
The RAN4 TRP/TIS data pool and post-processing method have served to bring all parties’ proposed limits to within about 2 dB, but it should be noted that the final values offered here are not based on further manipulation or post-processing of those data. Rather, these final values are based on our analysis, considering all products we make in all bands and modes, to offer the most performance that we can support across all bands and modes, with acceptable industrial design and cost compromises. The latter include considerations such as growing dimensions of the phone to enlarge antenna keepouts, limitation of use of metal exterior elements of the phone, and expense of antenna tuner devices of varying performance capabilities, for example.
Adhering to the approach in [4] and further analysis the following performance requirements are here proposed:
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These final limits are offered with these specific provisos:
1. All values are dBm, avg across L-M-H channels and left-right sides, with both receivers active, per 3GPP TS 34.114.
2. Applicable to devices up to 72 mm wide, that fit in CTIA PDA hand phantom
3. Exclude devices supporting Carrier Aggregation (or consider CA relaxation for future study)
4. Exclude devices supporting CDMA (or consider CDMA relaxation for future study)
5. Include multi-band/multi-mode devices, and apply either to core or roaming bands
6. Exclude Test Tolerance.  Specifically, these limits are acceptable only if Test Tolerances of 0.7 dB TRP and 0.9 dB TRS are taken as a relaxation from the limits to generate the final drop-dead pass/fail thresholds for certification in e.g. GCF.  This would follow the same practice as has been taken with the current TS 34.114 head-only limits.
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