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1 Introduction
RAN4#93 discussed Rel-16 FR2 spherical coverage enhancement, which is a scope of Rel-16 WI for FR2 UE RF enhancement [1]. In the previous meeting, it was agreed that RAN4#94 would discuss the feasibility studies and would decide how to complete the spherical coverage enhancement [2]. This paper provides our view about the feasibility studies based on Rel-15 discussion and propose how to move forward.  
2 Discussion
2.1 Agreements
As a reference, the below is the agreed contents proposed in [2].
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2.2 Feasibility study
We would like to take into consideration feasibility studies from chipset and UE vendors, and here we show our consideration on the practical factors. Based on the discussion in the previous meeting, our understanding is that some chipset and UE vendors need to know which practical factors are changed from the Rel-15 power class 3 UE to enhance the performance of spherical coverage. 
We can see in TR 38.817-01[3] the practical factors which is used for deriving Rel-15 spherical coverage requirements. For peak EIRP, there is several factors such as the number of antenna element, antenna element gain, implementation loss, and so on. Each company provided different values of practical factors. The value differences of most of the practical factors ware within 2dB between each company, but the value difference of the implementation loss was larger, i.e., about 6dB, and thus the factor of implementation loss is one of the candidates to be improved. And another candidate is the number of antenna element, for which all companies assume 4 when deriving Rel-15 peak EIRP requirement.
For spherical coverage, the important factor is the number of panels. As described in TR 38.817-01[3], there are two table for one panel assumption and two panels assumption, and as a result, the value of Rel-15 spherical coverage requirement was between the averaged value of the one panel assumption and the averaged value of the two panels assumption. This fact means that UE may meet Rel-15 requirement using one or two panels. However, based on the information from some vendors and online web site, some actual devices seem to have three or four panels. We guess there is a possibility a UE can develop more than two panels and can improve its performance of spherical coverage.
Furthermore, it is also mentioned that several reported data in REl-15 ware based on the simulations and few data ware based on the measurements. We would like to know whether or not the reported data can be improved through the experience of the implementation of actual Rel-15 FR2 UE.

Proposal 1: Define the enhanced spherical coverage requirement using the improved practical factors
· The number of antenna panels is assumed to be more than 2 panels.
· Other improved practical factors is not precluded. 
　
Excerpt from TR 38.817-01[3]:
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2.3 Targeted value of requirements
 In addition to the feasibility studies, we would like to discuss the targeted value of the spherical coverage requirement from the perspective of the standard specification. Since power class 1 has different maximum limit of TRP and EIRP, and power class 2 has narrower spherical coverage %-tile than power class 3, power class 4 is only a candidate of power class for enhanced FR2 devices. However, there is a large performance difference between power class 3 and power class 4, and so far, it seems too difficult for UE, which size is more or less the same size of smartphone, to meet power class 4 requirements. Therefore, it would be better to apply the middle value as new requirement between power class 3(11.5dBm@CDF 50%-tile) and power class 4(25dBm@CDF 20%-tile) such as 18dBm@CDF 35%-tile so that UE can improve their performance step by step. 
And the above approach to introduce the new requirement between power class 3 and power class 4 should be good in terms of minimizing the number of different power class requirements. Otherwise, the number of power class related requirements might increase to cover various types of power capability UE.
 
Proposal 2: Evaluate the required practical factors to achieve the targeted value of enhanced spherical coverage requirement of 18dBm@CDF 35%-tile.

2.4 Schedule
 Based on the above consideration, we would like to propose the details of the procedure to complete the spherical coverage enhancement in Rel-16 WI.
 Proposal 3:
· RAN4#94-e: 
· Capture the input of the feasibility studies in TR 
· Clarify which practical factors need to be improved to enhance spherical coverage requirements
· RAN4#94bis: 
· Decide the value of the enhanced spherical coverage requirements.
· Option1: Specify a X %-tile for 11.5dBm EIRP spherical coverage value
· Option2: Specify a 50%-tile for Y dBm EIRP spherical coverage value
· Option3: Specify a X%-tile for Y dBm EIRP spherical coverage value
· Decide how to specify the new requirements, and send LS to RAN2 if it has impact on RAN2 signalling.
· Option A: Introduce new power class
· Option B: Introduce new UE capability to enhance the spherical coverage value of power class 3
· Other options are not precluded.
· RAN4#95:
· Approve final CR in Rel-16, or/and make RAN4 agreement to introduce Rel-17 WI related to enhanced spherical coverage requirements.
· Approve TP about the summary of the feasibility studies in TR if needed.
3 Conclusion
In this contribution, we provided our view on spherical coverage enhancement. Our observations and proposals are as follows:

Proposal 1: Define the enhanced spherical coverage requirement using the improved practical factors
· The number of antenna panels is assumed to be more than 2 panels.
· Other improved practical factors is not precluded. 

Proposal 2: Evaluate the required practical factors to achieve the targeted value of enhanced spherical coverage requirement of 18dBm@CDF 35%-tile.

Proposal 3:
· RAN4#94-e: 
· Capture the input of the feasibility studies in TR 
· Clarify which practical factors need to be improved to enhance spherical coverage requirements
· RAN4#94bis: 
· Decide the value of the enhanced spherical coverage requirements.
· Option1: Specify a X %-tile for 11.5dBm EIRP spherical coverage value
· Option2: Specify a 50%-tile for Y dBm EIRP spherical coverage value
· Option3: Specify a X%-tile for Y dBm EIRP spherical coverage value
· Decide how to specify the new requirements, and send LS to RAN2 if it has impact on RAN2 signalling.
· Option A: Introduce new power class
· Option B: Introduce new UE capability to enhance the spherical coverage value of power class 3
· Other options are not precluded.
· RAN4#95:
· Approve final CR in Rel-16, or/and make RAN4 agreement to introduce Rel-17 WI related to enhanced spherical coverage requirements.
· [bookmark: _GoBack]Approve TP about the summary of the feasibility studies in TR if needed.
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* Companies are encouraged to provide their feasibility studies in RAN4#94 for
handheld UE

* Possible enhancement 1: add a different %-tile for EIRP spherical coverage value, i.e., 11.5dBm
for n257, n261, n258, and 8dBm for n260 or other lower EIRP spherical coverage value

* Possible enhancement 2: increase current 50%-tile EIRP spherical coverage value by Y dB
* Bands for feasible studies can be prioritized as n257, n261, n260, n258

* If needed, provide parameters related to UE form factor assumption to achieve enhancement of spherical
coverage requirement

* RAN4#94 should decides to take the below options:

* Altl: Enhance spherical coverage requirements
* Optionl: Enhance %-tile for EIRP spherical coverage value[2][3][5]
* Option2: Enhance dBm value for 50%-tile of EIRP spherical coverage value[6]

* Alt2: Introduce the new power class for handheld UE[4]
* Other options are not precluded

* Evaluation of feasible studies will be captured in TR 38.831 in RAN4#94.
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Based on above evaluation, several companies proposed 50%-tile value. But there was a variety of assumptions for the
reperted data and some was based of simulations, while a few were based on meastrements. To help analyze the dafz, 0
tables are provided below s:mmarizing the 50%dile values for 1 pand and 2 panels. After discussion, spherical coverage
in one power class s one specification Firally, minimum EIRP at 50%tile CDF is defined as 11.5dBm for 20G Hz and as
SBm for 39Hz.

Table 72.1.43.2: Summary of 50%.
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Table 7.2.1.433: Summary of 50%tile values — 2 panel
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