Page 1

3GPP TSG-RAN WG4 Meeting #88bis 
R4-1813071
Chengdu, China, 8th – 12th October, 2018
Source: 
NTT DOCOMO, INC.
Title:
Handling UE types in FR2
Agenda item:
7.6.14.1
Document for:
Approval
1 Introduction
In RAN4#87, additional power class 1, 2, 4 for FR2 were introduced to TS 38.101-2. Some UE designator is specified in the current spec against the previous agreement in the approved ad-hoc minutes [1]. This paper revisits the previous discussion and proposes to remove the UE designator from TS 38.101-2.
2 Discussion
In RAN4#87, there was a discussion about the handing the UE designator such as handheld UE, FWA, and vehicle mounted UE. After the discussion, the below agreement were reached:

Agreement: Don’t introduce type designator as a field in the specification. But if needed, RAN4 can consider to add notes (or other methods) for some power class. 
Observation 1: There was the previous agreement not to introduce the UE type designator in TS 38.101-2.
The reasons why the exact UE types of each power class should not to be introduced in spec are:
· The exact definition of UE types is ambiguous if UE types is specified in the spec.
· if there is a description such as “Power class 3 is used for Handheld UE”, then it is unclear what is the definition of Handheld UE, what size of Handheld UE, and so on. Furthermore, if the detailed definition of UE types are clarified, which may restrict flexibility of implementation.
· Considering more and more UE types will come, which require the minimum peak EIRP, spherical EIRP, maximum TRP, and maximum EIRP. However, if the UE types is introduced in spec, we need to introduce new power class one by one.
· For LTE, PC1 UE is not the handheld UE type in real use case, that is not treated as a different UE type, but just different power class.

Observation 2: If UE types are introduced in the spec, there were concerns that the definition of UE types are ambiguous and that when considering new UE types, new power class have to be introduced one by one.  
On the other hand, it can provide a clear understanding if just specifying the power class requirement because it require the UE to meet the corresponding requirement of the minimum peak EIRP, spherical EIRP, maximum TRP, and maximum EIRP.
Observation 3: It can provide a clear understanding if just specifying the power class requirement without introducing UE types designator.
Proposal 1: Based on the previous agreements, exact UE types such as FWA and Handheld UE for each power class should be removed from TS 38.101-2.
3 Conclusion
The contributions of this paper are summarized as below:

Observation 1: There was the previous agreement not to introduce the UE type designator in TS 38.101-2.
Observation 2: If UE types are introduced in the spec, there were concerns that the definition of UE types are ambiguous and that when considering new UE types, new power class have to be introduced one by one.  
Observation 3: It can provide a clear understanding if just specifying the power class requirement without introducing UE types designator.
Proposal 1: Based on the previous agreements, exact UE types such as FWA and Handheld UE for each power class should be removed from TS 38.101-2.

-----------------------------------TS 38.101-2-----------------------------------
6.2.1
UE maximum output power

6.2.1.1

UE maximum output power for power class 1

The following requirements define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The requirement is verified with the test metric of EIRP (Link=Beam peak search grids, Meas=Link angle). 
Table 6.2.1.1-1: UE minimum peak EIRP for power class 1

	Operating band
	Min peak EIRP (dBm)

	n257
	40.0

	n258
	40.0

	n260
	38.0

	n261
	40.0

	NOTE 1:
Minimum peak EIRP is defined as the lower limit without tolerance


The maximum output power values for TRP and EIRP are found in Table 6.2.1.1-2 below. The maximum allowed EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link angle).

Table 6.2.1.1-2: UE maximum output power limits for power class 1

	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	35
	55

	n258
	35
	55

	n260
	35
	55

	n261
	35
	55


The minimum EIRP at the 85th percentile of the distribution of radiated power measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 6.2.1.1-3 below. The requirement is verified with the test metric of EIRP (Link=Beam peak search grids, Meas=Link angle).

Table 6.2.1.1-3: UE spherical coverage for power class 1

	Operating band
	Min EIRP at 85%-tile CDF (dBm)

	n257
	32.0

	n258
	32.0

	n260
	30.0

	n261
	32.0

	NOTE 1:
Minimum EIRP at 85%-tile CDF is defined as the lower limit without tolerance


6.2.1.2

UE maximum output power for power class 2

The following requirements define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The requirement is verified with the test metric of EIRP (Link=Beam peak search grids, Meas=Link angle).

Table 6.2.1.2-1: UE minimum peak EIRP for power class 2

	Operating band
	Min peak EIRP (dBm)

	n257
	29

	n258
	29

	n260
	

	n261
	29

	NOTE 1:
Minimum peak EIRP is defined as the lower limit without tolerance



The maximum output power values for TRP and EIRP are found in Table 6.2.1.2-2 below. The maximum allowed EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link angle).

Table 6.2.1.2-2: UE maximum output power limits for power class 2

	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n260
	
	

	n261
	23
	43


The minimum EIRP at the 60th percentile of the distribution of radiated power measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 6.2.1.2-3 below. The requirement is verified with the test metric of EIRP (Link=Beam peak search grids, Meas=Link angle).

Table 6.2.1.2-3: UE spherical coverage for power class 2

	Operating band
	Min EIRP at 60%-tile CDF (dBm)

	n257
	18.0

	n258
	18.0

	n260
	

	n261
	18.0

	NOTE 1:
Minimum EIRP at 60%-tile CDF is defined as the lower limit without tolerance


6.2.1.3
UE maximum output power for power class 3

The following requirements define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The requirement is verified with the test metric of EIRP (Link=Beam peak search grids, Meas=Link angle).

Table 6.2.1.3-1: UE minimum peak EIRP for power class 3

	Operating band
	Min peak EIRP (dBm)

	n257
	22.4

	n258
	22.4

	n260
	20.6

	n261
	22.4

	NOTE 1:
Minimum peak EIRP is defined as the lower limit without tolerance


The maximum output power values for TRP and EIRP are found on the Table6.2.1.3-2. The max allowed EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2.1-2: UE maximum output power limits for power class 3

	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n260
	23
	43

	n261
	23
	43


The minimum EIRP at the 50th percentile of the distribution of radiated power measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 6.2.1.3-3 below. The requirement is verified with the test metric of EIRP (Link=Beam peak search grids, Meas=Link angle).

Table 6.2.1.3-3: UE spherical coverage for power class 3

	Operating band
	Min EIRP at 50t%-tile CDF (dBm)

	n257
	11.5

	n258
	11.5

	n260
	8

	n261
	11.5

	NOTE 1:
Minimum EIRP at 50 %-tile CDF is defined as the lower limit without tolerance

NOTE 2:
The requirements in this table are only applicable for UE which supports single band in FR2
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