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1. Introduction

In last RAN4 meeting, how to specify the RF requirements for Redcap UE were discussed for both FR1 and FR2, but there is no any agreement for FR2 Redcap UE. This contribution provided a further discussion on FR2 Redcap UE.
2.  Discussion
FR2 power classes were established based on difference in UE architecture and use case which are reflected on two key performance parameters: the minimum peak EIRP and spherical coverage. And RAN4 assume each power class is corresponding to one UE type at least for Rel-15. The table 2-1 lists the UE type used in each of the currently defined FR2 power classes:

Table 2-1 Assumption of UE types
	UE Power class
	UE type

	1
	Fixed wireless access (FWA) UE

	2
	Vehicular UE

	3
	Handheld UE

	4
	High power non-handheld UE

	5
	Fixed wireless access (FWA) UE


It was noted that the UE types shown in the table were typical examples for that power class, other UE types were not precluded as long as it can meet the requirement of that power class, i.e., handheld UE include not only smartphone but also tablet, USB device and laptop PC etc.
Actually, Redcap UE is a kind of reduced capability NR devices not one use case, it will have three kinds of use case, such as industrial wireless sensors, video surveillance and wearables, so we don’t category Redcap UE as one UE type simply.
Table 2-2 summarized the characteristics of three use cases for Redcap UE based on the WID [1]:
Table 2-2 the characteristics of three use cases for Redcap UE
	Use cases
	Specific characteristics
	General characteristics

	Industrial wireless sensors
	The device is stationary

The battery should last at least few years
	Lower cost and complexity

Small and compact form factor
Supporting all FR1/FR2 bands for FDD and TDD

	Video surveillance
	The device has low mobility
	

	Wearables
	The battery should last multiple days
	


Based on the mobility of the devices, three use cases of Redcap UE can be mapped to two UE types comparing to NR FR2 UE types:
· Industrial wireless sensors and video surveillance are similar to  FWA UE
· Wearables are similar to Handheld UE.
Considering the battery life and small and compact form factor, redcap UE could consider the max TRP limit of 23dBm and max EIRP limit of 43dBm and use PC3 with 4-element assumption, therefore, Radcap UE could reuse the link budget of normal PC3. 
The device is stationary for industrial wireless sensors and video surveillance, it could reuse the PC1 and PC5 85%-ile point for its spherical coverage requirement. Wearables could reuse PC3 50%-ile point for its spherical coverage requirement.

Currently, for FR2 Handheld UE, the spherical coverage requirement is defined based two panels [2]. Therefore, the Rx branch for FR2 Redcap UE can be reduced from two panels to one panel. The reduced Rx branch for FR2 does not only impact the Rx requirements but also impact the Tx EIRP spherical coverage requirement, the min EIRP spherical coverage requirement for Redcap UE could be redefined based on one panel. Although RedCap UE could maintain two Rx branches like Handheld UE, there is no spherical coverage requirement for Redcap UE with two panels.
Therefore, we could establish the power class dedicatedly for two new Redcap UE types, like this will facilitate to extend other new Redcap UE types.

Proposal 1: Add new suffix in TS 38.101-2 for Redcap UE requirements and define two types of Redcap UE in new suffix as table 2-1.
Table 2-1 Assumption of Redcap UE types
	UE Power class
	Redcap UE type

	1
	Fixed wireless access (FWA) UE

	2
	Wearable UE


Proposal 2: The Rx branch for FR2 Redcap UE can be reduced from two panels to one panel.
Proposal 3: Define the power class for Redcap UE as table 2-2 based on the max TRP limit of 23dBm and max EIRP limit of 43dBm and 4-element assumption, spherical coverage requirement could be defined based on one panel.
Table 2-2 power class for Redcap UE
	UE type
	Power class
	Max TRP
	Max EIRP
	Min peak EIRP
	Spherical coverage

	FWA UE
	1
	23dBm
	43dBm
	Reuse normal PC3
	FFS @85% with one panel

	Wearable UE 
	2
	23dBm
	43dBm
	Reuse normal PC3
	FFS @50% with one panel


In addition, other Tx requirements, i.e., MPR, A-MPR and so on, can reuse the requirements of normal PC3 UE due to Redcap UE reused the same min peak EIRP and max TRP as normal PC3 UE.

Proposal 4: Other Tx requirements can reuse the requirements of normal PC3 UE.
For the Rx requirements of Redcap UE, correspondingly, it could reuse the Reference sensitivity of normal PC3 handheld UE, since it reused the link budget of normal PC3 with 4-element assumption. EIS spherical coverage could be defined based on one panel, and there is no spherical coverage requirement for two panels for Redcap UE. 

Proposal 5: For the Rx requirements of Redcap UE 

· Reference sensitivity can reuse the value of normal PC3 handheld UE.

· EIS spherical coverage can be defined as Reference sensitivity plus the difference value of min peak EIRP and min EIRP spherical coverage.

· Other Rx requirements can reuse the requirements of normal UE.
3. Conclusion

In this contribution, we discussed how to introduce Redcap UE in FR2 Specification TS 38.101-2 and how to define the power class, and proposed:

Proposal 1: Add new suffix in TS 38.101-2 for Redcap UE requirements and define two types of Redcap UE in new suffix as table 2-1.

Table 2-1 Assumption of Redcap UE types
	UE Power class
	Redcap UE type

	1
	Fixed wireless access (FWA) UE

	2
	Wearable UE


Proposal 2: The Rx branch for FR2 Redcap UE can be reduced from two panels to one panel.
Proposal 3: Define the power class for Redcap UE as table 2-2 based on the max TRP limit of 23dBm and max EIRP limit of 43dBm and 4-element assumption, spherical coverage requirement could be defined based on one panel.

Table 2-2 Power class for Redcap UE
	UE type
	Power class
	Max TRP
	Max EIRP
	Min peak EIRP
	Spherical coverage

	FWA UE
	1
	23dBm
	43dBm
	Reuse normal PC3
	FFS @85% with one panel

	Wearable UE
	2
	23dBm
	43dBm
	Reuse normal PC3
	FFS @50% with one panel


Proposal 4: Other Tx requirements can reuse the requirements of normal PC3 UE.
Proposal 5: For the Rx requirements of Redcap UE 

· Reference sensitivity can reuse the value of normal PC3 handheld UE.

· EIS spherical coverage can be defined as Reference sensitivity plus the difference value of min peak EIRP and min EIRP spherical coverage.

· Other Rx requirements can reuse the requirements of normal UE.
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