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1.  Introduction
In the RAN#96 meeting, the revised WID on FR1-RF enhancement including the introduction of 29dBm CPE/FWA/vehicle/industrial type of UEs was approved [1]. Although these devices could have different characters and implementation options from handheld devices (smartphone/mobile phone), this does not seem to be stated in the WID. This paper is intended to clarify these aspects.
In the following chapters, the term “R18 CPE device(s)”is used to represent these UEs to be discussed under the WID collectively.
2.  Discussion
For reference, the objective of core part is excerpted below:
	[bookmark: _Hlk110254655]4.1	Objective of SI or Core part WI or Testing part WI
The objectives of core part for Rel-18 RF FR1 requirement focus evolution include:
[bookmark: OLE_LINK19]Enable 4Tx on a single carrier for CPE/FWA/vehicle/industrial devices [RAN4]
· Investigate framework and architecture Example bands:
· TDD bands: n41, n77/n78
· FDD bands: n1
· Note 1: the total number of example bands should be limited to 3. n77/n78 are considered as one band during the study.
· Note 2: other bands to be introduced in the release independent way later on from Rel-18
· Note 3: specifying requirements for TDD bands has first priority
·   Specify the UE RF requirements to support 4Tx
· First priority: 4x4 UL MIMO
· Second priority: investigate and if necessary specify TxD requirement to support the same power class in UL MIMO and single antenna port 
· PA configuration assumption:
· First priority: 4x23dBm
· Second priority: 2x23dBm + 2x26dBm, 4x26dBm
· UE power class
· First priority: PC 1.5
· Second priority: PC2/PC3, and/or new power class if needed
· Note 1: PC1.5 is only applicable for TDD bands
· Note: detailed combinations for 2nd priority PA/UE power class assumptions are to be revisited in RAN#97
· NOTE1: Requirements are specified with phase approach. Objectives with 1st priority are considered first.
· NOTE2: It is assumed the devices are equipped with 4Rx antennas for band n1 requirement definition.




	(Cont’d from the previous page)
Enable 8Rx for CPE/FWA/vehicle/industrial devices [RAN4]
· Example bands:
· TDD bands: n41, n77/ n78
· FDD bands: n7
· Note 1: the total number of example band should be limited to 3. n77/n78 are considered as one band during the study.
· Note 2: other bands to be introduced in the release independent way later on from Rel-18
· Note 3: specifying requirements for TDD bands has first priority
· Specify the UE RF requirements to support 8Rx
· Study and specify the requirements to support SRS antenna switching for t1r8, t2r8, t4r8
· Discussion on t4r8 shall start after at least one PC for 4Tx is completed
· NOTE: Requirements are specified with phase approach. Objectives with 1st priority are considered first.




[bookmark: _Hlk109981968]2.1 RF assumptions
2.1.1 RF parts/performance
In LTE, UEs of this category have been discussed mainly under PC1(31dBm). The first attempt was for public safety in Band 14 [2] and succeeding PC1 projects were largely based on the study made in [2]. A significant character in the UE-RF spec is that these UEs basically committed PC3-eqiuvalent requirements on unwanted emission in spite of 8dB higher output power. This came from relaxed form factor constraint: the UE does not have to stick to ultra-small filters or PAs targeted for handheld devices. (Note: a part of reasons may be that some ultra-small filters could not stand for 31dBm single Tx operation.) Electric power consumption could also be relaxed in most of the cases as they could rely on a wall socket or a car mounted battery.
[bookmark: _Hlk110229645]In the WID excerpted above, PA max power/numbers are specified to make N-layer MIMO happen but it seems that the assumptions mentioned above are not covered. Then, we’d like to clarify:
[bookmark: _Hlk109992685][Proposal-1] A clarification is needed how RF parts (PAs/filters) for R18 CPE devices are assumed, reusing handheld device parts or considering better parts through relaxed form factor.
This is important for discussion of compliance with unwanted emission requirements and their conditions, such as with or without (A-)MPR.

2.1.2 SAR compliance
The WID includes n1 as PC2 Tx. While FDD-PC2 handheld devices should be operated under 50% duty cycle, it seems that R18 CPE device does not always have to comply with SAR requirements, esp. for CPE/FWA purposes. Considering flexibility in U/D slot allocation in NR, the same question might be asked for TDD. So it is likely to clarify: 
[Proposal-2] A clarification is needed whether R18 CPE devices should be subject to the duty cycle restriction against SAR.

[bookmark: _Hlk110496872]2.2 International roaming
Unlike a handheld device, it is not (always) likely for R18 CPE devices to be brought to the other countries (Note: it sounds like a vehicular device could still go). As far as the author knows, this aspect was discussed once in B28 PC1 CPE and we were agreed (as a compromise from our side) to put the note below in Table 6.2.2-1 (UE Power Class) of [3] to imply that those PC1 UEs of LTE are not subject to international roaming.
 Note 8  Generally, PC1 UE is not targeted for smartphone form factor.
We would like to clarify:
[Proposal-3] A clarification is needed whether R18 CPE devices could be subject to international roaming.

[bookmark: _Hlk85633784]2.3 UE type designation
As mentioned in sec 2.2, in LTE, UE type was implicitly defined through Power Class. In NR, the same principle was adopted in FR2. In FR1, we have also defined PC1.5 or FDD PC2 for handheld devices. In addition, we have already had PC1 CPE/FWA requirements and the correspondent Block WI for REL-18[4] was approved. 
While we are sure to what extent R18 CPE devices are different from PC1.5/PC2 handheld at present or these 4 types of UEs in R18 CPE device can be handled uniformly, one thing for sure is that careful consideration would be required on how to designate UE types. Then,
[bookmark: _Hlk110498330][Proposal-4] Careful consideration is needed to designate R18 CPE devices.

3.  Conclusion
In this contribution, we intend to clarify prerequisites for R18 CPE devices not stated in the WID. Proposals are:
[Proposal-1] A clarification is needed how RF parts (PAs/filters) for R18 CPE devices are assumed, reusing handheld device parts or considering better parts through relaxed form factor.
[Proposal-2] A clarification is needed whether R18 CPE devices should be subject to the duty cycle restriction against SAR.
[Proposal-3] A clarification is needed whether R18 CPE devices could be subject to international roaming.
[Proposal-4] Careful consideration is needed to designate R18 CPE devices.
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