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1
Introduction
FR2 RedCap was discussed and had some progress, and some agreements are captured in Chair’s report [1]. We further discuss following open issues in this paper.
2 Discussion
Some agreements are captured here for reference:


We focus on FR2 “wearable” use case here:
· Topic1: What’s exact assumption of UE types for “wearable”
It’s well known that we use certain UE type assumptions for different FR2 power class discussion, because different UE types would lead to quite different conditions from UE implementation and user scenario perspectives. [2]

In RAN4#101-bis-e, we raised this discussion to understand companies’ view on “wearable”, because “wearable” is a quite generic wording. We capture the summary here for easy reference [3]:



After we detailly study each companies’ comment, we think companies’ view is not so diverse. It has chance to have this consensus to move forward, like “RAN4 assumes watch as starting point for wearable device requirement discussion”.
	Company
	Preferred Option
	Comment / MEMO

	#1
	Option 1 (watch)
	if this is operator demand. Our intention is to make sure whether companies have same understanding on “wearable device”, because the exact device type will lead to quite different UE implementation consideration.

	#2
	Option 2 (others)
	Seems wearables are more generic term. What is the difference from testing if it is wearables or watch?

	#3
	depends
	It depends on whether only watch is used for this kind of FR2 RedCap UE.

	#4
	Option 1 (watch) 
	Option1 as starting point

	#5
	Option 1 (watch) 
	We think Option 1 is reasonable (but are open for other suggestions). This form factor may also fit small industrial sensors.

	#6
	Option 1 
	Option1 is reasonable currently. But we are open to further discuss, in case other wearable type are considered.


Moreover, our further view on above Company #2 & #3’s comment/question: 

· View on comment of Company #2: Wearable is definitely a more generic term           and lead a potential issue to converge requirement, because it lead the UE condition/boundary is not clear enough.

· View on comment of Company #3: It’s definitely not only watch can be used for the potential RedCap power class, but just a device assumption for requirement discussion stage. As normal power class, there is actually no limitation on exact UE type. For example, although PC3 is based on Handheld UE assumption, however, it is allowed to have PC3 CPE for example.
Observation1: Companies’ view on device type assumption of “wearable” are summarized, more comments on raised questions are shared.
Observation2: Companies’ views are not so diverse.
Proposal1: RAN4 assumes watch as starting point for wearable RedCap requirement discussion.
· Topic2: Requirement discussion based on “watch” of “wearable”

1) Form factor: “watch” versus “mobile phone”.
· Watch form factor is much smaller than mobile phone.

· Watch battery is much smaller than mobile phone. 
	Example
	mobile phone
	watch

	Form factor (mm)
	145 x 70 x 7.5

(=76,125 mm^3)
	40 x 35 x 11 
(= 15,400 mm^3)

	Battery (mAh)
	2,800
	300


2) WID shows wish on DL/UL throughput and battery life.

3) Watch be worn would be typical use case.
· Spherical coverage shall be FFS. For example, both “which %-tile” and “what value”.
Proposal2: Throughput, battery life, UE implementation feasibility, and use case shall be considered together before specifying FR2 requirements for wearable.
Proposal3: Spherical coverage shall be FFS, both “which %-tile” and “what value”.
3
Proposals
Observations and proposals are summarized as below:
· Topic1: What’s exact assumption of UE types for “wearable”

Observation1: Companies’ view on device type assumption of “wearable” are summarized, more comments on raised questions are shared.
Observation2: Companies’ views are not so diverse.
Proposal1: RAN4 assumes watch as starting point for wearable RedCap requirement discussion.
· Topic2: Requirement discussion based on “watch” of “wearable”

Proposal2: Throughput, battery life, UE implementation feasibility, and use case shall be considered together before specifying FR2 requirements for wearable.
Proposal3: Spherical coverage shall be FFS, both “which %-tile” and “what value”.
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Topic #5: FR2 aspects





…





Agreement: 


For power class for FWA device


Reuse the PC5 power class


For power class for wearable UE and additional industry sensor use case	


FFS whether to define the new power class for wearable UE and additional industry sensor separately, or define one power class for both


To limit the number of additional RF requirements, focus on the following three requirements


Minimum EIRP


Minimum EIS


Spherical coverage


For all the devices above, 2-layer DL MIMO is not mandated and FFS whether to define 2-layer MIMO performance requirements for them.


…





Agreement: For Min EIRP and array arrangement for wearable use case RedCap UE, agree on 


20log(2) = 6 dB lower than FR2 PC3, reduce to half array size of PC3 with array arrangement of (4x1 single panel or 2x1 dual panel, dual pol)





Table 6.2.1.0-1: 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�
�









Issue 5-3-0: “wearable” device assumption clarification


Proposal: For FR2 wearable, use “watch” as the typical assumption for requirement discussion.


Option 1: Yes [ MTK]


Option 2: Others





Summary for 1st round 


Issue 5-3-0�
3 companies think it is fine to consider “watch” as starting point. some companies has question why it is limited to watch but not other possible device which is “wearable”. It may need further discussion to align companies view.�
�






Wearables: Reference bitrate for smart wearable application can be 5-50 Mbps in DL and 2-5 Mbps in UL, and peak bit rate of the device can be higher, up to 150 Mbps for downlink and up to 50 Mbps for uplink.  Battery of the device should last multiple days (up to 1-2 weeks).








