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1. Introduction
In RAN#99 meeting, RAN discuss the scope and justification for RedCap HPUE, no consensus has been reached. RAN task RAN4 to further study some aspects to align common understanding [1]. 
In this contribution, we share our views on RedCap HPUE. 
2. Discussions
As reported in the RAN meeting minutes [2], the Option 3 in [1] slide 4 has been endorsed.
Agreement
· Option 3: RAN task RAN4 the following work in the next quarter and come back to RAN#100
· To study how to enable HPUE including PC2 for RedCap in the band agnostic way
· To study the applicable form factor, e.g., sensor, camera


· Form factor 
Regarding the UE assumption for RedCap form factor discussions, in RAN1 studies, the ~3dB antenna efficiency loss was assumed only for wearable devices due to form factor limitation, in TR 38.875:
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It should be noted that the 3 dB loss is resulted from the UE antenna efficiency loss assumed for the wearable use cases. Furthermore, the same target data rate of 100 kbps for PUSCH is assumed for both RedCap UE and the reference NR UE (see evaluation methodology described in clause 6.3). A smaller or no coverage loss for PUSCH is expected if the target data rate for RedCap UE is reduced.


Observation 1: 3dB antenna loss is only assumed for RedCap wearable devices.
In addition, even with the antenna efficiency loss, lower cell edge target data rate can be acceptable for wearables (e.g. smart watch) compared with smart phones (1Mbps cell edge target data rate assumed in RAN1 studies). Given different target data rate can be accepted, the justification on UL coverage issue for RedCap UEs is not clear to the group.
Observation 2: Even with the antenna efficiency loss, lower cell edge target data rate can be acceptable for wearables (e.g. smart watch) compared with smart phones (1Mbps cell edge target data rate assumed in RAN1 studies).
Observation 3: The justification on UL coverage issue for RedCap UEs is not clear to the group.
Regarding other UE types, there is no such antenna loss assumption for other RedCap devices which does not have form factor limitation, e.g. industrial wireless sensors, video surveillance.
Observation 4: For sensor and camera form factor, there is no 3dB antenna loss assumption.
On the other hand, based on the TRP OTA measurement results from LTE watch and smartphone under the same configuration, there is no big OTA performance difference. Now move to NR, the real OTA performance for RedCap has not been verified given the OTA test method is still under discussion in Rel-18 TRP TRS WI.
Observation 5: The OTA test method for NR RedCap TRP measurement is under development in Rel-18 TRP TRS WI.
From UE implementation perspective, higher output power will cause not only cost issue, but also power consumption and overheating issues which are quite sensitive to wearable devices. Therefore, we have the following two proposals:
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Proposal 2: More clarification on the justification of increase Reduced-Capability UEs output power is needed.
· Band agnostic 
In RAN4 spec 38.101-1, the RedCap is suffix I which is defined in Clause 4. Based on RAN4 statement, this is a UE feature similar to CA, DC, etc.  

Table 4.3-1: Definition of suffixes
Clause suffix
Variant
None
Single Carrier
A
Carrier Aggregation (CA)
B
Dual-Connectivity (DC)
C
Supplement Uplink (SUL)
D
UL MIMO
E
V2X
F
Shared spectrum channel access
G
Tx Diversity (TxD)
H
Carrier Aggregation(CA) with UL MIMO
I
RedCap

A terminal which supports the above features needs to meet both the general requirements and the additional requirement applicable to the additional clause (suffixes A to I) in clauses 5, 6 and 7. Where there is a difference in requirement between the general requirements and the additional clause requirements (suffixes A to I) in clauses 5, 6 and 7, the tighter requirements are applicable unless stated otherwise in the additional clause.


Given RedCap is a UE feature, then the HPUE introduction would be a band agnostic way, which might be a non-spectrum working scope not for specific bands.
Observation 6: RedCap is a UE feature in RAN4 spec, the HPUE introduction should be band agnostic way.
Proposal 3: RedCap HPUE introduction would be a band agnostic way, if necessity and applicable form factor are confirmed.
3. Conclusion
In this contribution, we provide our views on RedCap HPUE, and have the following proposals:
Observation 1: 3dB antenna loss is only assumed for RedCap wearable devices.
Observation 2: Even with the antenna efficiency loss, lower cell edge target data rate can be acceptable for wearables (e.g. smart watch) compared with smart phones (1Mbps cell edge target data rate assumed in RAN1 studies).
Observation 3: The justification on UL coverage issue for RedCap UEs is not clear to the group.
Observation 4: For sensor and camera form factor, there is no 3dB antenna loss assumption.
Observation 5: The OTA test method for NR RedCap TRP measurement is under development in Rel-18 TRP TRS WI.
Observation 6: RedCap is a UE feature in RAN4 spec, the HPUE introduction should be band agnostic way.

Proposal 1: Following RAN guidance, RAN4 should focus on the applicable form factor discussion on sensor and camera.
Proposal 2: More clarification on the justification of increase Reduced-Capability UEs output power is needed.
Proposal 3: RedCap HPUE introduction would be a band agnostic way, if necessity and applicable form factor are confirmed.
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