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1
Introduction
In this paper, we share our views on FR2 redcap Tx requirements.
2
Discussion

In WF [1], the agreements for FR2 RedCap use case and UE architecture have been captured:
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For wearable use case, the form factor, device cost and power saving considerations are quite different from those of currently specified smartphone UE types for PC3. Especially that the number of panels and number of elements per-panel will be both reduced.

For FR2 redcap, according to the discussions in previous meeting, there are two main approaches to meet the 1RX description in the RedCap WID:

· Option 1: Reduce the number of elements in the panel from 4 to 2, i.e., 2 dual-polarized antenna elements in single panel.
· Option 2: Reduce the polarization from 2 to 1, but keeping the 1x4 or 2x2 antenna element per-panel architecture

From UE implementation perspective, Option 1 is the reasonable way to reduce the device complexity, power consumption and also device size, which may be the typical architecture for FR2 wearable use scenario. 
Proposal 1: For RedCap wearable device, the baseline architecture should be single panel with 2 dual-polarized antenna elements.

It should also be noted that the array gain and thus output EIRP (for the same PA configuration) will also decrease consequently. For FR2, the power class discussion is highly related to the antenna assumption and UE architecture, which is quite different for different UE types. Therefore, the device with a different TRP and EIRP (at same frequency band) would require a new power class aiming at different UE type and requirements. 
For FR1, although the Rx chain has been reduced, the maximum output power of RedCap Tx is kept unchanged, so the power class of PC3 can be reused. But FR2 RedCap situation is quite different, the Tx power has at least several dBs degradation due to the reduced array gain and form factor limitation. Therefore, it would be necessary to define a new lower power class for FR2 RedCap wearable device.
Proposal 2: FR2 RedCap wearable device, a new power class should be defined.
We also do some simulations to support the above proposals.
Selecting n260 as an example, the minimum peak EIRP of PC3 smartphone is 20.6dBm. Reducing the antenna elements from 4 to 2, will ideally result in 6dB power loss. Besides, considering the wearable device size, the total implementation loss is assued ~2dB larger than smartphone, then the total power degradation can be larger than 8dB. Therefore, the peak EIRP of RedCap wearable device with 1x2 antenna array can be expected as ~12dBm.

To further analyse the spherical coverage performance of RedCap wearable device, we perform a simulation based on the agreed simulation assumption in the WF agreed last meeting [1] [3-4]:
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Figure 1
 Model of wearable device antenna
In Figure 1, the model of wearable device is presented, maximum of 2 panels with 1x2 dual-polarized antenna array are integrated. The material of the device are Glass display, metal frame and plastic backcover.
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Figure 2 Simulation results of RedCap wearable device, Normalized Antenna Gain
In Figure 2, the simulated gain drop of spherical coverage @50%-tile is 13.3 dB for single panel case, and 11dB for two panels case. Based on the assumption of 12dBm EIRP, the spherical coverage of n260 RedCap wearable is -1dBm at 50%-tile.
Observation 1: For FR2 RedCap wearable device with 1x2 antenna array, the simulated gain drop of EIRP spherical coverage @50%-tile is 13.3dB.

Based on the assumption and simulation results, for band n260, the Min peak EIRP of RedCap wearable device is 12dBm, and spherical coverage at 50%-tile is -1dBm. These values can be considered as a starting point in RAN4 for further discussion.
Proposal 3: For the new power class of FR2 RedCap UE at n260 band, RAN4 should consider EIRP=12dBm, Spherical coverage=-1dBm, as a starting point to develop RF requirements.
3 Conclusion

In this paper, we share our proposals for FR2 RedCap UE Tx requirements.
Proposal 1: For RedCap wearable device, the baseline architecture should be single panel with 2 dual-polarized antenna elements.

Proposal 2: FR2 RedCap wearable device, a new power class should be defined.

Observation 1: For FR2 RedCap wearable device with 1x2 antenna array, the simulated gain drop of EIRP spherical coverage @50%-tile is 13.3dB.

Proposal 3: For the new power class of FR2 RedCap UE at n260 band, RAN4 should consider EIRP=12dBm, Spherical coverage=-1dBm, as a starting point to develop RF requirements.
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Issue 4-2: Use case for FR2 RedCap UE (Multiple choice)


Agreement: 


Consider all three use cases in FR2 RedCap UE


Industry sensor


FFS whether FR2 PC5 as starting point


video surveillance


FFS whether use FR2 PC5 as starting point


wearables use case.


FFS whether to reuse FR2 PC3 or defining the new power class


Other use cases are not precluded


For the above use cases


Use n261, n257, n258 as example bands for discussion


Other bands will be introduced in the release independent way 


Issue 4-4-1: UE architecture associated with the different use case RedCap FR2 UE 


Agreement: To define the RF requirements, assume one antenna panel for industry sensor and video surveillance as the starting point


If the difficulty to meet the requirement of use cases, two panels can be considered














