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In the WID on Rel-18 MIMO evolution for downlink and uplink, the following objectives are relevant to the feature simultaneous transmission with multi-panel (STxMP) [1]. The RF requirements, mainly the power limit for STxMP, have been discussed in the recent RAN4 meetings based on [2-7]. LS to RAN1 on STxMP power limitation and WF on UE RF requirements have been agreed [8, 9]. This paper provides our views on power limit for STxMP.
· Study, and if needed, specify the following items to facilitate simultaneous multi-panel UL transmission for higher UL throughput/reliability, focusing on FR2 and multi-TRP, assuming up to 2 TRPs and up to 2 panels, targeting CPE/FWA/vehicle/industrial devices (if applicable)

[bookmark: _Toc116995842]Discussion
Power limitation for STxMP
In the WF [9], the following was agreed for further study.
<Way forward>: ‘Per-TCI state’ configured power for ‘per-panel’ power limitation
- 	Companies are encouraged to provide view on ‘Per-TCI state’ power limitation, or other solutions to support ‘per-panel’ power control based on realistic implementation considerations.  
<Way forward>: Method to specify ‘per-UE’ power limitation.
-	Companies are encouraged to provide view on ‘Per-UE’ power limitation for STxMP with following options
   -	Option 1: Reuse legacy requirement for STxMP
    -	Option 2: Define new requirements as ‘total power concept’ for STxMP
    -	Option 3: Others

It is also worth noting in the LS [8] RAN4 made the following agreement:
“It is believed that both assumptions are feasible, and both assumptions shall be applied to a same UE. The per-panel power limitation would be defined if deemed necessary, and the per-UE power limitation would be applicable at all the time. ‘Limitation’ here applies to regulatory compliance rather than a configured power requirement.
RAN4 can confirm that it can define the configured transmitted power requirement per-TCI for STxMP, but other solutions are not precluded.”

It is clear that per-UE power limit would apply and whether to define per-panel power limit is to be further discussed. 

To specify “per-UE” power limit for STxMP, we can consider Option 1 as a starting point. Below we discuss each of the four parameters of the power class. 

Max EIRP 
This parameter is specified to ensure the regulatory requirement. In fact, the limit for 55dBm for PC1 was derived from FCC requirement. To ensure regulatory compliance, as mentioned in the RAN4 LS, this limit should remain unchanged. Then the issue becomes how to accommodate UEs with two UL TX panels. In our understanding, there is no need to make any change. Since EIRP is a requirement governing UE radiated power in a certain direction, this limit can apply to both TX panels. If the two beams generated by the two panels overlap, the aggregated EIRP in any overlapped direction needs to be under the Max EIRP limit.

We also believe the impact on implementation is minimal. For instance, the Min Peak EIRP of band n257 is 40dBm, which is 15dB below 55dBm, so if the two panels each has Min Peak EIRP of 40dBm, the sum of the two over any direction is likely to be still below 55dBm.

Proposal 1: For STxMP, the existing per-UE Max EIRP should be reused. 

Max TRP 
Max TRP is not a regulatory requirement in FR2. It is specified for coexistence consideration, i.e., to ensure there is no excessive UL interference to neighbor cells. In this case, there could be two options as shown below:
· Option 1: Reuse the existing Max TRP limit without any change. 
· Option 2: Increase it by 3dB per UE, i.e., to have the same max TRP for each panel. This is subject to further coexistence analysis. 

We would like to note that implementation capability should be considered here to decide if there is a need to increase it. For instance, if the existing Min Peak EIRP can be reached without increasing Max TRP, since Min Peak EIRP is the parameter to decide UL coverage or throughput performance, it can remain unchanged.

Proposal 2: For STxMP, the existing per-UE Max TRP can be reused or increased, subject to further investigation of implementation and coexistence analysis.

Min Peak EIRP
As said above, this is a critical parameter in UE power class definition to decide UL coverage or throughput performance. From this perspective, it is preferred to be the same for each panel as the existing limit per UE. In this way, when the UE transmits in two UL directions, each direction can have comparable coverage/throughput performance to that of the existing UEs. 

From implementation perspective, as each panel is likely supported by its separate antenna module, RF/IF changes, it is feasible to maintain the same Min Peak EIRP. 

It is important to point out we are discussing CPE/FWA/vehicle/industrial devices, to which PC3 UEs such as smartphones do not belong. Those devices are expected to be less constrained by power consumption or form factor restriction and thus can afford to have the same per-panel Min Peak EIRP as currently specified per UE.

Proposal 3: For STxMP, the existing per-UE Min Peak EIRP can be reused or modified, subject to further investigation of implementation.

Spherical coverage
We do not see a strong need to consider specifying spherical coverage requirement for each panel at this moment for the following reasons:
· This is not directly asked in RAN1 LS.
· Defining new requirement for each panel or jointly for two activated panels is a complex and time-consuming endeavor. In addition, such devices are expected to meet the legacy requirement, which can serve as a minimum guarantee of per-panel performance.

Proposal 4: For STxMP, it is preferred not to specify new spherical coverage requirement due to time and complexity consideration.

MPE compliance for STxMP
In the WF, there is the following agreement:

<Agreement>
· STxMP scenario should be carefully considered to simultaneously handle the regulatory MPE requirements and the total radiated power requirements
We agree that MPE is important to consider. Two issues can be studied first in RAN4:
· How relevant it is considering the targeted device types, i.e., CPE/FWA/vehicle/industrial devices (if applicable). To have appropriate measures to ensure MPE compliance, it is necessary to consider the typical use case of each device type, in particular how close it is to human tissues.
· To comply with MPE requirement, the joint impact of two transmitting panels needs to be considered. And if necessary, both panels need to take power backoff measures. This would couple the power control of each panel. We understand more discussions are needed in RAN1 regarding the per-TCI state power control.

Proposal 5: For MPE compliance, further discussion is needed to investigate typical use case of each device type.

‘Per-TCI state’ power limitation for STxMP

We shared our views on per-UE power limits above with the per-panel or per-TCI state power limit in mind. Meanwhile, we understand that whether additional per-TCI state power limit is needed depend to a large extent on the RAN1 discussion on power control for STxMP. At this state, it is preferred to hold the RAN4 discussion until there is further updates from RAN1, given that RAN4 has sent the LS and provided info to RAN1 to progress the discussion. Without further info from RAN1, the need of specifying per-TCI state power limit remains unclear.

Proposal 6: It is preferred to wait for further updates from RAN1 before RAN4 discusses how to specify per-TCI state power limit.

[bookmark: _Toc116995848]Conclusion
In this contribution, we make the following proposals on STxMP：
[bookmark: _Toc116995849]Proposal 1: For STxMP, the existing per-UE Max EIRP should be reused. 
Proposal 2: For STxMP, the existing per-UE Max TRP can be reused or increased, subject to further investigation of implementation and coexistence analysis.
Proposal 3: For STxMP, the existing per-UE Min Peak EIRP can be reused or modified, subject to further investigation of implementation.
Proposal 4: For STxMP, it is preferred not to specify new spherical coverage requirement due to time and complexity consideration.
Proposal 5: For MPE compliance, further discussion is needed to investigate typical use case of each device type.
Proposal 6: It is preferred to wait for further updates from RAN1 before RAN4 discusses how to specify per-TCI state power limit.
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