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Introduction

RAN1 received the LS in [1]. We are reproducing the text here for convenience:


“RAN4 would like to inform RAN1 about UE Power Class definition for above 24 GHz range, and power control related agreements made so far. 
Additionally, RAN4 would like to ask RAN1 if the current agreements are compatible with RAN1 design decisions.

Agreements:
1. For UE Power Class definition for above 24 GHz range:
a. RAN4 agreed to define the UE power class for this spectrum range based on EIRP values.
b. A UE Maximum TRP limit will be defined in order to limit the UL interference.
2. Pcmax will be defined for above 24 GHz range in terms of EIRP that includes the antenna beam-forming gain.
3. For the power control related topics, RAN4 made the following agreements so far:
a. The RSRP and CSI-RSRP measurements definition include the Rx beamforming gain for OTA measurements (above 24 GHz range).
b. For conducted testing (sub-6GHz range) RSRP and CSI-RSRP measurements reference point can be maintained at the UE antenna connectors.
Question: 
1. RAN4 is asking RAN1 if the above power class and Pcmax definition related agreements are compatible with all possible type of transmissions (PUSCH, PUCCH, SRS, PRACH).”



In this contribution, we discuss the RAN4 question and we are suggesting a LS reply text in Annex A of the present document. We will address mainly the question regarding Pcmax and power class compatibility with transmission types.



Discussion

It is understood that RAN4 agreement for Pcmax in EIRP terms means pure beamforming related EIRP value. In our opinion, RAN4 is asking if the EIRP based Pcmax derived from an EIRP based power class is covering all beamforming cases pencil beams, wider beams, cases where the antenna directivity is different and thus the peak EIRP will vary as well.
We believe that different types on beams should be supported by physical layer design and power control.

Proposal 1: Different types on beams should be supported by physical layer design and power control.

In the same time we understand that maximum TRP value is required in order to limit the UL interference.

However while supporting different types of beams, in our opinion, the only way to make sure that UE antenna design is optimal is to have a maximum TRP achievable no matter what type of antenna directivity the UE applies.



Figure 1 – Patterns with different directivity levels



For instance, the UE may support 3 types of beams where the EIRP will depend on the DPeak, DMid or DLow. In all 3 cases, the maximum TRP level should not be overshoot. 
If the maximum TRP level is obtained by using a zero-MPR reference waveform, then this maximum TRP level should be achievable through TPC UP commands.

Thus, in our opinion, the maximum TRP value is required in order to support multiple beamforming patterns.

Proposal 2:  The maximum TRP value is required in order to support multiple beamforming patterns.

Following the above discussion points. we are proposing an LS reply draft text in Annex A of this document.


Proposal 3:  Approve the LS reply text suggested in the Annex A.



Annex A
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1. Overall Description:
[bookmark: OLE_LINK4]RAN1 would like to thank RAN4 for its liaison statement (R4-1708807/R1-1715366) on UE Power Class and Power Control.

Question: 
1. RAN4 is asking RAN1 if the above power class and Pcmax definition related agreements are compatible with all possible type of transmissions (PUSCH, PUCCH, SRS, PRACH).

Answer:

RAN1 discussed the RAN4 LS question in the context of RAN4 agreements and concluded that:
a. The EIRP-based power class and Pcmax definitions are compatible with power control and power headroom report for all possible types of beamformed transmissions.
b. However, in order to support different beamforming capabilities(ex. pencil or wide beams), RAN1 suggest that an achievable (through TPC commands) UE-specific maximum TRP need to be guaranteed by the UE antenna design, along with the EIRP based power class and Pcmax.


2. Actions:
To RAN4: 
ACTION: RAN1 kindly asks RAN4 to consider above information for future discussion.

3. Date of Next TSG RAN WG1 Meetings:
TSG RAN WG1 Meeting 90-bis         9 – 13 October 2017			Prague, CZ
TSG RAN WG1 Meeting 91               27 November – 1 December 2017		Reno, US
TSG RAN WG1 Meeting Ad-hoc       22 - 26 January 2018			US
[bookmark: _Ref167612671]




Conclusion
In this contribution we discussed the RAN4 LS in [1] and make the following proposals:

Proposal 1: Different types on beams should be supported by physical layer design and power control.
Proposal 2:  The maximum TRP value is required in order to support multiple beamforming patterns.
Proposal 3:  Approve the LS reply text suggested in the Annex A.
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