14

[bookmark: historyclause]3GPP RAN WG4 Meeting #94bis-e		R4-2004690
Electronic meeting, 20 – 30th April 2020	

Agenda item:	8.14.2
Source:	Apple Inc.
Title:	Clarification for PC1.5 intra-band EN-DC discussion
[bookmark: _GoBack]WI/SI:	LTE_NR_B41_Bn41_PC29dBm-Core
Release:	Rel-16
Document for:	Decision

1	Introduction 
A way forward was agreed in RAN4#91 [1] to introduce optional and improved EN-DC A-MPR values for B41/n41 29dBm power class. Due to different views on the underlying architecture and A-MPR handling a new WF [2] was agreed in RAN4#94-e to express the individual positions and gain a common understanding.

2  Discussion
There are multiple goals in the WF [1]. One goal is to introduce PC1.5 and another to obtain improved power reduction values. The new set of A-MPR values shall then be optional by using modified MPR behavior bits which signal certain UE capabilities. Measurements have been conducted under the premise of using dual Tx PA architecture with two 26dBm peak power chains. In general, it was found that due to the usage of the very same Tx chains, PC1.5 and PC2 can have the same power reduction value set, if the power reduction is applied relative to the peak power of each Tx chain (i.e. 26dBm). In case of A-MPR not reducing CG power sufficiently the CG power class limits the maximum output power.  This approach would beneficially combine the two power classes by reducing size of spec and increasing readability.
The challenge of the definition process is the ambiguity of PC2. This power class can be realized by at least two different approaches. The most important ones would be:
1) Two 23dBm Tx chains (2x23dBm)
2) Two 26dBm Tx chains (2x26dBm)
Power reduction has to be defined in accordance with the underlying Tx architecture. The UE is thought to signal its capability by using modified MPR behavior bits. These modified MPR behavior bits have to be enhanced to support different A-MPR value sets. In this way different Tx architectures would be indirectly covered. The UE capability signalling should cover at least these cases:
1) Standard Rel. 15 A-MPR value set
2) Combined A-MPR for UE PC1.5 and PC2 with 2x26dBm Tx chains (this would be the current agenda for EN-DC)
3) A-MPR for UE PC2 with 2x23dBm Tx chains (probably new WF with measurements to obtain data for decision making)

Proposal 1: Use modified MPR behavior bits to signal different A-MPR value sets linked to the underlying UE architecture.  

Looking into the spec TS 38.101-3 6.2B.2.2.2 and 6.2B.3.1.2.1 it can be observed that the sections refer to the UE power class. This provides two examples. The first one for MPRENDC where two power classes are combined since they use the exact same A-MPR values and the second one where A-MPR is defined for 23dBm Tx chains and 26dBm Tx chains by applying the exact same A-MPR either relative to 23dBm or 26dBm. In both cases the spec defines the categories by UE power class first and secondly the architecture. 
This leads to two options: 
1. Separate the power classes by defining one UE PC1.5 section and one UE PC2 section. In case of UE PC1.5 there is only one architecture (i.e. 2x26dBm) and A-MPR value set. For UE PC2 there would be two subsections. The first subsection for 2x26dBm architecture would refer to UE PC1.5 A-MPR while the second subsection for 2x23dBm would get its own A-MPR definition. Since there are no A-MPR values for 2x23dBm yet this section would be ‘void’ until completed. With this approach companies interested in 2x23dBm architecture would get an affirmation that their case is not skipped.
2. The second option is that both power classes (PC1.5 and PC2) are merged into one section, covering the 2x26dBm architecture. A sperate PC2 section can be implemented for 2x23dBm, being ‘void’ until completed. 
Our preference is option two. It has a clearer approach by keeping the individual A-MPR value sets combined in one section by avoiding the split of PC1.5 and PC2 with 2x26dBm.

Proposal 2: Merge PC1.5 and PC2 into one section, covering 2x26dBm architecture. A sperate PC2 section can be implemented for 2x23dBm, being ‘void’ until completed.

3	Conclusions
The aim of this contribution is to help the EN-DC band 41/n41 topic by providing some input and options for discussion. 
Proposal 1: Use modified MPR behavior bits to signal different A-MPR value sets linked to the underlying UE architecture.  

Proposal 2: Merge PC1.5 and PC2 into one section, covering 2x26dBm architecture. A sperate PC2 section can be implemented for 2x23dBm, being ‘void’ until completed.
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