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1 Introduction
In RAN1 AH meeting, LS on new UE capability for Full Tx power UL transmission was agreed and sent to RAN4 as follows[1].
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In this contribution, we provide our views on new UE capability for full Tx power UL transmission based on incoming LS. 
2 Discussion 
Based on incoming LS, 3 different types of UE type supporting UL MIMO can be expected as presented in following example for PC3 UE implementation.
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(1) UE capability 1

(2) UE capability 2

(3) UE capability 3

Figure 1. PC3 UE implementation based on 3 kind of UL MIMO UE capability
In terms of UE implementation aspect, it is obvious that PA cost will be increased proportional to its maximum capable output power. Also, PA having higher maximum output power than its power class might require more power consumption when PA transmit based in its specified UE power class. Based on our understanding, we think that UE capability 1 require high implementation cost and power consumption.
Observation 1. UE capability require high implementation cost/power consumption.

For Flexibility aspect, UE capability 2 can only support its power class in UL MIMO configuration whereas UE capability 1 and 3 can support its power class in both single/UL MIMO mode. Thus, if UE having capability 2 attached to gNB not supporting UL MIMO, actual UE output power will be limited from its rated power class and cell coverage will be reduced as a results. Thus, UE capability 2 should be excluded.

Observation 2. UE capability 2 cannot support its power class in single Tx mode.
Also, we would like to point out that UE capability 2 and 3 have some potential RAN1 impact especially in UL MIMO precoding matrix as specified in TS38.211 Clause 6.3.1.5. In current RAN1 precoding matrix design, some TPMI index can cover antenna selection mode and all its transmit power is concentrated in certain antenna port. In this cases, UE is implemented as described with UE capability 2 or 3, actual output power can be limited below its specified UE power class. How to handle this issue is up to RAN1 decision.

In table 1, we summarized Pros./Cons. depends on each UE capability based on our understanding.

Table 1. Pros./Cons. Depends on each UE capability
	
	Pros.
	Cons.

	UE capability 1

	Support its power class in both single/UL MIMO configuration
	High implementation cost / power consumption



	UE capability 2
	Low implementation cost/power consumption
	Potential impact on RAN1 precoding matrix design for codebook-based transmission

Only support its power class in UL MIMO configuration
(Cell coverage will be reduced in single UL mode)

	UE capability 3
	Support its power class in both single/UL MIMO configuration
Moderate implementation cost/power consumption
	Potential impact on RAN1 precoding matrix design for codebook-based transmission


As UE vender, we prefer to take UE capability 3 as baseline considering implementation cost and power consumption. Anyway, which kind of implementation is suitable is up to UE vender’s decision if there is no critical impact on system performance.
Proposal. Take UE capability 3 as RAN4 baseline UL MIMO architecture and do not introduce such kind of UE capability signaling

Our approach can be easily extended in their applicability for PC2 case and between 2 and 4 port UL MIMO capable UEs.
3 Conclusion
In this paper, we provide our views on new UE capability for full Tx power UL transmission. Our observation and proposal are as follows;

Observation 1. UE capability require high implementation cost/power consumption.

Observation 2. UE capability 2 cannot support its power class in single Tx mode.
Proposal. Take UE capability 3 as RAN4 baseline UL MIMO architecture and do not introduce such kind of UE capability signaling.
Reference
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1. Overall Description:


RAN1 made the following agreement on new UE capabilities for the UE to support full Tx power in UL transmission for power class 3 UEs. However, applicability of the new UE capabilities for power class 2 UEs was not concluded in RAN1.


Agreement


Full TX power UL transmission with multiple power amplifier is supported at least for codebook based UL transmission for non-coherent and partial/non-coherent capable UEs. The support of this feature is indicated by the UE as part of UE capability signalling. For power class 3:


UE capability 1: for the UE to support full Tx power in UL transmission, full rated PAs on each Tx chain is supported with a new UE capability. 


FFS: detailed power scaling description 


Note: Full Tx power means UE delivers total power of 23dBm for PC3


UE capability 2: for the UE to support full Tx power in UL transmission, no Tx chain is assumed to deliver full power with the new UE capability 


FFS: detailed design


UE capability 3: for the UE to support full Tx power in UL transmission, subset of Tx chains with full rated PAs is supported with a new UE capability.


FFS: Whether all three capabilities will be specified or a subset will be specified


FFS: UE capability signalling/reporting details


Note: Two or more of the above capabilities could be merged depending on the further details





It should be noted that how to reflect the assumed PA power per Tx chain in UE capability detail is to be further discussed, and so the UE capabilities above may not directly indicate maximum PA power on each of the UE’s Tx chains.


2. Actions:


To RAN4:


RAN1 respectfully asks RAN4 to take the agreements into account and to provide their views on


applicability of the new UE capabilities for power class 2 UEs


any differences in their applicability between 2 and 4 port UL MIMO capable UEs.











_1611658764.vsd
Po_max=
20dBm


Baseband
Modem


Po_max=
20dBm



_1611658775.vsd
Po_max=
23dBm


Baseband
Modem


Po_max=
20dBm



_1611658751.vsd
Po_max=
23dBm


Baseband
Modem


Po_max=
23dBm



