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1	Introduction 
A new work item to define the OTA test methodology and TRP/TRS requirements for UEs operating in NR FR1 stand-alone and EN-DC within FR1 configurations was approved during the RAN #91 [1] and further revised during RAN #92 [2].  During the RAN4 #101bis meeting the following agreements related to the TRP test for UEs capable of transmit diversity were reached [3]:

	Agreement:
· Further discuss the test method for TxD UEs with Method A and Method B as a start point.
· Method A: Make UE worked in the test mode which keep UE transmitting with one fixed antenna. Test TRP of one of UE antennas named as TRP1. And then keep UE transmitting with the other antenna, and test TRP of the other antenna named as TRP2. Take the sum of TRP1 and TRP2 to get the TRP for the UE with Tx Diversity.
· Method B: Make UE worked in Tx Diversity mode. Test TRP with both of the antennas transmitting together. It is the TRP for the UE with Tx Diversity.
· Phase difference changing in TxD is FFS.



This contribution provides our views on the method for TRP testing of TxD UEs.
2	Discussion 
Tx diversity is a UE capability which allows to utilize UL transmission with two transmitters over multiple antennas when the network configures single port transmission.  The term “transparent” means that the network does not have be aware of TxD usage. Since UL performance can considerably degrade with TxD (e.g. signal cancelation) it has been agreed to introduce UE capability signalling to help the network distinguish UEs which rely on TxD to achieve a given power class vs. UEs which rely on full-rated PA implementations.
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Figure 1: Example PA architecture of a UE implementing 26 dBm PC2 with two 23 dBm PAs and utilizing Tx diversity

The currently ongoing Rel-17 WID on TxD aims to allow early implementation of the feature from Rel-15.  RAN2 implemented a new capability signalling for TxD in the section BandNR parameters (TS 38.306 and TS 38.331). It is a non mandatory per band capability and applies to FR1 only.
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Due to correlated transmission on two antennas without phase correction dual Tx has the possibility of full signal cancellation at the receiver antenna.  It is up to UE implementation to use an algorithm to counter this problem, and the algorithm's optimization in performance has an impact on radiated performance of the device.

[bookmark: _Toc95376841][bookmark: _Toc95376849][bookmark: _Toc95771038]Observation 1:	The performance of the UE's TxD implementation to counter full signal cancellation at the receiver has a direct and significant impact on radiated TxD performance

Considering the two options discussed last meeting on how to proceed with the TxD test methodology definition, it is our understanding that the selected option should take the above signal cancellation aspects into account.

[bookmark: _Toc95376843][bookmark: _Toc95376850][bookmark: _Toc95771039]Proposal 1:	For the TxD TRP methodology, RAN4 should select Method B: Test TRP with both of the antennas transmitting together.

3	Conclusions
This contribution provides our views on the method for TRP testing of TxD UEs makes the following observation and proposals:

Observation 1:	The performance of the UE's TxD implementation to counter full signal cancellation at the receiver has a direct and significant impact on radiated TxD performance


Proposal 1:	For the TxD TRP methodology, RAN4 should select Method B: Test TRP with both of the antennas transmitting together.

4	References
[bookmark: _Ref71546842]RP-210807, "Introduction of UE TRP (Total Radiated Power) and TRS (Total Radiated Sensitivity) requirements and test methodologies for FR1 (NR SA and EN-DC)," vivo, OPPO, CMCC, CAICT, Rohde & Schwarz, 3GPP RAN #91, March 2021
[bookmark: _Ref78987943]RP-211158, "Introduction of UE TRP (Total Radiated Power) and TRS (Total Radiated Sensitivity) requirements and test methodologies for FR1 (NR SA and EN-DC)," vivo, OPPO, CMCC, 3GPP RAN #92, June 2021
[bookmark: _Ref95770090]R4-2203070, "WF on TRP TRS for UE with multi-antenna," OPPO, 3GPP RAN4 #101bis, January 2022
Apple Inc.
Apple Inc.
image2.png
TS 38.306 v16.7.0

FDD-
Definitions for parameters Per M TDD FRIFR2
DIFF DIFF

txDiversity-r16

Indicates whether the UE supports transparent Tx diversity
requirements as specified in the suffix G clauses of TS 38.101-1 [2] (see Band |No |N/A FR1 only
also clauses 4.2 and 4.3 of TS38.101-1 [2]).




image1.png
UE

(max 26dBm)





