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1  Introduction 
This contribution discusses the necessity of a dedicated MSD threshold for simultaneous Rx/Tx and FDD-TDD band combinations. During the last two RAN4 meetings attempts have been made to agree on certain threshold values. The discussion is quite divided and it was not possible to agree on a WF during RAN4#101-e and RAN4#101-bis-e.
2  Discussion
Self-interference caused by intermodulation products from dual UL and harmonics falling into the receive band has strong influence on DL performance. Data loss in the DL can occur in certain scenarios e.g. if the received signal power at UE is close to reference sensitivity. Data loss causes re-transmission which negatively impacts throughput and in extreme case could lead to link loss. To guarantee minimum performance a certain MSD level is defined for each band combination and the UE must at least meet this requirement. High MSD values at levels of 30dB and beyond have always provided a challenge to the link performance between UE and network. In particular when band combinations were introduced for PC2 major concerns were raised as some combinations featured MSD values beyond 32dBm. To address this issue a new Rel-18 WI has been created which shall explore the introduction of low MSD capability. 
Considering all the concerns regarding the negative performance impact of high MSD values it seems reasonable to define thresholds for mandatory simultaneous Rx/Tx. During the last two meetings the actual value was heavily debated, and it seems quite difficult to align on a certain MSD level. From our perspective this threshold should enable UL/DL performance gain and therefore be in a reasonable range. It should be emphasized that if a certain combination is not defined as mandatory, it does not mean that the UE cannot support simultaneous Rx/Tx. It just means that the UE is not forced to support this capability. If a UE vendor wants to support the capability, then it can signal this to the network. Even though we prefer lower MSD thresholds we could compromise on a larger threshold in order to conclude this discussion. During the discussion it has already been mentioned that there exist combinations with high MSD such as CA_n1-n77 with mandatory simultaneous Rx/Tx. As compromise the threshold for simultaneous Rx/Tx could be set to values of 29.8(2 antenna ports) / 32.5(4 antenna ports) which corresponds to the mentioned combination.
Observation 1: Large MSD values have negative effects on DL coverage and throughput. This has always been a concern in the past and the issues should be considered when defining mandatory simultaneous Rx/Tx for FDD-TDD combinations.
Observation 2: Band combinations which are above the MSD threshold and therefore do not have mandatory simultaneous Rx/Tx can still be used with simultaneous Rx/Tx if the UE signals support for those band combinations.
Proposal 1: Mandatory simultaneous Rx/Tx for FDD-TDD combinations should be defined with a threshold.
Proposal 2: During the discussion it has already been mentioned that there exist combinations with high MSD such as CA_n1-n77 with mandatory simultaneous Rx/Tx. As compromise the threshold for mandatory simultaneous Rx/Tx could be set to values of 29.8(2 antenna ports) / 32.5(4 antenna ports) which corresponds to the mentioned combination.
RAN4 defines several band combinations with mandatory simultaneous Rx/Tx. When such a band combination is implemented then the UE has no choice but to support this feature. This implies that all architectural aspects, the baseband, the firmware, and further implementation choices are made to support this mode of operation. The feature is tested to guarantee that the UE can comply with the performance requirements. There also exist numerous band combinations without mandatory simultaneous Rx/Tx. For those combinations the UE vendor has the choice whether a UE supports simultaneous or only non-simultaneous operation. In the case a UE vendor decides to support simultaneous Rx/Tx there exist several signaling options to indicate UE capabilities to the network. To achieve seamless connectivity when switching between different higher order and lower order band combinations it is important for the network to have a precise understanding on the UE capabilities. Hence, new capability signals have been recently added to improve the signaling granularity. 
Field logs of UEs reveal that networks sometimes appear to ignore capability information send to the network (or in other words sometimes appear to ignore the absence of signaled capabilities). It has been found that even if a UE does not signal simultaneous Rx/Tx capability for a certain band combination it is sometimes still configured and scheduled for simultaneous Rx/Tx. As the UE did not indicate support for such a configuration it implies that this is not a tested mode of operation. Furthermore, it could even be possible that the UE cannot support simultaneous Rx/Tx at all for a certain band combination simply due to its hardware configuration. A UE operating in an unsupported mode could be unable to receive data during certain instances which could cause unnecessary re-transmissions or could even cause a complete link loss. There is no benefit for the network in configuring the UE with a certain mode it was not designed for and tested. There could be various factors why a UE might be misconfigured and it could potentially be just an unintended behavior from the network. However, we simply want to emphasis that the network should respect signaled capabilities or its absence to guarantee reliable and robust connection between UE and network.
It is important that the network complies to the signaled UE capabilities or its absence. In fact the UE capability specification (TS38.306) clearly specifies expected network behavior with regard to UE capabilities:
[image: ]
Observation 3: UE field logs reveal that in some cases the network configures the UE for simultaneous Rx/Tx even when the UE did not indicate that it has this capability for a certain combination. As this is not a supported mode of operation it can lead to data loss which causes unnecessary re-transmissions or even cause a complete link loss. The network should respect signaled capabilities or its absence to guarantee reliable and robust connection between UE and network.
Observation 4: Networks which have been observed to configure the UE not according to the UE's indicated simultaneous Rx/Tx capability are not in compliance with the NR specification.
Proposal 3: RAN4 should discuss whether a requirement to ensure network compliance with the simultaneous Rx/Tx capability signaling should be introduced on the BS.

3  Conclusions
This contribution discusses the necessity of a MSD threshold for simultaneous Rx/Tx with FDD-TDD band combinations. Additionally, observations made from UE field logs are shared which reveal that some networks do not follow UE capabilities when configuring UL/DL. The following observations and proposals are made:
Observation 1: Large MSD values have negative effects on DL coverage and throughput. This has always been a concern in the past and the issues should be considered when defining mandatory simultaneous Rx/Tx for FDD-TDD combinations.
Observation 2: Band combinations which are above the MSD threshold and therefore do not have mandatory simultaneous Rx/Tx can still be used with simultaneous Rx/Tx if the UE signals support for those band combinations.
Proposal 1: Mandatory simultaneous Rx/Tx for FDD-TDD combinations should be defined with a threshold.
Proposal 2: During the discussion it has already been mentioned that there exist combinations with high MSD such as CA_n1-n77 with mandatory simultaneous Rx/Tx. As compromise the threshold for mandatory simultaneous Rx/Tx could be set to values of 29.8(2 antenna ports) / 32.5(4 antenna ports) which corresponds to the mentioned combination.
Observation 3: UE field logs reveal that in some cases the network configures the UE for simultaneous Rx/Tx even when the UE did not indicate that it has this capability for a certain combination. As this is not a supported mode of operation it can lead to data loss which causes unnecessary re-transmissions or even cause a complete link loss. The network should respect signaled capabilities or its absence to guarantee reliable and robust connection between UE and network.
Observation 4: Networks which have been observed to configure the UE not according to the UE's indicated simultaneous Rx/Tx capability are not in compliance with the NR specification.
Proposal 3: RAN4 should discuss whether a requirement to ensure network compliance with the simultaneous Rx/Tx capability signaling should be introduced on the BS.
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4.2 UE Capability Parameters

4.2.1 Introduction

The following clauses define the UE radio access capability parameters. Only parameters for which there is the
possibility for UEs to signal different values are considered as UE radio access capability parameters. Therefore,
mandatory features without capability parameters that are the same for all UEs are not listed here.
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