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1  Introduction 
Discussion on Tx Diversity is almost finished with only a view open items left. This contribution focuses on the issues with mandatory signaling and its relation to power class fallback. Consequently, a solution is proposed to resolve the issues. 
2  Discussion
At the end of last RAN4 meeting it was proposed to mandate txDiversity-r16 signaling for PC1.5. Even as there might already exist PC1.5 UEs in the field that do not use the Tx Diversity indication there could be several benefits in mandating the signaling:
· Uniform handling of Tx Diversity signaling for PC1.5. Avoids that some UEs indicate Tx Diversity while others don’t. 
· Future expansion of PC1.5 for true single Tx operation would remain a possibility without the need of defining a new capability signaling.
· Defining testing rules and procedure in RAN5 would be simplified as they could rely on the indication
Observation 1: Mandating txDiversity-r16 signaling for PC1.5 may hold benefits in the future and could help simplify testing procedure in RAN5.
Last meeting, we have raised concerns that a PC1.5 UE or the network could behave differently if the UE indicates support for Tx Diversity compared to no indication. The concern is that if a PC1.5 UE must indicate Tx Diversity then network needs to consider that the UE uses dual Tx if it is required to apply a lower power class such as PC2 or PC3. This network assumption might affect UL grant and configuration. On the other side the network can safely assume single Tx chain transmission for the lower power classes if a UE does not indicate support for Tx Diversity with PC1.5. In the following we want to describe the issue in detail and provide a solution.
In case a UE supports a different power class than the default UE power class a specific rule set is provided in clause 6.2.1 of TS 38.101-1 which determines the applicable power class requirements for a certain UL configuration. Basically, the rule set determines the applicable power class requirements with respect to IE P-Max indication and the configured UL duty cycle. The need for those fallback rules comes from the necessity to avoid certain compliance issues e.g. a UE could violate regulatory requirements such as failing SAR compliance if the UL duty cycle is too high for the indicated power class.
In the following we would like to consider a UE indicating support of Tx Diversity and being configured for single antenna-port transmission. According to RAN4 understanding a typical UE indicating Tx Diversity would be comprised of two half power PAs. Now, it is not defined what the indication implies if a UE must apply a lower power class than originally indicated. A UE which indicates Tx Diversity for PC1.5 would feature two PC2 Tx chains and could either support the lower power class (PC2 or PC3) by using single Tx chain or dual Tx. The same options would exist for a UE indicating PC2 with Tx Diversity which needs to apply PC3 requirements due to certain UL configuration. It could either use single Tx chain or keep dual Tx transmission. 
Tx Diversity is considered to be a transparent UE feature. This means that the UE can autonomously decide to operate with single Tx chain and or dual Tx. In case of applying a lower power class a UE could simply operate with single Tx chain without informing the network. As the use of Tx Diversity can have degraded UL performance in certain scenarios [1] [2] it might be beneficial for the network if it knows that a UE would use single Tx chain in case a lower power class is applied. If a UE could indicate use of single Tx chain the network could use this information when assigning UL grant, UL configuration and scheduling. E.g. the network could take this into account when assigning a small amount of allocated RBs (those may experience increased degradation with Tx Diversity) to improve UL coverage.
The UE could indicate its special behavior by using a new capability signaling. However, as it is quite late in the Rel-17 cycle we would like to propose the use of modifiedMPR-Behavior bits as an easy implementation alternative. 
For PC1.5 the UE would set a dedicated modifiedMPR-Behavior bit to ‘1’ to indicate two aspects:
1. In case of falling back to a lower power class such as PC3 or PC2 it would use single Tx chain for UL transmission.
2. In case of falling back to PC2 it would apply regular PC2 MPR instead of the larger PC2 Tx Diversity MPR.
The proposed changes for PC1.5 are covered in the CR [???].
Observation 2: The use of txDiversity-r16 signaling with PC1.5 could lead to different UE and network behavior when a lower power class requirement needs to be applied due to certain IE P-Max or UL duty cycle configuration. Even if configured for single antenna-port transmission the network might assume use of dual Tx for the lower power class potentially affecting UL grant and configuration.
Proposal: In case of mandatory Tx Diversity signaling for PC1.5 introduce an optional way for a UE to indicate use of single Tx chain if a lower power class needs to be applied and UE is configured for single antenna-port transmission. It is proposed to use modifiedMPR-Behavior bit to indicate use of single Tx chain together with the applicability of regular PC2 MPR. 
3  Conclusions
This contribution focuses on the issues with mandatory signaling and its relation to power class fallback. The following observation and proposals are made:
Observation 1: Mandating txDiversity-r16 signaling for PC1.5 may hold benefits in the future and could help simplify testing procedure in RAN5.
Observation 2: The use of txDiversity-r16 signaling with PC1.5 could lead to different UE and network behavior when a lower power class requirement needs to be applied due to certain IE P-Max or UL duty cycle configuration. Even if configured for single antenna-port transmission the network might assume use of dual Tx for the lower power class potentially affecting UL grant and configuration.
Proposal: In case of mandatory Tx Diversity signaling for PC1.5 introduce an optional way for a UE to indicate use of single Tx chain if a lower power class needs to be applied and UE is configured for single antenna-port transmission. It is proposed to use modifiedMPR-Behavior bit to indicate use of single Tx chain together with the applicability of regular PC2 MPR. 
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