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1
Introduction
In this contribution we discuss and propose how to define UE Tx power related requirements for the cases when FDM based ULSUP is used in EN-DC configurations. In FDM based ULSUP UE transmits LTE and NR uplinks simultaneously on the shared UL carrier.
2
UE Tx power requirements for FDM based ULSUP
RAN4#86 introduced EN-DC power class in [1] in addition to the existing LTE and NR power class to enable different type of UE implementations (e.g. with and without dynamic power sharing) as follows: 
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Additionally, in [1] RAN4 agreed that Power Class for FR1 EN-DC and NR CA mode need to be signaled as UE capability and this capability is signaled per band combination. Thus, this same EN-DC power class definition and signaling is also suitable for EN-DC band combinations using FDM based ULSUP where also LTE and NR are transmitted simultaneously. 

Observation 1: EN-DC power class definition and signaling is directly suitable for EN-DC band combinations using FDM based ULSUP.

Like discussed in [2], FDM based ULSUP is similar to intra-band EN-DC and especially to contiguous intra-band EN-DC where only small nominal guard gap is assumed between LTE and NR transmissions to allow different subcarrier spacings for LTE and NR without need to align subcarrier rasters. FDM based ULSUP is typically even simpler from the UE UL Tx perspective, since gap between LTE and NR UL transmissions could be even smaller than in case of contiguous intra-band EN-DC assuming that the same subcarrier spacing are used for LTE and NR, and UL carrier raster shift is used to align LTE and NR UL carrier rasters. 
In [3] RAN4 has agreed for one intra-band EN-DC case to additionally define two sets of A-MPR requirements; One A-MPR for case that LTE and NR modems know each other’s allocation and another A-MPR for the case that LTE and NR modems do not know each other’s allocation. Although FDM ULSUP is likely to be a bit easier from the UE Tx perspective as discussed, similar two set of A-MPR requirements could be used for FDM based ULSUP EN-DC A-MPR requirements as well. Furthermore, like agreed in [3] for intra-band EN-DC case also for FDM based ULSUP EN-DC case we could use in the A-MPR studies single PA and equal PSD assumption for LTE and NR transmission. Other alternative would be to use two PA assumptions like for other inter-band EN-DC cases, for which no additional maximum power reductions are currently in TS38.101-3.
Proposal 1: Define two sets of A-MPR requirements for FDM based ULSUP EN-DC cases similarly as for intra-band EN-DC cases;
· One A-MPR for case that LTE and NR modems know each other’s allocation and 

· another A-MPR for the case that LTE and NR modems do not know each other’s allocation
Proposal 2: Use single PA and equal PSD for LTE and NR in A-MPR studies for FDM based ULSUP EN-DC
3
Conclusions 

In this contribution we have discussed UE TX requirements for EN-DC configurations using FDM ULSUP. Based on the discussion in the contribution we make the following observation 
Observation 1: EN-DC power class definition and signaling is directly suitable for EN-DC band combinations using FDM based ULSUP.

Considering similarities to contiguous intra-band EN-DC cases we also propose to define A-MPR requirements for FDM based ULSUP EN-DC cases similarly as for intra-band EN-DC. Other alternative would be to follow similar assumptions for other FR1 inter-band EN-DC cases, for which no additional maximum power reductions are currently defined in TS38.101-3.
Proposal 1: Define two sets of A-MPR requirements for FDM based ULSUP EN-DC cases similarly as for intra-band EN-DC cases;

· One A-MPR for case that LTE and NR modems know each other’s allocation and 

· another A-MPR for the case that LTE and NR modems do not know each other’s allocation
Proposal 2: Use single PA and equal PSD for LTE and NR in A-MPR studies for FDM based ULSUP EN-DC
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