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1. Overall Description:

RAN4 is discussing reference architectures for intra-band EN-DC. As opposed to inter-band EN-DC where two transmitter reference architecture is baseline solution, especially low band intra-band EN-DC on FDD band has proven problematic. Currently RAN4 has two assumptions for reference architecture, single Tx and two Tx. Ran4 has concluded that in handheld implementation, it is not feasible to assume availability of two good Tx antennas.  Power combining after PA will cause unbearable problems in coverage or device power efficiency and would create a new type of UE for Pcmax calculation. For single TX solution with simultaneous operation with two uplinks on adjacent sub blocks, RAN4 has made the following assumptions:

A) MTTD is zero i.e. all symbol boundaries are aligned to prevent amplitude changes during symbol 
B) PSD (Power Spectral Density i.e. power / kHz) of the LTE and NR UL signals at the PA are equal
RAN4 has specified requirements when combined RB allocation is contiguous i.e. all allocated RBs for both UL’s are stacked against the edge towards the other RAT’s sub block (ref Table 7.3B.2.1-1 in TS 38.101-3). 

RAN4 has identified that MPR with simultaneous uplinks with single TX may be very large (24 dB ?) which may imply this mode of operation with this reference architecture infeasible for practical deployment. To avoid possible scheduling problems and coverage gaps, time multiplexed operation between LTE and NR UL’s have been identified possible solution to overcome coverage problem caused by large MPR. This is same operation what is defined for UEs when P_LTE+P_NR > X_Total but it is unclear if this operation can be configured when power is lower than X_Total and if it is feasible when same TX is shared. This operation also assumes simultaneous operation on DL on same FDD band but on different channels.     
2. Actions:

To RAN1 group. 
ACTION: 
To enable RAN4 to complete work for intra-band EN-DC on FDD band, RAN4 would like to receive guidance from RAN1 for the following questions:

Q1: If assumptions A and B above for single TX with simultaneous two uplink operation are feasible and assumed conditions can be guaranteed?

Q2: If it is feasible to assume that operation can be limited to contiguous RB allocation across sub blocks?

Q3: If TDM UL operation between NR and LTE on intra-band EN-DC FDD band on different channels is possible, when DL is operated simultaneously in FDM manner in different channels? 

3. Date of Next TSG-RAN4 Meetings:

3GPPRAN4#87, 21 - 25 May 2018, Busan, Korea

3GPPRAN4#88, 20 - 24 Aug 2018, Gothenburg, Sweden
3GPPRAN4#88-Bis, 8 - 12 Oct 2018,  Chengdu (TBC), China
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