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1 Introduction
In this contribution, we would like to share our view on requirement of output power dynamic for intra-band EN-DC.
2 Discussion
In RAN4#88bis meeting, a WF for differentiate requirements with assumption of single PA and dual PA architectures was approved [1]. Regarding RAN4 has agreed that UL switching time for DC_3A_n3A single switched UL operation is defined as 120 us and DL reception interruption is allowed during UL switching [2], a CR [3] on switching time mask for EN-DC including intra-band contiguous and non-contiguous EN-DC combination was endorsed. 

Regarding the transient period like 10us for NR slot/mini-slot defined in sub-clause 6.3B.1 and 6.3B.2 in 38.101-3, the requirements of output power dynamics, for both EN-DC with UL sharing from UE perspective and intra-band contiguous or non-contiguous scenarios, are just feasible for EN-DC within FR1.

Proposal 1：some clarification of the scenario in sub-clause 6.3B.1 and 6.3B.2, like EN-DC “within FR1”, should be added in current CR 38.101-3. And FFS for the scenario EN-DC within FR2.
RAN4 has achieved the agreement that,

· For intra-band contiguous EN-DC operation in FR1, OFF power requirements specified in sub-clause 6.3.2 of 38.101-1 and sub-clause 6.3.3 of 36.101 shall only apply when the power of all NR and E-UTRA carriers are OFF. 

· The OFF power condition in transmit ON/OFF time mask requirements specified in sub-clause 6.3.3 of 38.101-1 and sub-clause 6.3.4 of 36.101 is applicable only when all NR and E-UTRA carriers are OFF. 
Meanwhile, RAN4 has concluded in last RAN #88bis meeting to postpone to the discussion about UE capability of transient period in Rel-15 spec. Thus, a simple way can be used to define the time masks for switching between E-UTRA and NR in Release 15. Due to DL reception interruption allowed during switching, it seems more acceptable to adopt OFF power requirement for the whole switching time. 
Proposal 2: Just keep adopting OFF power requirement for the switching time in intra-band contiguous and non-contiguous scenario in Rel-15. Other solution is FFS and can be studied from Rel-16, if needed.
In addition, until now RAN4 has defined operating bands for intra-band contiguous and non-contiguous EN-DC in sub-clause 5.2B.2 and 5.2B.3 from 38.101-3, as follows.
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For intra-band contiguous EN-DC scenario, switching time capabilities of type 1 with switching time <0.5us was only considered in current spec. From UE side, we are not sure whether UE supporting DC_(n)71 and/or DC_(n)41 may need type 2 with switching time <20us or another longer switching time, because it may depend on the implementation of UE.
Proposal 3: Companies are encouraged to study whether different requirements are needed for different types of capability in intra-band contiguous scenario.
For intra-band contiguous EN-DC scenario, maximum UL switching time 120us for DC_3_n3 could be also feasible to any additional band combination of intra-band non-contiguous scenario with NOTE 1, which may be involved in future. So it would be better to capture following content in sub-clause 6.3B.2 of 38.101-3.
Proposal 4: For intra-band non-contiguous scenario with NOTE 1 in Table 5.2B.3.1-1 of 38.101-3 in Rel.15, maximum UL switching time is defined as 120 us and DL reception interruption is allowed during UL switching. Time masks in Figure 6.3B.2-1 and Figure 6.3B.2-2 shall apply.
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Figure 6.3B.2-1: E-UTRA to NR switching time mask for intra-band non-contiguous scenario with NOTE 1 within FR1
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Figure 6.3B.2-2: NR to E-UTRA switching time mask for intra-band non-contiguous scenario with NOTE 1 within FR1  
3 Conclusion

In this contribution, we share our view on the requirement of output power dynamic for intra-band EN-DC. And proposals are provided for approval.  
Proposal 1：some clarification of the scenario in sub-clause 6.3B.1 and 6.3B.2, like EN-DC “within FR1”, should be added in current CR 38.101-3. And FFS for the scenario EN-DC within FR2.

Proposal 2: Just keep adopting OFF power requirement for the switching time in intra-band contiguous and non-contiguous scenario in Rel-15. Other solution is FFS and can be studied from Rel-16, if needed.

Proposal 3: Companies are encouraged to study whether different requirements are needed for different types of capability in intra-band contiguous scenario.

Proposal 4: For intra-band non-contiguous scenario with NOTE 1 in Table 5.2B.3.1-1 of 38.101-3 in Rel.15, maximum UL switching time is defined as 120 us and DL reception interruption is allowed during UL switching. Time masks in Figure 6.3B.2-1 and Figure 6.3B.2-2 shall apply.
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Table 5.2B.2.1-1: Band combinations for intra-band contiguous EN-DC


EN-DC band�
E-UTRA Band�
NR Band�
Single UL allowed�
�
DC_(n)71�
71�
n71�
No3�
�
DC_(n)41�
41�
n41�
Yes1�
�
NOTE 1:	Single UL allowed due to potential emission issues, not self-interference.


NOTE 2:	The minimum requirements apply for 15 kHz subcarrier spacing on the SCG.


NOTE 3:	For UE(s) supporting dynamic power sharing it is mandatory to do dual simultaneous UL. For UE(s) not supporting dynamic power sharing single UL is allowed.�
�



Table 5.2B.3.1-1: Band combinations intra-band non-contiguous EN-DC


EN-DC Band Uplink Combination�
E-UTRA Band�
NR Band�
Single UL allowed�
�
DC_3_n3�
3�
n3�
Yes1�
�
DC_41_n41�
41�
n41�
Yes�
�
NOTE 1:	Only single switched UL is supported in Rel.15�
�
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