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1	Introduction
In RAN plenary #75 a NR WI in [1] has been approved. One feature of the Phase 1 NR is also Dual Connectivity: 
Dual Connectivity between E-UTRA and NR, for which the priority is where E-UTRA is the master and the second priority is where NR is the master, and Dual Connectivity within NR, including:
-	Standardizing bearer types recommended in TR 38.804 [RAN2];
-	Necessary physical layer mechanisms including UL power control [RAN1];
-	Identify band combinations and corresponding requirements [RAN4].
In this contribution
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]2	Physical aspects of dual connectivity
[bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK34][bookmark: OLE_LINK35]Dual connectivity is an existing R12 LTE technology, which extends the concept of CA to small cells by having a UE connected to two eNBs at the same time: a master eNB (MeNB, typically a macro eNB) and a secondary eNB (SeNB, typically a small cell eNB) - hence the name “dual connectivity”. Network may benefit of DC by:
· hiding small cell mobility to evolved packet core by keeping the connection with the master eNB (MeNB) always
· enhancing TP with inter-site CA maximum BW allocated to the UE can consist of the BW offered by the macro + the BW offered by the small cell
· agile traffic offload to small cell
· macro can be relieved from processing of all user plane data

The DC is of a significant importance also for NR which will, in the first phase, enable deployment of NR within the LTE network. As already discussed, a pre-requisite of the DC is CA enabling at least two DL and two UL CCs which are not co-located, i.e. Pcell and PScell. The Pcell ( typically a macro cell) is the main cell of the master cell group (MCG) and PScell (typically a small cell) is the main cell of the secondary cell group. According to the WI, priority is the case where the MCG is formed by LTE CC(s) and SCG is formed by NR CC(s).  In this setting, an UCI (HARQ-ACK,CSI,SR) for LTE CC(s) may be transmitted on LTE Pcell (or also other MCG Scells) and UCI for NR CC(s) only on NR PScell (or also other SCG Scells). RRC would come from MCG Pcell. 
Proposal-1: For dual connectivity of LTE and NR, LTE operates as MCG and NR operates as SCG.  UCI of CC(s) in a CG is transmitted within the same or other CC(s) of the CG.
As also pointed out by NR WID [1], the main physical aspect of dual connectivity is UL power management, because maximum transmit power of a UE is limited and regulated (SAR limits). When a UE transmits UL data or/and control on both carriers at the same time, the maximum nominal power must be shared between the CCs. In LTE, a mechanism illustrated in Figure 1 has been standardized. A UE is configured with two parameters p-MeNB and p-SeNB which correspond to guaranteed power a UE may use at each CG. 
[image: ]
If MCG and SCG are synchronized, and a UE does not have a scheduled transmission on MCG it may use full power on SCG and vice versa. On the other hand, if CGs are asynchronous the CG may use flexibly only “Remaining power” in Figure2. 
While this algorithm has been seen sufficient for LTE, it is for further study whether it may address all the aspects of NR, such as URLLC traffic, different numerologies and deployments. It is more than clear that due to different slot length the LTE and NR CCs will be asynchronous and also different slot length. And with existing algorithm an NR CC would not be able to employ all the power when it is needed, e.g. for priority UL traffic. At the same time, it is yet not clear to us what will be the NR UL power control mechanism. Therefore, we propose to study potential enhancements to existing power sharing algorithm, while taking into account ongoing NR design of UL power control. 
Proposal-2: Study potential improvements to LTE DuCo power sharing algorithm between MCG and SCG, while taking NR UL power control design into account.  

3	Conclusion
[bookmark: _GoBack]In this contribution, we have discussed aspects of NR dual connectivity and we have the following o observations and proposals:
Proposal-1: For dual connectivity of LTE and NR, LTE operates as MCG and NR operates as SCG.  UCI of CC(s) in a CG is transmitted within the same or other CC(s) of the CG.
Proposal-2: Study potential improvements to LTE DuCo power sharing algorithm between MCG and SCG, while taking NR UL power control design into account.  
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