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1	Introduction
RAN plenary has determined to postpone the design decision on the multi-connectivity constituted with more than two nodes (gNBs and/or eNBs) while Dual Connectivity (DC) is continued to study in the SI phase [1]. 
	Proposals
· Scope of study item is unchanged and hence the SID is not modified.
· For the items listed below and those in RP-161914, no dedicated meeting time in the WGs will be allocated until March 2017, As a consequence, detailed design decisions related to these items are postponed until after March 2017.
· However, although no dedicated meeting time is allocated, when making design decisions the working groups must ensure forward compatibility. This means that the basic NR design shall ensure that features to support following list of items and the list in RP-161914 can be added later and can be operated in an efficient manner.
· As previously agreed at RAN#72 in RP-161269, the WGs are expected to report to TSG RAN #75 on what mechanisms are available to ensure forward compatibility for the listed items below and those in RP-161914.
· WG chairs are left to provide guidance to their group where within the meeting agenda forward compatibility aspects should be discussed.

· List of items for scope reduction:
· [2-step RACH procedure]
· This can be discussed at RAN1/2 adhoc meeting only
· PHY layer design on flexible duplex of paired spectrum other than a common PHY layer design  between paired and unpaired spectrum 
· Note:It is not precluded to have different configurations between flexible duplex of paired spectrum and flexible duplex of unpaired spectrum
· Analog CSI feedback, precoder / precoding matrix, and downloadable codebook among the candidates for type II (enhanced) CSI feedback
· i.e., only the linear combination based CSI feedback is continued to study including the contents (e.g., channel covariance matrix) to be represented by the linear combination codebook
· Multi-connectivity constituted with more than two nodes (gNBs and/or eNBs)
· I.e., Dual Connectivity is continued to study in the SI phase.
· Frequency above 52.6 GHz except for activity of characteristics of terrestrial IMT systems for frequency sharing / interference analysis

· List of items for which there is no consensus for scope reduction
· UL based mobility





DC in legacy LTE has been discussed mainly for aiming the inter-frequency operation between MeNB and SeNB[3]. By adopting high frequency band and corresponding analog beam forming technology in NR, new aspect for DC operation should be explored with respect to intra-frequency operation. In this paper, we suggest the further study on the feasibility of intra-frequency operation of HF NR DC.  

2. Intra-frequency operation in HF NR DC 
2.1 Definition of DC as an extension of Multi-Connectivity study
During RAN2 #95, there was a discussion on the definition of MC and the latest definition was “multi-connectivity: Mode of operation whereby a multiple Rx/Tx UE in the connected mode is configured to utilize radio resources amongst E-UTRA and NR provided by multiple distinct schedulers connected via a non-ideal backhaul.” Still this definition is useful as a starting point of the further discussion on DC as a subpart of MC. Within this rationale, DC can be defined as “Mode of operation whereby a multiple RX/TX UE in the connected mode is configured to utilize radio resources amongst E-EUTRA and NR provided by two distinct schedulers connected via a non-ideal backhaul.” 

2.2 The possibility of intra-frequency operation in HF NR
In HF NR where analog beam forming (possibly combined with digital beam forming) is used for mitigating the severe path loss, the signal is transmitted through the beam pattern not propagated in omni-direction. Thus beam forming system is known as inherently less sensitive to the interference from other transmitting nodes. In detail, assuming that there is no beam used more than other beams (i.e., fair beam usage or round robin beam scheduling), then the probability that beam A in cell 1 is scheduled at the same time as beam B in cell 2 is 1/K^2 where K is the number of beams in a cell. If K is increasing, then the probability that a UE gets interfered with the transmission from neighbour cell is drastically decreasing. Most of system level simulation might not consider the beam preference in scheduler domain, thus beam forming system might be categorized as rather noise-limited system than interference-limited one. 
Observation 1. HF NR is considered as noise-limited system when fair beam forming scheduling is adopted.
However, in real deployment case, there must be a beam preference in scheduler domain. Beam preference means a certain beam is more frequently scheduled than other beams. For example, if a beam covers the gate of building, then that beam will be scheduled more frequently than other ones which might cover walls and the road (where pedestrians cannot travel). Assume that area A in the figure 1 is hot spot. Then beam A in cell 1 must be scheduled frequently and so be beam B in cell 2. Consequently a beam or a group of beams covering hot spot might be the interference-limited due to increase of scheduling probability.


Figure 1Intercell interference by beam preference in scheduler
This is different with LTE where there is no beam-wise interference variations. The basic property of DC is independent scheduling operation between MeNB and SeNB in LTE. Adopting DC in NR also should have the same background.  
Observation 2. In practice, there must be a beam preference in HF NR scheduler.
Therefore, to check the feasibility of intra-frequency operation in DC in HF NR, it should be checked that HF NR DC needs interference mitigation mechanism with loose backhaul requirement. For this, LTE solution should be first explored such as ICIC, eICIC, NAICS to be adopted in HF NR DC environment. The second is to develop the semi-static interference mitigation method which considers the beam scheduling information. 

2.3 Potential gain of intra-frequency operation in HF NR DC
Obviously the increase of connecting objects (i.e., cell) makes larger diversity gain. If intra-frequency DC is feasible, then UE can get more chance to find the better Cell Group (CG) compared to the restricted case where only inter-frequency cell is the DC candidate. This is in the signal strength perspective as well as load-level. Therefore it is worth checking the feasibility. This is good for URLLC as well as eMBB..

2.4 UE complexity on introducing intra-frequency DC
If intra-frequency DC operation is fulfilled by introducing the semi-static interference mitigation method (such as coordinated beam forming/ scheduling) between HF NR cells, the time domain switching of TX/RX at UE might be enough for DC operation. Therefore, RF chain might not need double which is prerequisite for inter-frequency DC. Therefore intra-frequency DC would not make more complexity at least in UE implementation point of view. 

Proposal 1. RAN2 is asked to study on the feasibility of intra-frequency operation in HF NR- HF NR DC in work item phase. 


3. Conclusion  
Based on above discussion, we conclude with the following proposals.
Proposal 1. RAN2 is asked to study on the feasibility of intra-frequency operation in HF NR- HF NR DC in work item phase. 
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