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1 Introduction

At the 3GPP TSG RAN #71 meeting, the Study Item description on “New Radio Access Technology” was approved [1]. RAN aims at addressing all usage scenarios, requirements and deployment scenarios defined in TR38.913 [2].

The TR clause 8 defines the following requirements for aggregation scenarios;

-
The RAN architecture shall support tight interworking between the new RAT and LTE.

-
Including high performing inter-RAT mobility and multi-RAT aggregation/connectivity. This shall be supported for both collocated and non-collocated site deployments.

In addition, the TR subclause 10.5 mentions;
· 10.5
Interworking with non-3GPP systems (find RP agree doc)
This contribution proposes further details regarding the deployment options and challenges of the aggregation scenarios to explore in RAN2/RAN3.
2 Deployment scenarios and challenges
According to the requirements, we should consider the support of the following features for NR (still subject to UE capabilities)
1. Aggregation

1. Carrier Aggregation (CA)
2. Multi-connectivity

1. NR + LTE multi-connectivity

2. NR + WLAN multi-connectivity
3. NR + NR multi-connectivity
Proposal 1: CA, CoMP and inter-RAT (NR+LTE, NR+WLAN and NR+NR) multi-connectivity scenarios are studied in RAN2/RAN3
2.1 Aggregation

2.1.1 Carrier Aggregation principles
Tthe following principles shall apply for NR (the irrelevant principles are struckout). The descriptions are a subset of those defined in TS36.300 subclause 5.5 [3].

-
In Carrier Aggregation (CA), two or more Component Carriers (CCs) are aggregated in order to support wider transmission bandwidths. 
-
A UE may simultaneously receive or transmit on one or multiple CCs depending on its capabilities:

-
CA is supported both between same and different duplex CCs.

-
It is possible to configure a UE to aggregate a different number of CCs originating from the same NR AN and of possibly different bandwidths in the UL and the DL:

-
The number of DL CCs that can be configured depends on the DL aggregation capability of the UE;

-
The number of UL CCs that can be configured depends on the UL aggregation capability of the UE;

-
It is not possible to configure a UE with more UL CCs than DL CCs;

-
In typical TDD deployments, the number of CCs and the bandwidth of each CC in UL and DL is the same.

-
The number of TAGs that can be configured depends on the TAG capability of the UE.

-
CCs originating from the same eNB need not to provide the same coverage.

-
For TDD CA, the downlink/uplink configuration is identical across component carriers in the same band and may be the same or different across component carriers in different bands.
Proposal 2: Adopt the above CA principles for NR.
2.2 Multi-connectivity
The multi-connectivity has the following scenarios;

1. NR + LTE multi-connectivity

2. NR + WLAN multi-connectivity

3. NR + NR multi-connectivity

Here are potential the multi-connectivity architecture options for each scenario.
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Figure 1: NR intra-RAT/inter-RAT Multi-Connectivity Architecture Options
Proposal 4: The split at CN and the split at RAN architecture options should be studied for each multi-connectivity scenario (NR + NR, NR + LTE and NR + WLAN).
2.2.1 Split at CN

The following principles should be applied for the split at CN option;
-
Per flow decision where to serve each packet based on the Traffic Flow Template (TFT) associated with the flow
-
No common U-plane protocols required between different serving RAN nodes as there is no reordering issue between flows

-
Split occurs at GW, i.e., CN

Proposal 5: the abovementioned principles apply for the split at CN option
2.2.2 Split at RAN

The following principles should be applied for the split at RAN option;
-
Assumes a common PDCP or similar U-plane protocol across serving nodes to reorder the packets in a flow. 
-
Per packet decision where to serve each packet based on scheduling on each RAN node

-
Assumes a master (which terminates the CN U-plane protocol) and a secondary node

-
Flow control defined between the master and secondary RAN nodes

-
Pure RAN solution

Proposal 6: the abovementioned principles apply for the split at RAN option
3 Conclusions

Based on the summary of NR scenarios and principles provided above, RAN2/RAN3 should discuss the following proposals:
Proposal 1: CA, CoMP and inter-RAT (NR+LTE, NR+WLAN and NR+NR) multi-connectivity scenarios are studied in RAN2/RAN3
Proposal 2: Re-use the LTE CA principles except for the ones obviously irrelevant to NR or the ones, which the corresponding requirements haven’t yet been finalized.
Proposal 3: Re-use the principles of LTE CoMP scenarios, deployment and categories.
Proposal 4: The split at CN and the split at RAN architecture options should be studied for each multi-connectivity scenario (NR + NR, NR + LTE and NR + WLAN)
Proposal 5: the abovementioned principles apply for the split at CN option

Proposal 6: the abovementioned principles apply for the split at RAN option
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