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1 Introduction

In this paper, we discuss the architecture and functional impact for Femto.
2 Discussion
2.1 Architecture and functional impact
For LTE technology, HeNB has been widely deployed to improve indoor coverage. The logical architecture is given in TS 36.300, as shown in Figure 1:

· HeNB is a complete eNB, which connects with EPC via HeNB GW for the control plane;
· HeNB GW appears to the MME as an eNB, and HeNB GW appears to the HeNB as an MME;

· HeNB GW is mainly used to aggregate the control plane of different HeNB;
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Fig.1 E-UTRAN HeNB Logical Architecture
For 5G technology, Femto is proposed and analogous to the LTE concept of HeNB. The motivation is to improve 5G indoor coverage using higher frequency bands. Compared to the architecture of HeNB, CU-DU split architecture should be considered for 5G Femto. Therefore, two possible architectures are listed as below for 5G Femto.
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Fig.2 Architecture 1 for 5G Femto
Figure 2 shows a possible architecture, which is similar to the architecture of HeNB.
· Femto is a complete gNB, which connects with 5GC via Femto GW for the control plane;
· Femto GW appears to the 5GC as a gNB, and Femto GW appears to the Femto as a 5GC;

· Femto GW is mainly used to aggregate the control plane of different 5G Femto;
In this architecture, most functions of HeNB and HeNB GW may be reused for Femto and Femto GW, respectively. However, the disadvantage is that a complete gNB will lead to the high cost, and the Femto GW is still necessary.
Observation 1: For architecture 1, most functions of HeNB and HeNB GW may be reused for Femto and Femto GW, but the complete gNB as 5G Femto will lead to the high cost, and the Femto GW is still necessary.
Figure 3 shows another possible architecture, which is similar to the concept of CU-DU split architecture.

· Femto only supports the DU function;

· Femto GW is absent in this architecture;

· A gNB-CU is used to connect with 5G Femto and 5GC for processing the control plane and user plane; 
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Fig.3 Architecture 2 for 5G Femto

For architecture 2, 5G Femto can act as the gNB-DU, and the cost of Femto device will be reduced. When 5G Femto performs the network integration, it will find the suitable gNB-CU rather than finding the suitable Femto GW. The F1 setup procedure can be reused for the connection establishment between 5G Femto and the gNB-CU. Because the gNB-CU supports aggregating the control plane, the Femto GW seems unnecessary.
Observation 2: For architecture 2, the gNB-CU can take place of Femto GW to aggregate and handle the control plane for 5G Femto. Then, 5G Femto can act as the gNB-DU, and the F1 setup procedure can be reused for the connection establishment between 5G Femto and the gNB-CU.
Based on the above analysis, compared with architecture 1, the architecture 2 may have the better compatibility and scalability when the evolution of 6G technology is considered.

Proposal 1: RAN3 to discuss the feasibility of above two architectures for 5G Femto.

3. Conclusion

Based on above analysis, we provide the following proposals.

Observation 1: For architecture 1, most functions of HeNB and HeNB GW may be reused for Femto and Femto GW, but the complete gNB as 5G Femto will lead to the high cost, and the Femto GW is still necessary.
Observation 2: For architecture 2, the gNB-CU can take place of Femto GW to aggregate and handle the control plane for 5G Femto. Then, 5G Femto can act as the gNB-DU, and the F1 setup procedure can be reused for the connection establishment between 5G Femto and the gNB-CU.
Proposal 1: RAN3 to discuss the feasibility of above two architectures for 5G Femto.
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