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1. Introduction 
A release 19 study item “Study on additional topological enhancements for NR”[1] was approved in RAN#103.
	The objectives of the 5G Femto study are as follows:
-
Study the overall RAN architecture and required functional and procedural impacts for supporting 5G Femto deployments [RAN3]. 

-
Study how to define the 5G access control mechanism by (re-)using the existing CAG functionality and identify needed enhancements (if any) [RAN3].

-
Clarify the access to local services from the 5G Femto via collocated local UPF and identify issues, if any [RAN3].

NOTE 1: The study involves a gap analysis of existing 5G functionality with HomeNB functionality.
NOTE 2: No impact on the UE.

NOTE 3: Coordination with other WGs (e.g. SA2) when needed.


2. Discussion
2.1 5G Femto architecture
For 5G Femto deployment, we consider a large number of 5G femto devices need to be connected to 5GC, similar to HeNB, 5G Femto GW is necessary to be introduced which is served as a concentrator for the C-plane (i.e. NG-interface) as shown in Figure1. Also, Security Gateway (SeGW) is needed which is at the border of a security domain of the operator.
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Figure1: 5G Femto Logical Architecture
Observation1: For 5G Femto Architecture, 5G Femto GW is necessary to be introduced which is served as a concentrator for the C-plane.

Observation2: For 5G Femto Architecture, Security gateway is needed at the border of a security domain of the operator. 

Proposal 1: RAN3 agree to introduce 5G Femto GW and SeGW in 5G Femto Architecture.

2.2 Protocol stack for NG-C interface
The following figure show the NG-C protocol stacks with and without the 5G Femto GW. In case with 5G Femto GW, 5G Femto GW relays control plane data between 5G Femto and AMF.
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Figure 2: Control plane for NG-C interface for 5G Femto to AMF without the 5G Femto GW
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Figure 3: Control plane for NG-C interface for 5G Femto to AMF with the 5G Femto GW

The following figure show the NG-U protocol stacks with and without the 5G Femto GW. In case with 5G Femto GW, 5G Femto GW relays user plane data between 5G Femto and UPF.
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Figure 4: User plane for NG-U interface for 5G Femto to UPF without the 5G Femto GW
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Figure 5: User plane for NG-U interface for 5G Femto to UPF with the 5G Femto GW
Proposal 2: RAN3 to agree the Protocol stack figure for NG-C and NG-U interface for 5G Femto.
2.3 Access control
For 5G Femto closed access, we think the CAG cell mechanism introduced in rel-16 NPN can be reused for 5G Femto cell access control. In LTE HeNB, hybrid cell (i.e. a cell broadcasting a CSG Indicator that is set to FALSE and a specific CSG identity.) which allows both CSG member UE and non-CSG member UE to access. While for NPN, we did not introduce hybrid CAG cell (i.e. there is no CSG indication like indicator in NR SIB1). We are open to discuss with companies whether to introduce hybrid cell in 5G Femto.
Proposal 3: Rel-16 NPN CAG mechanism can be reused for 5G Femto cell access control. 

Proposal 4: RAN3 to discuss whether introduce hybrid cell in 5G Femto. 
2.4 Mobility
For mobility to LTE HeNB CSG cell/hybrid cell, LTE introduced a complicated mechanism as below. Source eNB need to configure UE with proximity indication control and UE sends an “entering” proximity indication when it determines it may be near a CSG cell. We think the LTE proximity indication mechanism is complicated and it is enough to reuse the mobility mechanism that is introduced for mobility to NPN CAG cell. Optimization is allowed if any issues are found.
Proposal5: For mobility to 5G Femto CAG cell, reuse the mobility mechanism that we defined in mobility to NPN CAG cell. Optimization is allowed if any issues are found.
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   Figure 10.5.1.2-1: Mobility to HeNB's CSG and hybrid cells. [36.300]
3. Conclusion 
Based on the discussion in the previous sections, we made the following proposals:
Observation1: For 5G Femto Architecture, 5G Femto GW is necessary to be introduced which is served as a concentrator for the C-plane.

Observation2: For 5G Femto Architecture, Security gateway is needed at the border of a security domain of the operator. 

Proposal 1: RAN3 agree to introduce 5G Femto GW and SeGW in 5G Femto Architecture.

Proposal 2: RAN3 to agree the Protocol stack figure for NG-C and NG-U interface for 5G Femto.

Proposal 3: Rel-16 NPN CAG mechanism can be reused for 5G Femto cell access control. 

Proposal 4: RAN3 to discuss whether introduce hybrid cell in 5G Femto. 
Proposal5: For mobility to 5G Femto CAG cell, reuse the mobility mechanism that we defined for mobility to NPN CAG cell. Optimization is allowed if any issues are found.
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Annex (TP for 5G Femto)

Start of Change
Figure 5.2-x shows 5G Femto Logical Architecture.
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Figure 5.2-x: 5G Femto Logical Architecture
Figure 5.2-y shows Control plane for NG-C interface for 5G Femto to AMF without the 5G Femto GW
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Figure 5.2-y: Control plane for NG-C interface for 5G Femto to AMF without the 5G Femto GW
Figure 5.2-z shows Control plane for NG-C interface for 5G Femto to AMF with the 5G Femto GW
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Figure 5.2-z: Control plane for NG-C interface for 5G Femto to AMF with the 5G Femto GW
Figure 5.2-m shows User plane for NG-U interface for 5G Femto to UPF without the 5G Femto GW.
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Figure 5.2-m: User plane for NG-U interface for 5G Femto to UPF without the 5G Femto GW
Figure 5.2-n shows User plane for NG-U interface for 5G Femto to UPF with the 5G Femto GW
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Figure 5.2-n: User plane for NG-U interface for 5G Femto to UPF with the 5G Femto GW
End of Change

[image: image12.png]GTP-U

ubP

L2

GTP-U GTP-U GTP-U
UDP uDP UDP
P P P
L2 L2 L2
L1 L1 L1
NG-U
5G Femto

5G Femto GW

NG-U

L1

UPF




[image: image13.png]GTP-U

uDP

GTP-U

ubP

L2

L1

L2

5G Femto

NG-U

L1

UPF




[image: image14.png]NG-AP

SCTP

L2

NG-AP NG-AP NG-AP
SCTP SCTP SCTP
P P P
L2 L2 L2
L1 L1 L1
NG-C
5G Femto

5G Femto GW

NG-C

L1

AMF




[image: image15.png]NG-AP

SCTP

NG-AP

SCTP

L2

L1

L2

5G Femto

NG-C

L1

AMF




[image: image16.png]5GC

= < = <
L) L) L) 0]
b4 z b4 z
T
2 “m m“
0 Ez 18 E gt
n @ 0 99,
w O RS
o
“ = “
“ (V] i
] e 1
“ %] i
_ '
S R U I I
=2 < = <
1l o4 [ U
g z 2 z

Xn

5G
Femto

5G
Femto




_1773813118.vsd
UE


MME


Source eNB


HeNB GW*


Target HeNB


1. Reconfiguration
(Report Proximity Config)


2. Proximity Indication


3. Reconfiguration
(Measurement Config)


7. Measurement Report
(CGI, TAI, CSG ID, Member Indication)


4. Measurement Report
(PCI)


5. Reconfiguration
(SI Request)


6. BCCH (CGI, TAI, CSG ID)


8. HO Required
(Access Mode*, CSG ID*)


10. HO Request
(CSG ID*, Membership Status*)


9. Access control based on reported CSG ID and selected PLMN ID


11. HO Request
(CSG ID*, Membership Status*)


12. Validate CSG ID


13. HO Request Ack


14. HO Request Ack


15. HO Command


16. HO Command



