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1. Introduction
RAN plenary decided to complete NSA option 3 standard by the end of 2017. To ensure completing NSA option 3 on time, the functions not needed for NSA deployment could be deprioritized. This paper analyse which RAN3 functions are mandatory for NSA option 3 deployment.
2.  Principles
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Figure 1: NSA option 3/3a/3x architecture

Figure 1 shows the architecture of option 3/3a/3x. Option 3/3a/3x uses EPC. So, NGC based features are not required for NSA option 3/3a/3x.

Observation 1: NGC based features are not required for NSA option 3/3a/3x.

In NSA option 3/3a/3x deployment, UE camps on LTE/EPC in RRC_IDLE and RRC_INACTIVE mode. NR camping related features are not required.

Observation 2: NR camping based features are not required for NSA option 3/3a/3x.
In NSA option 3/3a/3x, 5G UE could still use existing LTE voice solutions, e.g. VoLTE and/or CSFB. So, 5G voice related features are not required for NSA option 3/3a/3x.
Observation 3: Features for 5G voice are not required for NSA option 3/3a/3x.
NR related mobility will follow the option 3/3a/3x tight interworking procedures. The NR standalone (regardless of EPC or NGC) mobility procedures are not required for NSA option 3/3a/3x.

Observation 4: The standalone NR deployment (regardless of EPC or NGC) related handover procedures are not required for NSA option 3/3a/3x.
To catch the tight schedule, optimization purpose features should be deprioritized.
3. Required New Functions 

Below is the RAN function list as specified in section 6.2 of 38.801. Based on the principles in section 2, the functions not mandatory for NSA option 3/3a/3x deployment are highlighted as yellow.

	Functions similar to E-UTRAN as listed in TS 36.401 [3]
-
Transfer of user data

-
Radio channel ciphering and deciphering

-
Integrity protection

-
Header compression
-
Mobility control functions:

-
Handover
-
Inter-cell interference coordination
-
Connection setup and release
-
Load balancing
-
Distribution function for NAS messages

-
NAS node selection function
-
Synchronization
-
Radio access network sharing

-
Paging 

-
Positioning
Functions specific for New RAN:

-
Network Slice support

-
This function provides the capability for New RAN to support network slicing
-
Tight Interworking with E-UTRA

-
This function enables tight interworking between NR and E-UTRA by means of data flow aggregation. This function includes at least dual connectivity. Interworking with E-UTRA is supported for collocated and non-collocated site deployments.
-
E-UTRA-NR handover through a New RAN interface

-
This function provides means for E-UTRA-NR handover via the direct interface between an eLTE eNB and a gNB.
-
E-UTRA - NR handover via CN (both intra-system and inter-system, i.e. EPC-NGCN, handovers)

-
This function provides means for E-UTRA - NR handover via CN.
NOTE 2: When discussing solutions to support this function, RAN3 needs to consider factors such as adaptation of the source RAN/CN to the target RAN/CN.
-
Session Management
-
This function provides means for the NGC to create/modify/release a context and related resources in the New RAN associated with a particular PDU session of a UE and the corresponding tunnel between the New RAN node and the UPGW.
-
Contacting UEs in inactive mode
-
In the inactive mode, the UE context is stored in RAN and UP data is buffered in RAN.


Based on above analysis, from RAN3 perspective, following functions are mandatory for NSA option 3/3a/3x and should be prioritized.
· Xx interface and procedures
· Transfer of user plane data

· FFS: SgNB network sharing.
4. Summary and conclusion
Observation 1: NGC based features are not required for NSA option 3/3a/3x.

Observation 2: NR camping based features are not required for NSA option 3/3a/3x.

Observation 3: Features for 5G voice are not required for NSA option 3/3a/3x.
Observation 4: The NR standalone (regardless of EPC or NGC) handover procedures are not required for NSA option 3/3a/3x.

Proposal: Prioritize the NSA option 3/3a/3x required functions: 

· Xx interface and procedure,

· Transfer of user plane data

· FFS: SgNB network sharing.
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