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1 Introduction 
The new SI for the study on New Radio Access Technology has been approved in RP-160671. The SI was revised in RAN#72. And 8 kinds of 5G deployment scenarios were discussed during the meeting, Scenario 6/8 were ruled out, e.g., NR will not connect to EPC considering both CP and UP connection, and Scenario 1 was legacy LTE deployment. On the other hand, TP with deployment scenarios was agreed to be captured into TR38.801 based on RAN3 discussion, the deployment scenarios need an alignment.
2 Discussion 
According to RP-161266, the following deployments scenarios need further study:
Note: LTE used below means R15 version, which we called eLTE in previous meeting.

1) Scenario 2: Standalone NR
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2) Scenario 3: Non-Standalone, LTE anchor, EPC connected
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3) Scenario 4: Non-Standalone, NR anchor, NextGen Core connected 
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4) Scenario 5: Standalone LTE, Next Gen Core connected
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5) Scenario 7: Non-Standalone, LTE anchor, Next Gen Core connected
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The analysis on the above scenarios are listed in the Table1 as below:
Table 1: 5G deployment scenarios

	
	Scenario
	Control plane path
	UP plane path
	Priority

Suggested
	Notes

	Scenario 2
	Standalone NR
	NextGen Core-NR
	NextGen Core-NR
	High
	According to SI, Phase I specification of the new RAT must be forward compatible with Phase II specification and beyond. This point should be kept in mind when we study this scenario.

	Scenario 3
	Non-Standalone, LTE anchor, EPC connected
	EPC-LTE
	EPC-LTE,

LTE-NR
OR

EPC-LTE,

EPC-NR
	Medium
	This scenario could be regarded as the R15 LTE enhancement, which depends on whether we have plenty of time left in phase1 to study this case.
The forward compatibility can not be satisfied, the UEs only support NR access technology (and not support 5G CN) will occur in the market.

	Scenario 4
	Non-Standalone, NR anchor, NextGen Core connected
	NextGen Core-NR
	NextGen Core-NR,
NR-LTE

OR

NextGen Core-NR,

NextGen Core-LTE
	Low
	For the scenario with NR as primarily anchor (master), since this scenario will be based on standalone NR, and can only be used when the standalone NR is ready.
Furthermore, the UP protocol design of NR station for this option is not so clear and the benefit of improving user throughput is not convinced, the assumption is NR system bears have much higher throughput than LTE eNB.

	Scenario 5
	Standalone LTE, Next Gen Core connected
	NextGen Core-LTE
	NextGen Core-LTE,


	High

	This scenario could be regarded as the basic to implement Scenario 5.
The working assumption in last meeting is that the interface between eLTE eNB and 5G CN is also NG1.


	Scenario 7
	Non-Standalone, LTE anchor, Next Gen Core connected
	NextGen Core-LTE
	NextGen Core-LTE,
LTE-NR

OR

NextGen Core-LTE,

NextGen Core-NR
	High
	Prioritizing LTE anchor scenario makes sense which is in line with the phase 1 discussions in the RAN plenary.
Considering the mobility cases, UE moves between LTE and NR in this case may be regarded as intra-RAT mobility.


Note: The priority consideration in the table only used for the time arrangement in the SI.
Proposal 1: RAN3 is kindly asked to discuss and approve the scenarios and their associated priorities as summarized in Table 1.
According to current TR38.801, the deployment scenarios were captured in section 5, which include Non-centralised deployment, Co-sited deployment with LTE, Centralized deployment, Shared RAN deployment.
As we can seen from the Table1, the deployment scenarios with high priority are Scenario 1、4、5. 

Scenario 1 in the Table as Standalone NR can be covered by the Non-centralised deployment and the Centralized deployment. Some text are needed for scenario description.
Scenario 4 in the Table as Standalone LTE can be covered by the Non-centralised deployment. Some text are needed for scenario description.

Scenario 5 in the Table as Non-Standalone, LTE anchor, Next Gen Core connected can be regarded as the scenario input for tight interworking between new RAT and LTE in section 7.1. This deployment scenario needs to be added to TR38.801.

For scenario 2、3 in the Table1, they also can be regarded as the scenario input for tight interworking between new RAT and LTE in section 7.1, with lower priority.

The proposed TP for TR38.801 is shown as below.
Proposal 2: RAN3 is kindly asked to approve the TP for 5G deployment scenarios.
3 Conclusion 
The updated TP for the TR38.801 is shown as below:

5
Deployment scenarios
5.1
General
The following example scenarios should be considered for support by the NR radio network architecture.
Although it is not always explicitly specified, it should be assumed that an inter BS interface may be supported between an NR BS and other NR BSs or LTE eNBs.
5.2
Non-centralised deployment
In this scenario, the full protocol stack is supported at the NR base station (NR BS) e.g. in a macro deployment or indoor hotspot environment (could be public or enterprise). The NR BS can be connected to “any” transport. It is assumed that the NR BS is able to connect to other NR or LTE BSs via a RAN interface.
Additionally, the following two cases need to be studied with high priority.

· Standalone NR: The NR BS connects with NextGen Core.

· Standalone LTE: The LTE eNB connects with NextGen Core.
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Figure 5.2-1: Non-centralised deployment

5.3
Co-sited deployment with LTE
In this scenario the NR functionality is co-sited with LTE functionality either as part of the same base station or as multiple base stations at the same site. Co-sited deployment can be applicable in all NR deployment scenarios e.g. Urban Macro. In this scenario it is desirable to fully utilise all spectrum resources assigned to both RATs by means of load balancing or connectivity via multiple RATs (e.g. utilising lower frequencies as coverage layer for users on cell edge). 
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Figure 5.3-1: Co-sited deployment with LTE

5.4
Centralized deployment
NR should support centralization of the upper layers of the NR radio stacks. The NR Central Unit connects with NextGen Core.
Different protocol split options between Central Unit and lower layers of NR BS nodes may be possible. The functional split between the Central Unit and lower layers of NR BS nodes may depend on the transport layer.

High performance transport between the Central Unit and lower layers of NR BS nodes, e.g. optical networks, can enable advanced CoMP schemes and scheduling optimization, which could be useful in high capacity scenarios, or scenarios where cross cell coordination is beneficial.

Low performance transport between the Central Unit and lower layers of NR BS nodes can enable the higher protocol layers of the NR radio stacks to be supported in the Central Unit, since the higher protocol layers have lower performance requirements on the transport layer in terms of bandwidth, delay, synchronization and jitter.
Both non co-sited deployment and co-sited deployment with LTE can be considered for this scenario.
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Figure 5.4-1: Centralized deployment

5.5
Shared RAN deployment
Similar to LTE, NR should support shared RAN deployments.
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Figure 5.5-1: Shared RAN deployment
7.1
Tight interworking between new RAT and LTE
The following scenarios for tight interworking between new RAT and LTE should be considered.

[image: image10.emf]NextGen 

Core

MeNB NR

NG1-C/U

LTE Link

New RAT Link

NG2-C/U



 EMBED Visio.Drawing.11  [image: image11.emf]NextGen 

Core

MeNB NR

NG1-C/U

LTE Link

New RAT Link

NG1-U

NG2-C/U


Figure 7.1-1: Non-Standalone, LTE anchor, Next Gen Core connected

In this scenario, the LTE eNB connects with the NextGen Core and acts as an anchor node (master), while the NR BS acts as an Secondary node. The traffic offload may be transferred from MeNB or NextGen Core.
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Figure 7.1-2: Non-Standalone, LTE anchor, EPC connected

In this scenario, the LTE eNB connects with EPC and acts as an anchor node (master), while the NR BS acts as an Secondary node. The traffic offload may be transferred from MeNB or EPC.
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Figure 7.1-3: Non-Standalone, NR anchor, Next Gen Core connected

In this scenario, the NR BS connects with the NextGen Core and acts as an anchor node (master), while the LTE eNB acts as an Secondary node. The traffic offload may be transferred from NR BS or NextGen Core.
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