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NextGen/NR Migration and UE Capabilities
Introduction
A major step was reached at the last plenary cycle that paves the way to making the next generation 3GPP system commercial in 2020, an important milestone towards its future global adoption [1][2][3].
As part of the endorsed NextGen/NR combined timeline [3] an SA2 report on migration as well as reports from RAN1/RAN2/RAN3/RAN4/SA2 on forward compatibility of NSA and SA NR are expected no later than TSG#75/March 2017 when normative work is poised to start in RAN groups (whilst SA2 normative work is to start at TSG#74/December 2016).
Deployment scenarios documented in [4] were eventually narrowed down to the following [5]: 
· EPS3(a), NGS2, NGS4(a), NGS5, NGS7(a)
This contribution provides MediaTek’s current assumptions in terms of migration and UE capabilities in view of ongoing discussions in SA2[footnoteRef:1] and RAN groups. It does not take a view on the final recommended system architecture expected from SA2 at TSG#74 next December – however the proposal herein articulates around the assumption that a new NGCore (and corresponding NAS protocols) would be introduced. [1:  Note interim agreements have been reached at SA2#116bis [8] based on proposals in [6][7].] 

Gradual migration
As proposed in [6] and agreed in [8] the overall system design of NextGen must enable a gradual migration from EPS towards NGS, characterized by contemporary EPS and NGS for an extended period. This assumption has direct implications in terms of interworking and service continuity in particular. Unlike a direct migration, a gradual migration imposes a system design that supports interworking and service continuity between the two systems, though these may not always be required or enabled depending on deployment scenarios and use cases. 
Proposal 1: Under the assumption NGS would be introduced, interworking and service continuity should be specified between NGS and EPS.
Inter-RAT interworking scenarios are depicted below:
	From / To
	EPS3
	NGS2/NGS4
	NGS5/NGS7

	EPS3
	LTE > LTE (leg.)
	LTE > NR
	LTE > eLTE

	NGS2/NGS4
	NR > LTE
	NR > NR
	NR > eLTE

	NGS5/NGS7
	eLTE > LTE
	eLTE > NR
	eLTE > eLTE

	NOTE: it is expected eLTE and LTE are equivalent in terms of mobility measurements and reporting that could allow to further simplify the above scenarios into 3 scenarios (LTE>NR,  NR>LTE and NR>NR)


Table 1 - RAT interworking scenarios
Proposal 2: inter-RAT interworking between LTE, eLTE, NR should be studied and specified as necessary.
Independent Radio and Core migrations
An important aspect of the scenarios shortlisted at TSG#72 is that of independent radio and core migrations, primarily with:
· NR in EPS					(EPS3(a))
· E-UTRA in NGS (aka Evolved E-UTRA)	(EPS5, EPS7(a))
In other words, the deployment of NR may not necessarily be accompanied by the simultaneous deployment of NGCore (and vice-versa).
We see two important motivations for NextGen/ NR: 
· NextGen: “network slicing” to facilitate the integration of vertical industries into the 3GPP system thus enabling operators to deploy new business models with minimum, if any, impact to the system.
· NR: to enable tapping into new spectrum so as to significantly boost the overall performance figures especially in terms of capacity, data rates, latency and connectivity vs. LTE.
These motivations reinforce the need for enabling an independent migration between core and access. A implication of this principle is that for a UE, NR support in EPS shall not imply NGS support. This is further addressed in §4.
EPS3 has been deemed by some operators as a potential deterrent from NGS adoption. A particular worry has been expressed that EPS3 could deter consumers from adopting NGCore. Data rates, by means of improved radio capabilities, should remain a primary motivation for consumers to adopt the 3GPP’s New Radio – it is unlikely NGCore/NAS would matter from a consumer perspective. While we view EPS3 as an important step for early deployments, we also acknowledge some operators’ worries should full NR capabilities be enabled by EPS3. However rather than truncating NR capabilities in EPS3, we believe this can be addressed individually per operator by means of subscription (UE AMBR). Note this is not specific to NR as such it is also, importantly, relevant to the further evolution of LTE if we end up with two systems evolving in parallel i.e. EPS and NGS.
Proposal 3: NR capabilities should not be artificially restricted in specifications for EPS3 deployments.
UE Capabilities
Forward compatibility is a simple notion made complicated.
The key point of forward compatibility is that Phase 1 NR should be defined such that Phase 2 NR would not require a redesign of the physical layer. From a UE implementation perspective it translates into avoiding or minimizing hardware changes in Phase 2 vs. Phase 1.
“UE forward compatibility” has been used with a drastically different implication in SA circles, namely one of requesting a UE implementing NR (EPS3) to support NG Core as well. This is not forward compatibility as such. It is imposing additional requirements on an EPS UE supporting EPS3 to support NGS as well. Such requirement is not acceptable, especially taking into account that radio and core network migrations can be independent and noting EPS3 is intended for early NR deployments. 
As proposed in [6] and agreed by SA2 in [8], a UE supporting EPS3 may support NGS7 (and vice-versa).
Given the current deployment scenarios on the table, and not presuming of the EPC vs. NGC conclusion due in December plenary meetings, our view is summarized hereafter (in line with SA2 interim agreements as well).
	Scenario 
	Description 
	Min. UE Capabilities 
	Optional UE capabilties 

	EPS3 
	EPS NSA NR LTE Anchor 
	EPS3 + EPS LTE 
	NGSx 

	NGS2 
	NGS SA NR 
	NGS2 
	EPS(3), NGS4, NGS5, NGS7 

	NGS4 
	NGS NSA eLTE NR Anchor 
	NGS2 + NGS4 
	EPS(3), NGS5, NGS7 

	NGS5 
	NGS SA eLTE 
	NGS5 
	EPS(3), NGS7, NGS2, NGS4 

	NGS7 
	NGS NSA NR eLTE Anchor 
	NGS5 + NGS7 
	EPS(3), NGS2, NGS4 

	NOTE 1:	Sub-NSA scenario are not distinguished (e.g. EPS3, EPS3a)
NOTE 2:	NAS Implications:
· EPS implies EPS NAS only
· NGS implies NGS NAS only


Table 2 – UE Capabilities
Proposal 4: the UE capabilities illustrated in Table 2 should be taken as a working assumption.
Conclusion
This document addresses a number of proposals regarding migration and UE Capabilities. This should be revisited in TSG#74 plenary meetings once the system architecture study is concluded by SA2.
Proposal 1: Under the assumption NGS would be introduced, interworking and service continuity should be specified between NGS and EPS.
Proposal 2: inter-RAT interworking between LTE, eLTE, NR should be studied and specified as necessary.
Proposal 3: NR capabilities should not be artificially restricted in specifications for EPS3 deployments.
Proposal 4: the UE capabilities illustrated in Table 2 should be taken as a working assumption.
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