
3GPP TSG-RAN WG3 #93
R3-161646
22nd – 26th August 2016
Gothenburg, Sweden
Source:                    
NTT DOCOMO, INC.
Title:  
Migration path towards NR with EPC
Document for:        
Discussion and decision
Agenda Item:         
10.3.2
a) Introduction
RAN3 has been discussing a RAN-CN interface scenario where NR BS is connected to EPC in terms of C-plane as well as U-plane and has yet to be concluded as captured FFS in TR 38.801 (Figure 6.3.1.1-1 in [1]). On the other hand, TSG-RAN/SA did not necessarily endorse the task for this scenario at the #72 meeting, which is option 6/8 in [2] as shown below.
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Figure 1:

Deployment scenarios where NR is connected to EPC.
Nevertheless, NTT DOCOMO is of opinion that it is too early to exclude these options at this stage. Therefore, this paper attempts to explain the rationale behind the NR-EPC connection and proposes to keep “FFS” in TR 38.801.
2. Discussion
2.1. Migration scenario towards NR
When NR is launched on day 1, a likely scenario is to deploy NR on frequencies higher than those being used for LTE. In this case, the NR coverage is most likely to be much smaller than the existing LTE coverage, especially for frequencies above 6 GHz. For eMBB which can be regarded as continuous evolution of the existing cellular service, it is desirable if the existing LTE coverage can be leveraged to provide nationwide continuous coverage and mobility. In addition to that, the NR coverage enables to boost U-plane capacity in the target stop area where the traffic load is high. LTE-NR Dual Connectivity enables operators to launch the NR service as such; eNB acts as MeNB and gNB acts as SeNB. Since LTE eNB as MeNB is already connected to EPC, leveraging EPC can further drives cost effective and early launch of the NR service for eMBB. LTE-NR Dual Connectivity via EPC, i.e., Option 3 in [2] is one of the viable options which SA2 therefore agreed to capture in their TR 23.799 [3].
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Figure 2:

Migration path from LTE standalone to LTE-NR DC via EPC
2.2. Migration scenario towards NextGen Core
After the day 1 deployment, next step in question is how NextGen Core is introduced. As for migration from EPC, the following three roles can be considered.
· NextGen Core is evolution of EPC.

· NextGen Core encompasses EPC as a slice.

· NextGen Core replaces EPC.

From operator’s viewpoints, it has to be understood whether:
a)
NextGen Core is backward compatible with EPC and so can provide the same service as EPC can.

b)
NextGen Core is not backward compatible with EPC and so is designed to provide a new service and use case which cannot be done by EPC. 
No matter how NextGen Core is designed, i.e., a) or b), there would be no viable motivation of introducing NextGen Core unless the operator identifies the new services which cannot be offered by EPC and its necessity in the market. In that sense, an operator is most likely willing to continue to leverage EPC as much as possible. Even after the day 1 NR deployment and the existing LTE coverage is replaced with NR, operators can reap the benefit if EPC can accommodate NR as a standalone RAT. Even though NextGen Core is introduced, NextGen Core might work as EPC as explained above. As such, NextGen Core in relation to EPC has to be clarified before making a final decision on the RAN-CN interface scenarios to be standardised.
2.3. RAN specification impacts on NR-EPC connection
For EPC to accommodate NR in both C/U-planes, NR node (gNB) needs to support termination of S1-MME and S1-U. From RAN3 specification, the impact to S1-AP is foreseen.. According to the latest TS 36.413 [4], the IE specific to LTE is E-UTRAN CGI. Cell ID and eNB ID definition for NR, if different from LTE, may need to be translated to E-UTRAN CGI when conveyed via S1-AP. The eNB UE S1AP ID can be interpreted as “gNB” UE S1AP ID if the MME acquire it from the gNB. Given that RAN2 agreed to reuse the concept of radio bearer for NR [5], the existing EPS bearer management procedure in S1-AP can be reused. Hence, the S1-U related specifications can also be reused. Thus, the RAN3 specification impacts seem to be limited. For the UE side, on the other hand, the interaction between EPC NAS and NR RRC needs to be specified, which is the realm of RAN2. On the other hand, RAN2 also agreed that LTE RRC is a baseline for NR. In that case, introduction of the EPC NAS – NR RRC interaction would not be a major hurdle to iron out.
3. Summary and proposal
This paper explained the rationale behind the NR-EPC connection and the expected specification impact. In conclusion, it is too early to exclude the scenarios where NR is connected to EPC in both C/U-planes. The followings are proposed.
Proposal 1:
Keep FFS on the C-plane connection between EPC and NR as in Figure 6.3.1.1-1 of TR 38.801 (as marked with yellow below).
Proposal 2:
The C-plane connection between EPC and NR is to be decided after NextGen Core in relation to EPC becomes clear.
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Figure 6.3.1.1-1: eLTE and NR connected to the EPC. The CP between EPC and NR BS is FFS.
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