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1. 
Proposal

In order to provide a summary of the EDCE5 Work Item, it is proposed to make the following revision marked changes to TR 21.915 v0.6.0.
*********** start of changes *************
3.6
5G specific aspects
3.6.1
EPC enhancements to support 5G New Radio via Dual Connectivity (EDCE5) (5G AN with 4G CN, aka NSA)
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Summary based on the input provided by Vodafone in SP-190217.
This section describes the System  aspects of the Non-StandAlone option that uses Dual Connectivity with the Evolved Packet Core. The architecture and radio parts of NSA are presented above (clause 3.3.2) and are also depicted below in Figure 3.6.1-1. Dual connectivity between eNB (as master node) and en-gNB (as secondary node) is called EN-DC within the 3GPP Technical Specifications.
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Figure 3.6.1-1: The NSA Architecture
The E-UTRAN uses the per-UE information supplied by the MME, and, local E-UTRAN configuration data to determine whether or not to use Dual Connectivity for that UE. On a per EPS bearer basis the E-UTRAN decides whether to use a Master Cell Group bearer or a Secondary Cell Group bearer, and, whether or not that bearer is a "split bearer".
For example, the Master eNB’s configuration can tell it to connect the “Internet” PDN connection’s EPS bearer to the “high capacity” en-gNB while connecting the EPS bearers for IMS Signalling and IMS voice to the “robust coverage layer” of the eNB.
The following figures illustrate some of the alternative configurations. Note that, as in the above example, one UE can be using these configurations simultaneously. Also note that, in general, the EPC has no concrete information about whether the E-UTRAN is using Dual Connectivity, nor what configuration of Dual Connectivity is in use. 

Figure 3.6.1-2: MCG split bearer in use for one EPS bearer of one UE
This configuration is frequently called “architecture option 3”

Figure 3.6.1-3: SCG split bearer in use for one EPS bearer of one UE
This configuration is frequently called “architecture option 3x”

Although not a formal objective of the EDCE5 Work Item, it is possible to operate NSA with an unmodified pre-Release 15 EPC. In order to support the Secondary Cell Group bearer, the EPC does however need to support the Release 12 Dual Connectivity feature.
The EDCE 5 Work Item specified several features that enhance the functionality of the EPC for use with NR:
a) Support is provided for the HSS or the MME to instruct the RAN to prohibit access to “NR as a secondary RAT” for that UE. 

b) The UE signals its ability to use NR to the MME. This allows the MME (via its DNS) to select the SGW and the PGWs that are appropriate for the UE’s high data rate. Additional core network signalling allows the SGW-C and PGW-C to take the UE’s NR capability into account when selecting the SGW-U and PGW-U.
c) Storage of very large UE Radio Access Capability Information Elements in the MME is specified along with the associated RAN requirements. 
d) Higher AMBR (maximum bit rate) values were specified and a new QCI 80 added for e.g. low latency Mobile BroadBand, Two other new QCIs (82, 83) were added for low latency GBR services in which the Packet Error Loss Rate calculation includes those packets that are not delivered within the Packet Delay Budget.
e) The amount of data sent on the Secondary NR RAT can be counted by the RAN and sent to the EPC for inclusion in the SGW CDRs and, optionally, in the PGW-CDRs.
Within SA3, the security aspects were examined and CRs were generated that enabled the existing EPS security algorithms to be reused for signalling confidentiality and integrity protection, and, for user plane confidentiality.
********** End of Changes *****
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