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1	Introduction
The “eLTE”, i.e. LTE connected to 5GC, will obviously have some impacts to Stage-2 specification. In this contribution, we discuss the possible impacts and how to resolve the conflicts that may occur.
2	Introducing LTE connected to 5GC to 36.300
2.1	General principles
The basic assumption of eNB connected to 5GC is, based on draft TS23.501 (Section 5.17) inherited from TR23.799 (Section 6.18.6), that the eNB connected to 5GC is also able to serve legacy UEs, i.e. it can offer connection to “EPC” (whether this still connects to the same CN is not relevant, it’s just that the eNB can serve all the UEs that can detect the cell). This means that legacy LTE UEs still see the same functionalities, and the Stage-2 specification cannot be fully “converted” to only consider 5GC. 
Observation 1: eNB connected to 5GC always supports also EPC connectivity (for legacy compatibility).
The LTE Stage-2 specification was written based on the original LTE architecture, with the additions done based on new features and network functionalities. It relies on EPC and the corresponding entities (MME, S-GW, P-GW, HSS, OAM, etc.), and these terms are used extensively in the specification, as Table 1 below shows.
	Terminology
	Number of times the term is used in 36.300

	eNB/DeNB/MeNB/SeNB
	2748 (1880+93+298+477)

	MME/Mobility management entity
	368 (366+2)

	S1/S1-AP
	317 (297 + 22)

	X2/X2-AP
	301 (292+9)

	NAS
	166

	EPC/Evolved Packet Core
	79 (76+3)

	S-GW/SGW/Serving gateway
	78 (53+1+24)

	S1-MME/S1-U
	66 (33+33)

	CN/Core Network
	57 (43+14)

	OAM
	44

	P-GW/PGW/PDN gateway
	17 (14+1+2)


Table 1. Number of times an EPC-related term is used in TS36.300
As can be seen, simply replacing or modifying all the terms with duplicate equivalents used in 5GC is not practical, even though not all instances would need to be changed. Simply estimating the changes requires already extensive amount of work.
Observation 2: It is not practical to change EPC terms to equivalent 5GC terms throughout 36.300 to account for LTE connected to 5GC.
Given this, it seems that the simplest approach would be to attempt to isolate the changes caused by LTE connected to 5GC to a dedicated section. This will not work for all details, but would still allow to retain the existing LTE specification as it is, and to also minimize the amount of changes to TS36.300. Further, it would allow retaining existing terminology where possible, keeping the specification as backward-compatible as possible. If the term EPC also needs to be changed in some places, “CN” could simply be used instead.
Proposal 1: Introduce a dedicated section to TS36.300 for LTE connected to 5GC.
Proposal 2: Wherever possible, do not update existing text in TS36.300 that refers to EPC or EPC-specific entities (MME, S-GW, PGW, HSS, etc.).
Proposal 3: If required, use the term “CN” instead of “EPC” where changes are required.
3.2	Mobility procedures with EPC and 5GC
The LTE mobility procedures for intra-LTE mobility (including LTE-LTE dual connectivity) are all captured in section 10.1 of 36.300. Since these sections include signalling flows, which will likely end up being different with 5GC, it seems possible that parts of this section need to be re-purposed for LTE with 5GC. To keep these changes self-contained, they could also be captured inside the section that deals with the LTE connected to 5GC.
Proposal 4: Capture changes targeted to  section 10.1 due to 5GC in the dedicated section for LTE connected to 5GC.
Similar holds also for section 10.2, which deals with inter-RAT handovers: Should it be specified in Rel-15, a handover from LTE connected to 5GC to LTE connected to EPC is treated as a new inter-RAT handover that is not currently captured. However, in this case it seems more appropriate to keep the changes contained within the existing section.
Proposal 5: The inter-RAT handover chapter should be updated to cover new cases of inter-RAT handovers due to LTE connected to 5GC.
3.3	NAS, security and QoS aspects
When UE is connected to 5GC, it is assumed to use 5G NAS protocol. Therefore, any section referring to NAS functions (meaning, at least Annex A) might need updates, but this will become more relevant once the 5G NAS details are clearer. The only differences are the termination point of NAS being in AMF for 5GC, which should be taken care by the general description already. Therefore, it seems best to wait for CT1 progress more in their work for NAS before making any changes to 36.300 concerning NAS.
Proposal 6: Wait until more details of 5G NAS are known before making changes to 36.300 concerning NAS procedures.
For security aspects, it is not yet clear how the security would work for LTE connected to 5GC. The same applies also to QoS, for which the work is still undergoing in NR. Therefore, it seems best to wait also for these cases.
Proposal 7: QoS and security aspects with LTE connected 5GC should be considered further after  the changes due to 5GC become  clearer.
3.4	Unaffected sections in 36.300
The previous discussion highlights the sections most obviously affected by the 5GC. It seems that most of the other sections should be totally unaffected by the introduction of LTE connected to 5GC, and need no changes.
Proposal 8: There are no changes required due to LTE connected 5GC to the following sections:
· Synchronization and IP fragmentation (4.4, 4.5)
· Support of HeNBs, relaying, SIPTO (4.6, 4.7, 4.8)
· Physical layer of E-UTRA (5)
· ARQ and HARQ (9)
· Scheduling and rate control (11)
· DRX in RRC_CONNECTED (12)
· MBMS (15)
· Radio Resource Management aspects (16)
· S1 interface (19) (except for S1-MME)
· X2 interface (20)
· Support for self-configuration and self-optimisation (22)
· LTE-WLAN Aggregation and RAN Controlled LTE-WLAN Interworking (22A)
· Xw Interface (22B)
· Others (23)
· Annexes other than Annex A
Note that e.g. UP/CP/L2 sections are expected to be affected due to the e.g. SDAP functionality and different NAS handling, but it is not yet clear how those changes should be captured. 
4	Conclusions
We have observed the following:
Observation 1: eNB connected to 5GC always supports also EPC connectivity (for legacy compatibility).
Observation 2: It is not practical to change EPC terms to equivalent 5GC terms throughput 36.300 to account for LTE connected to 5GC.
We have proposed the following:
Proposal 1: Introduce a dedicated section to TS36.300 for LTE connected to 5GC.
Proposal 2: Wherever possible, do not update existing text in TS36.300 that refers to EPC or EPC-specific entities (MME, S-GW, PGW, HSS, etc.).
Proposal 3: If required, use the term “CN” instead of “EPC” where changes are required.
Proposal 4: Capture changes targeted to section 10.1 due to 5GC in the dedicated section for LTE connected to 5GC.
Proposal 5: The inter-RAT handover chapter should be updated to cover new cases of inter-RAT handovers due to LTE connected to 5GC.
Proposal 6: Wait until more details of 5G NAS are known before making changes to 36.300 concerning NAS procedures.
Proposal 7: QoS and security aspects with LTE connected 5GC should be considered further after  the changes due to 5GC become  clearer.
Proposal 8: There are no changes required due to LTE connected 5GC to the following sections:
· Synchronization and IP fragmentation (4.4, 4.5)
· Support of HeNBs, relaying, SIPTO (4.6, 4.7, 4.8)
· Physical layer of E-UTRA (5)
· ARQ and HARQ (9)
· Scheduling and rate control (11)
· DRX in RRC_CONNECTED (12)
· MBMS (15)
· Radio Resource Management aspects (16)
· S1 interface (19) (except for S1-MME)
· X2 interface (20)
· Support for self-configuration and self-optimisation (22)
· LTE-WLAN Aggregation and RAN Controlled LTE-WLAN Interworking (22A)
· Xw Interface (22B)
· Others (23)
· Annexes other than Annex A

Annex A: TP on LTE connected to 5GC
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24.1	Mapping 5GC network functions to EPC entities 
The 5GC, as defined in TS23.501, consists of network functions instead of network entities. 
24.1.1	AMF
The AMF in 5GC roughly corresponds to MME in EPC.
24.1.2	UPF
The UPF in 5GC roughly corresponds to S-GW in EPC.
24.2	Differences between EPC and 5GC interfaces
The network interfaces in 5GC networks are described in TS23.501.
24.1.1	N1 interface
The N1 interface is between UE and AMF. It is used for providing NAS connectivity between UE and AMF. 
24.1.2	N2 interface
The N2 interface is between eNB and AMF. It is similar to S1-MME interface in EPC.
24.1.3	N3 interface
The N2 interface is between eNB and UPF. It is similar to S1-U interface in EPC.
24.3	Mobility with LTE connected to 5GC 
The exact signalling procedures in ECM-CONNECTED differ in LTE connected to 5GC compared to LTE connected to EPC.
24.3.1	Intra E-UTRAN mobility in ECM-CONNECTED
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24.4	QoS with LTE connected to 5GC
FFS
24.5	Security with LTE connected to 5GC
FFS
24.6	NAS with LTE connected to 5GC
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