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Discussion and decision
1 Introduction

This is the report from offline discussion #36 on the general principles on capturing eLTE into RRC.
· =>
Offline discussion to progress the on the principles to be used when trying to capture the E-UTRA connected to 5GC in 36.331. (Offline discussion #36, Intel)

2 Discussion
2.1 Background
The general considerations on how to capture E-UTRA connected to 5GC:
· LTE NAS is used for E-UTRA connected to EPC and 5G NAS is used for E-UTRA connected to 5G; The term “NAS” and “upper layers” are used in LTE specification..
· From AS layer we do not see the need to distinguish LTE NAS and 5G NAS in 36.331;

· Some features are only supported for E-UTRA connected to EPC, and some features are only supported for E-UTRA connected to 5GC; 
· The differentiation is needed if new features impact original features, for instance: flow based Qos will impact eps-BearerIdentity, and EPS bearer concept; UAC will impact original access control and cause value, etc
· E-UTRAN, EPC, MME, eNB, etc concepts are used in 36.331.
· It is noted that prior to the start of Rel-15, RAN#74 discussed at length about the new terminology and impacts to existing terminology due to the introduce of NR, NG-RAN and LTE connected to 5GC. The endorsed conclusion of that discussion is captured in [1] and one of the recommendations was that the term RAN could be used in 36.331 to generically refer to a UTRAN or a 5G-RAN.
· The recommendations from RAN plenary would require a very large update to 36.331 (e.g. over 600 usages of the term E-UTRAN) and we prefer to avoid such a large change  unless absolutely necessary. Instead, a general note could be added as
· NOTE:
The terms used in the specification represent E-UTRA connected to EPC also represents E-URA connected to 5GC, unless explicitly specified otherwise.
· 36.331 will be changed to support EN-DC, it would be good to reuse the same field/IE/structure if possible, e.g. NR PDCP configuration;
Based on general consideration above, we have following proposals:
Proposal 1. Do not change the terms E-UTRAN, EPC, MME, eNB which are used in relation to E-UTRA connected to EPC unless necessary. Add a general note to clarify the terms used in the specification to represent E-UTRA connected to EPC also represent E-URA connected to 5GC, unless explicitly specified otherwise.
Proposal 2. Do not distinguish LTE NAS and 5G NAS, and do not distinguish LTE upper layer and 5G upper layer for E-UTRA connected to EPC and E-UTRA connected to 5GC;
Proposal 3. Aim to reuse the fields/IEs/structures introduced for EN-DC if they are also applicable for E-UTRA connected to 5GC;
For the case, we need to define different UE behavior for a UE using E-UTRA connected to EPC and a UE using E-UTRA connected to 5GC. RANP left the decision in RAN2. Following are listed in [1]

· Option 1: 'E-UTRA-EPC-mode' and 'E-UTRA-5G-CN-mode'; or
· Option 2: 'E-UTRA-EPC-connected' and 'E-UTRA-5G-CN-connected'; or
· Option 3: 'When UE connects to EPC...' and 'When UE connects to 5G-CN...'
To our understanding, option 3 is more suitable for procedure description. 

Proposal 4. 'When UE connects to EPC...' and 'When UE connects to 5G-CN...' is used in procedure part when we need to define UE behaviour specific for a UE using E-UTRA with EPC and a UE using E-UTRA with 5G-CN.
2.2 Offline discussion
Based the discussion above, following questions should be discussed in this offline discussion:

Question 1:  do companies agree that we do not change the terms E-UTRAN, EPC, MME, eNB which are used in relation to E-UTRA connected to EPC unless necessary?
	Company's name
	Yes or no
	Company's comments (if any) 

	ZTE
	Yes
	· 

	CATT
	Yes, agree
	· 

	Huawei
	Yes
	· 

	Nokia
	Yes
	· What about the term ng-eNB? Will that be used in 36.331?

	QC
	Yes
	· 

	Ericsson
	Yes
	· 


Based on companies input, below principle can be agreed:

Principle 1: Do not change the terms E-UTRAN, EPC, MME, eNB which are used in relation to E-UTRA connected to EPC unless necessary
Question 2:  do companies agree to have a general note to clarify:

· NOTE:
The terms used in the specification represent E-UTRA connected to EPC also represents E-URA connected to 5GC, unless explicitly specified otherwise.
	Company's name
	Yes or no
	Company's comments (if any) 

	ZTE
	Not sure. 
	· We have to treat this case by case basis (it would be hard to agree such a general principle without looking into details)

	CATT
	Yes
	· This can be a principle. If needed, detailed core network can be clarified.

	Huawei
	Yes
	· Can be added after we get the whole picture of the change of spec. Before that maybe an edit note can be added to clarify the intention.

	Nokia
	Not sure 
	· As I expressed on-line, I have some concerns about having such a generic note. I agree with ZTE that this need to be handled on a case by case basis and the actual text proposal to 36.331 should be reviewed. The note text proposed above as such is unclear to me.

	QC
	No
	· Good to have them explicitly specified to avoid any confusion

	Ericsson
	Yes
	· Agree, at least for stage 2 details. 


Based on companies input, the note details can be discussed later.

Proposal 1: the general note details can be discussed in email discussion. 
Question 3:  do companies agree that 'When UE connects to EPC...' and 'When UE connects to 5G-CN...' is used in procedure part when we need to define UE behaviour specific for a UE using E-UTRA with EPC and a UE using E-UTRA with 5G-CN.
	Company's name
	Yes or no
	Company's comments (if any) 

	ZTE
	Likely yes. 
	· Depending on the procedure, the above text or something similar as appropriate could be used. 

	CATT
	yes
	· 

	Huawei
	Yes
	· We can further check based on detailed change case by case.

	Nokia
	May be
	· This is another issue that instead of agreeing on a general principle we must review the actual text proposal to 36.331.

	QC
	Yes
	· 


Based on companies input, below principle can be agreed:

Principle 2: 'When UE connects to EPC...' and 'When UE connects to 5G-CN...' is used in procedure part when we need to define UE behaviour specific for a UE using E-UTRA with EPC and a UE using E-UTRA with 5G-CN. Other text may be needed for the case when 'When UE connects to EPC...' and 'When UE connects to 5G-CN...' is not suitable.
Question 4:  do companies agree that the term NAS/upper layer used in TS36.331 is applicable for both E-UTRA connected to EPC and E-UTRA connected to 5GC, i.e. we do not need to distinguish them?

	Company's name
	Yes or no
	Company's comments (if any) 

	ZTE
	Likely yes
	· In general, this might work. 

	CATT
	yes
	· Prefer upper layer.

	Huawei
	Yes
	· 

	Nokia
	Likely yes
	· When we look at the actual text proposal for 36.331 we may be able to identify whether the context of EPC NAS or 5GC NAS is clear without having to explicitly identify which NAS we are referring to.

	QC
	Yes
	· 

	Ericsson
	Yes
	· 


Based on companies input, below principle can be agreed:

Principle 3: Do not change the term NAS/upper layer used in TS36.331 unless it is really needed.
Question 5:  do companies agree that we should aim to reuse the fields/IEs/structures introduced for EN-DC if they are also applicable for E-UTRA connected to 5GC, e.g. NR PDCP configuration;

	Company's name
	Yes or no
	Company's comments (if any) 

	ZTE
	Yes
	· 

	CATT
	Yes
	· 

	Huawei
	Yes
	· We can further check based on detailed change case by case.

	Nokia
	Yes
	· As a goal it is fine but we need to see how it works out when we see the actual text proposals for 36.331

	QC
	Based on scenario basis, we can say yes
	· 

	Ericsson
	Yes
	· 


Based on companies input, below principle can be agreed:

Principle 4: RAN2 aim to reuse the fields/IEs/structures introduced for EN-DC if they are also applicable for E-UTRA connected to 5GC, e.g. NR PDCP configuration
3 Conclusion
Following proposals and principles are proposed base on offline discussion:
Principle 1: Do not change the terms E-UTRAN, EPC, MME, eNB which are used in relation to E-UTRA connected to EPC unless necessary.
Principle 2: 'When UE connects to EPC...' and 'When UE connects to 5G-CN...' is used in procedure part when we need to define UE behaviour specific for a UE using E-UTRA with EPC and a UE using E-UTRA with 5G-CN. Other text may be needed for the case when 'When UE connects to EPC...' and 'When UE connects to 5G-CN...' is not suitable.
Principle 3: Do not change the term NAS/upper layer used in TS36.331 unless it is really needed.
Principle 4: RAN2 aim to reuse the fields/IEs/structures introduced for EN-DC if they are also applicable for E-UTRA connected to 5GC, e.g. NR PDCP configuration

Proposal 1: the general note details can be discussed in email discussion. 
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5 Annex RAN2 agreements quoted from R2-1712069:

This Annex captures stage 2 and stage 3 agreements reached on E-UTRA connected to 5GC to be incorporated later in the core specifications.
Y.1
Organisational

RAN2#98:

1. Introduce a dedicated section to TS36.300 for LTE connected to 5GC.

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.). If required, use the term “CN” (used to denote both EPC/5GC) instead of “EPC” where changes are required.

3.
The inter-RAT handover chapter should be updated to cover new cases of 'inter-RAT' handovers between LTE connected to EPC and LTE connected to 5GC.

Y.2
5GC feature support

RAN2#99:

1.
CIoT CP and UP optimizations are not supported for E-UTRA/5GC and NR/5GC in Rel-15.
Y.3
CN type selection

RAN2#98:

1.
An LTE eNB can belong to multiple PLMNs and per PLMN the CN type can be: (1) EPC only, (2) both EPC and 5GC 

FFS: Whether connectivity to 5GC only should be supported.

FFS: Whether the type of CN connectivity is uniform across a PLMN, or across a TA of the PLMN, or can be per eNB.

RAN2#99:

1.
An LTE ng-eNB can belong to multiple PLMNs and for each PLMN, it can be connected to: (1) EPC only, (2) both EPC and 5GC or (3) 5GC only.

2.
In case that a PLMN in an LTE eNB is connected to 5GC only, the UEs only capable of EPC-NAS should be prevented from camping and should reselect to a different cell.

3.
For the case that all the PLMNs only have access to 5GC then UEs capable only of EPC-NAS can be barred using cellBarred flag in SIB1 which the 5GC-NAS capable UEs ignore. To provide the current cell barring flag functionality to 5GC-NAS capable UEs, a corresponding new flag is introduced for those UEs (e.g. “cellBarred-5GC”).

FFS for the case that only some PLMN only have access to 5GC

4.
In LTE, the system information should be extended to include information about the available CN per PLMN.
Y.4
QoS

RAN2#99:

1.
The QoS framework principles agreed for NR should be applied for E-UTRA connected to 5GC, and same SDAP layer is introduced to support flow based QoS framework. RAN2 expects no impact to RLC/MAC as a result of adding the support for the new QoS framework.

2.
LTE RRC needs to be enhanced to configure UE SDAP (same SDAP configuration content as for NR)

3.
Changes on LTE DC due to new QoS frame work will be discussed after NR has concluded in this topic

4.
The details on how to support flow based QoS for intra system handover and inter system handover (between LTE/EPC and LTE/5GC) can be discussed later once NR has agreements on it.

Y.5
Access Control

RAN2#99:

1.
Access barring mechanism for LTE connectivity connected to 5GC is based on unified access barring mechanism for NR. 

2.
LTE ng-eNB connected to both EPC and 5GC can broadcast the access control information for E-UTRAN connected to EPC and E-UTRAN connected to 5GC. UE uses the information based on the core network type indicated from upper layers.

Y.6
Slicing

RAN2#99:
1.
Align the support of network slicing in E-UTRA connected to 5G CN with NR. 

2.
Provision of slicing assistance information for the purpose of initial NAS routing will follow the decisions taken for NR. 

3.
The impact on LTE from network slicing-related open issues is FFS, and whether LTE needs to support all the network slicing operations of NR should be discussed once NR has agreed on them.

Y.7
PDCP version
RAN2#99:

1.
For UEs that are connecting via E-UTRA to 5GC, only NR PDCP is used for the DRBs. Also applicable for option 7 and option 4.

RAN2#99BIS:

1.
Msg 5 is used to indicate the CN type. The eNB shall initially configure SRB1 with LTE PDCP. Upon receiving CN Type Selection = 5GCN in Message 5, eLTE eNB reconfigures SRB1 with NR-PDCP

FFS: Whether the reconfiguration to NR PDCP is required before SMC.

2.
If it is found during further work that changes are required in Message 3 for other reasons, then this decision can be revisited (a solution where eNB initially configures SRB1 with NR-PDCP can be adopted)

Y.8
Inter-RAT mobility

RAN2#99BIS:

1.
RAN2 understanding based on SA2 decisions is that inter-RAT active mode handover or cell change order is not supported between LTE/5GC and 2G/3G systems.

2.
Inter-RAT active mode measurement configuration and reporting on 2G/3G RATs are supported in the same way as today.

3.
RAN functionality of release with redirect info to 2G/3G RATs is supported in the same way as today. For redirection to 2G then UE only accepts redirection to 2G if AS security protected (NAS configuration is not required).

4.
Idle mode mobility to 2G/3G/LTE/NR is supported including IDLE mode mobility control info for all all RAT (i.e. behaviour exactly the same as LTE/EPC and the network is responsible to set dedicated frequency priorities appropriately)

5.
A single LTE RAT is used in the cell reselection priorities regardless if the RAT support 5GC or not (i.e. behaviour exactly the same as LTE/EPC and the network is responsible to set dedicated frequency priorities appropriately)

6.
RAN2 understand that the source eNB/ng-eNB decides handover procedure to trigger (e.g. via the same CN type or to the other CN type)

7.
UE has to know the target CN type from the handover command during intra-LTE inter-system HO, intra-LTE intra-system HO

FFS: Stage 3 detail whether this is an explicit indication or can be inferred from other information.
[image: image1.jpg]Y




