SA WG2 Temporary Document

Page 3

3GPP TSG SA WG2 Meeting #119
S2-170918
13 – 17 February 2017, Dubrovnik, Croatia
(revision of S2-17xxxx)
Source:
Intel
Title:
23.501: Way forward for NGC-EPC interworking: General
Document for:
Discussion / Approval
Agenda Item:
6.5.9
Work Item / Release:
5G_Ph1 / Rel-15
Abstract of the contribution: This contribution proposes a way forward for NGC-EPC interworking.
1
Introduction
The informal “TO DO” list for interworking (S2-170590) that was drafted during the Spokane meting contains the following items:

For Case A: “single registered” UE and NGx support in the network.

1.
Select the call flow for “seamless” handover.

For Case C: “single registered” UE (or “dual registered / single mode” UE) and no NGx support in the network.

1.
The state model in UE (e.g. “single registered”, “dual registered / single mode”, coordinated, uncoordinated).

2.
NAS-level procedure(s) used on the target (EPS) side (e.g. Handover Attach, TA update) upon UE mobility from NGS to EPS for UE that was in CN_Idle or CN_Connected on the source (NGS) side. Describe any standards changes needed to support these procedures compared to Rel-14 EPC.

3.
For UE capable of network registration without established PDU Session clarify the status of the UE registration on the source (NGS) side after all PDU Sessions have been transferred on the target (EPS) side.

4.
Does UE need to be aware of NGx support in the network and why? If yes, how is NGx support indicated to UE and what is the granularity of homogeneous NGx support?

5.
How does SMS delivery work?

6.
Is Cancel Location used and how?

7.
Is support for Case C procedures mandatory for all UEs that are both NGS- and EPS-capable? If not, does the network need to know UE capabilities and why?

For Case B: “dual registered” UE.

1.
Does NGC and EPC need to be aware of UE’s “dual registered” capability and why? (e.g. if the network supports NGx, how is the operation mode selected?).

2.
How does SMS delivery work?

3.
Is Cancel Location used and how?

For Case A there is general understanding that Connected and Idle mode mobility should be handled with a “classical” handover procedure and TA Update, respectively. Further discussion on the specific handover call flow is handled in a companion paper (S2-170919) and will not be addressed further here.
After some thought, it seems that Case B and Case C could both be considered under a common “dual registered” category, the difference between the two being that Case B assumes possible support of “dual radio” capability at the lower layers (i.e. simultaneous Tx/Rx on both RATs or some lower layer mechanism (e.g. TDM) that appears to the upper layers as support for simultaneous Tx/Rx on both RATs), whereas Case C refers to the case where there is only “single radio” capability at the lower layers.

While “dual radio” capability in UE is definitely an optional capability, the “dual registered” mode of operation should be supported in all UEs intended for EPC-NGC interworking, to cater for the case where NGx is not supported in the network.

From that perspective, the choice of “single registered” vs “dual registered” operation can be considered as an operation mode that is selected by the network based on the presence or absence of NGx support, as follows:

-
If NGx is supported, UE is driven to operate in “single registered” mode.

-
If NGx is not supported, UE is driven to operate in “dual registered” mode.

2
Answering the questions in the “TO DO” list
Based on the introduction, we propose the following answers to the questions in the “TO DO” list:
For Case C: “single registered” UE (or “dual registered / single mode” UE) and no NGx support in the network.

1.
The state model in UE (e.g. “single registered”, “dual registered / single mode”, coordinated, uncoordinated).

“Single registered” or “dual registered” is a mode of operation that is selected by the network based on the support of NGx.

“Single registered” implies a single MM state machine in the UE and a single MM context in the network.

“Dual registered” implies two independent MM state machines in the UE and two MM contexts in the network.

2.
NAS-level procedure(s) used on the target (EPS) side (e.g. Handover Attach, TA update) upon UE mobility from NGS to EPS for UE that was in CN_Idle or CN_Connected on the source (NGS) side. Describe any standards changes needed to support these procedures compared to Rel-14 EPC.

Handover and TA Update are used for “single registered” operation for UE in Connected and Idle mode, respectively.
Handover Attach and MAPCON procedures for PDN Connection / PDU Session mobility are used for “dual registered” operation, regardless of the UE state (Connected or Idle).

3.
For UE capable of network registration without established PDU Session clarify the status of the UE registration on the source (NGS) side after all PDU Sessions have been transferred on the target (EPS) side.

After all PDU Session have been transferred on the EPS side, the UE is still registered in NGC until expiry of timer for implicit detach.

4.
Does UE need to be aware of NGx support in the network and why? If yes, how is NGx support indicated to UE and what is the granularity of homogeneous NGx support?

Yes, UE needs to be aware of NGx support in the network because this determines the mode of operation: “single registered” vs “dual registered”. It is proposed to signal the NGx support using 5G-NAS signalling and the granularity of homogeneous support is 5G Tracking Area.

5.
How does SMS delivery work?

SMS delivery works by attempting sequential delivery to the AMF and the MME, possibly taking into account which registration is most recent.
6.
Is Cancel Location used and how?

Cancel Location is used in “single registered” mode of operation when UE moves from one system to another.

7.
Is support for Case C procedures mandatory for all UEs that are both NGS- and EPS-capable? If not, does the network need to know UE capabilities and why?

In our view support for “dual registered” procedure should be mandatory for any UE that is intended to support NGC-EPC interworking.

3
Proposal
Based on the discussion in the previous sections it is proposed to agree the following text proposal for TS 23.501.

Companion papers (S2-170919 and S2-170920) focus on the call flows for TS 23.502.

######################### TEXT PROPOSAL FOR TS 23.501 ###########################

5.15
Interworking and Migration

Editor’s notes: This could include functional description for interworking with EPS, 2G, 3G and support for migration towards 5G system.
5.15.x
Interworking with EPC

From perspective of interworking with EPC the UE can operate as “single registered” or “dual registered”:

-
A “single registered” UE has only one active MM state machine and is either in N1 mode or in S1 mode (when connected to NGC or EPC, respectively). Similarly, the network keeps only one active MM state machine that is synchronised with the MM state machine in the UE and resides in either the AMF or in the MME.

-
A “dual registered” UE can handle independent MM state machines: one MM state machine in N1 mode (i.e. for UE’s connection to NGC) and one MM state machine in S1 mode (i.e. for UE’s connection to EPC).

NOTE: Support for “dual registered” operation in the UE does not imply support of “dual radio” capability (i.e. simultaneous transmission and reception at the lower layers, or a capability that is perceived as simultaneous transmission and reception by the upper layers).

NGx is used to provide seamless handover for “single registered” UEs in Connected mode. It is also used to enable the Tracking Area Update procedure to EPC for UEs in Idle mode.

The mobility procedures for “dual registered” UE are similar to those defined in EPS for mobility between 3GPP and non-3GPP access i.e. they are based on the Attach procedure (including Handover Attach), plus MAPCON procedures for PDN connection / PDU Session mobility.

Support for NGx in the network is optional. It is indicated to UE using NAS signalling with the granularity of 5G Tracking Areas.
For UE that supports interworking with EPC support for “dual registered” operation is mandatory.

UE needs to be aware of NGx support in the network because the NAS procedure for connected and idle mode mobility towards EPC depend on NGx support as indicated in Table 5.15.x-1. 

Table 5.15.x-1: NGC=>EPC mobility procedures for “single registered” UE

	UE state on NGC side 
	With NGx support
	Without NGx support

	CN_Connected
	Handover
	Handover Attach, MAPCON procedures

	CN_Idle
	TA Update
	Handover Attach, MAPCON procedures

	NOTE 1:
The procedures are described in TS 23.502.
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