SA WG2 Temporary Document

Page 6

3GPP SA WG2 Meeting #127bis
S2-184885
28 May-1 June, Newport Beach, California, USA

Source:
Ericsson
Title:
Differentiating LTE-M (eMTC) Traffic
Document for:
Approval
Agenda Item:
6.1  
Work Item / Release:
CIoT/CIoT-Ext
Abstract of the contribution: This contribution proposed an alternative solution to the technically endorsed solution in S2-182412 to differentiate mobile IoT traffic from other traffic.
1 Introduction

In SA2#126, 
GSMA sent an LS S2-181432 asking SA2 to investigate the solution to differentiate Mobile IoT traffic, both LTE-M and NB-IoT, from traditional user traffic, which is motivated by the operators’ desire to apply different charging models to traffic from LTE-M devices and NB-IoT devices plus the requirements for identification and transparency when roaming.
NB-IoT traffic could be differentiated using RAT Type NB-IoT, however, the mechanism to differentiate traffic from LTE-M (i.e. Cat-M) devices remains to be investigated. S2-182412, which proposes to use UE category Cat-M to derive the new RAT type LTE-M in the core network, is technically endorsed, and LS S2-182411 is sent to CT3, CT4, RAN3 and SA5. 
Stage 3 responses are received:

RAN3 response S2-184702 (R3-182505),
CT4 response S2-184690 (C4-183278),
SA5 response S2-184671 (S5-182334). 
2 Discussion
2.1 Stage 3 responses
2.1.1 RAN3 Response

In RAN3 response S2-184702 (R3-182505), a proposal (R3-182504) is included on how eNB determines LTE-M indication and then sends it to the MME. The proposal is aligned with what is proposed in the technically endorsed S2-182412.

2.1.2 CT4 Response

In CT4 response S2-184690 (C4-183278), the following is assumed:

The solution assumes PLMN wide homogenous support (MME, SGW, PGW) of the new LTE-M RAT-Type value... 

[Observation-1] In case the PLMN-wide homogenous support cannot be fulfilled (e.g. for some big operators, different regions in the same PLMN may have different deployment plan), the PDN connection establishment will fail (due to “Mandatory IE missing” when the receiving entity ignores the spare value of the new RAT type).
2.1.3 SA5 Response

In SA5 response S2-184671 (S5-182334), the following is stated:

… In SA5 charging specifications for EPC (TS 32.251), the RAT type is already specified as an information which can be used for traffic volume differentiation.
Similarly as for NB-IoT, addition of a new RAT type value will allow to categorize the UEs traffic as LTE-M from charging's perspective.

This solution has no impact on SA5 specifications, based on the assumption the "3GPP RAT Type" specified in CT3 TS 29.061, which is referred to for charging, is extended with this new value.

[Observation-2] “RAT type LTE-M” may be similar to “RAT type NB-IoT” from charging perspective, but it is not similar to NB-IoT from e2e view because the former indicates a device type, while the latter indicates a type of radio access technology which is also visible in RAN and follows the definition in 3GPP TS 21.905 (see below for an excerpt):

Radio Access Technology:  Type of technology used for radio access, for instance E-UTRA, UTRA, GSM, CDMA2000 1xEV-DO (HRPD) or CDMA2000 1x (1xRTT).

[Observation-3] SA5 states there is no impact on charging specification, however, it doesn’t say if the charging system will need an update in order to support the new RAT type value. 
[Observation-4] Past experience shows that the support of RAT type NB-IoT is not as straightforward as just expanding RAT type with one more value, mainly due to that the introduction of the new RAT type value is not backward compatible, and the PLMN-wide support is very difficult to achieve for some operators. 
2.2 Solutions
2.2.1 Alternative#1: Introducing new RAT type LTE-M (technically endorsed), additional logic being added
In SA2#126, S2-182412 (technically endorsed) proposes the following definition with the intention to minimize the impact on the system.
LTE-M: a 3GPP RAT type Identifier used in the Core Network only, which is a sub-type E-UTRAN RAT type, and defined to identify in the Core Network the E-UTRAN when used by a UE indicating Category M in its UE radio capability.
[Observation-5] The proposal in S2-182412 introduces a special handling for a specific RAT type value which causes confusion and instability of the specifications, as the description of RAT type has been scattered in different specifications in both stage 2 (e.g. TS 23.203 Table A.4.3-2: EPS specific event triggers, and TS 29.212 clause 5.3.3.1, TS 29.061 clause 16.4.7.1).
[Observation-6] Ongoing offline discussion among the interested companies also shows that additional logic in MME and SGW are needed to avoid PDN connection setup failure when the PGW in HPLMN doesn’t support the new RAT type value.

NOTE: 
During the offline discussion, it’s also commented that the existing RAT type VIRTUAL is not e2e either. In our understanding, RAT type VIRTUAL is not comparable with RAT type LTE-M, considering 
(1) ePDG typically sets RAT Type = WLAN, thus RAT type VIRTUAL is not used in reality. If, based on implementation, the ePDG sets RAT type= VIRTUAL for untrusted non-3GPP access (out of 3GPP scope), in this case, the CN knows that VIRTUAL is for untrusted 3GPP access and can apply corresponding policy. 

(2) In the LTE-M case, the CN knows the actual RAT type is WB-EUTRAN, but would like to use a different RAT type (i.e. LTE-M) based on UE capability.
2.2.2 Alternative#2: Introduce LTE-M indication in the CN
MME retrieves the LTE-M indication from eNB as in Alternative#1

MME includes the LTE-M indication (or UE Category M) in the corresponding procedures, see section 2.2.3 for the affected procedures. 
2.2.3 Comparison of Alternative#1 and Alternative#2 (focusing on CN and Charging System)
	         Solution alternatives

Aspects
	Alternative#1 Introducing new RAT type LTE-M and new flag from MME to SGW
	Alternative#2 Introducing new LTE-M indication (or UE Category M)
	Comment

	Fulfill GSMA requirement to differentiate mobile IoT traffic from the traditional traffic
	Yes
	Yes
	

	PLMN-wide homogenous support required
	Yes (-)
PLMN-wide support may be challenging for big operators with different regions because it’s very likely that the different regions have different deployment plans. 
	No (+)
	

	Charging system impact
	Yes 
(+) If differentiation is required, Charging System needs an upgrade to recognize the new value;


	Yes

(-) If differentiation is required, charging system needs upgrade to handle the new LTE-M indication including change on charging interface.
	

	
	(-) PLMN-wide support in Charging System is required
	(+) No requirement on PLMN wide support in Charging System 
	For big operators, different regions may have very different deployment plan. If so, lack of PLMN wide support may result in CDR discard due to unknown value in a mandatory field.

	Inconsistent info in RAN and CN
	Yes (-)
New RAT type LTE-M is not known in RAN
	No (+)
Same info from RAN to CN
	

	RAT type change reported when NO RAT type change actually happens
	Yes (-)
In the case that LTE-M indication is not available at the time when Create Session Request is sent, and becomes available later, MME needs to report the LTE-M RAT type in Modify Bearer Request, resulting closure of SGW-CDR or PGW-CDR due to RAT type change.

RAT type change may also be reported to the PCRF based on event trigger.
	No (+)
	

	Risk of specification instability
	Yes (-)

	No (+)
	RAT type being known as radio access technology is used in different specs (e.g. 23.203, 29.212, 29.061…).
RAT type change reported without actual change.

	Procedures 
	Initial Attach
	Impact 
MME sends new RAT type and new flag from MME to SGW to decide which RAT type (WB-ETURAN, or LTE-M) is to be sent
	Impact 
MME sends the new LTE-M indication to SGW and then SGW to PGW, no additional check flag and logic is needed
	Alt #1 has slightly more logic

	
	TAU/HO, inter-MME change, SGW change
	Impact
	Impact
	

	
	TAU, inter-MME change, NO SGW change
	Impact (-)
New MME stores the LTE-M indication from the old MME.

Additionally, the new MME needs to check if PLMN changes. If so, trigger RAT type change.
	Impact
New MME stores the LTE-M indication from the old MME 
	RAT change in Alt#1 may not mean a change in RAT

	
	TAU/HO intra-MME, SGW change
	No impact (+)
Existing logic, MME sends new RAT type LTE-M to the new SGW
	Impact (-)
MME sends LTE-M indication to new SGW
	

	
	TAU/HO intra-MME, NO SGW change
	No impact
	No impact
	

	
	Mobile Originated Data Transport in Control Plane CIoT EPS Optimisation with P-GW connectivity
	Impact (-)
MME needs to include new flag for SGW to decide what RAT type (WB-EUTRAN or LTE-M) should be sent to PGW
	No impact (+)
	

	
	Mobile Terminated Data Transport in Control Plane CIoT EPS Optimisation with P-GW connectivity
	Impact (-)
MME needs to include new flag for SGW to decide what RAT type (WB-EUTRAN or LTE-M) should be sent to PGW
	No impact (+)
	

	
	UE Requested PDN connectivity
	Impact 

MME sends new RAT type and new flag from MME to SGW to decide which RAT type (WB-ETURAN, or LTE-M) is to be sent
	Impact 

MME sends the new LTE-M indication to SGW and then SGW to PGW, no additional check flag and logic is needed
	

	Impact on CN products
	MME, SGW, PGW

(-) PCRF if involved in the PDN connection

(-) Maybe HSS to handle the new RAT type value 
	MME, SGW, PGW,

(+) No impact on PCRF is expected unless LTE-M indication is to be used as input for PCC decision.

(+) No impact on HSS
	.


2.2.4 Proposal
[Proposal-1] Based on the discussion, it’s proposed to revisit the technically endorsed solution in SA2#126 and consider solution Alternative #2. 
2.3 Summary of impacted TS 23.401 procedures for Alternative#2
5.3.2.1
E-UTRAN Initial Attach
Update: 
The new LTE-M indication is included in Create Session Request if available.
If the LTE-M indication is not included Create Session Request, and it’s available at Modify Bearer Request, MME will include it in Modify Bearer Request and the SGW shall forward it to the PDN GW.
5.3.3.1
Tracking Area Update procedure with Serving GW change
Update: 
If MME change, old MME pass the LTE-M indication to the new MME.
If SGW change, the MME includes LTE-M indication to the new SGW.
5.3.3.2
E-UTRAN Tracking Area Update without S GW Change
Update: 
If MME change, old MME pass the LTE-M indication to the new MME.

5.5.1.1.3
X2-based handover with Serving GW relocation
Update: 
The MME includes LTE-M indication in Create Session Request to the new SGW.
5.5.1.2.2
S1-based handover, normal
Update: 
If MME change, old MME pass the LTE-M indication to the new MME.

If SGW change, the MME includes LTE-M indication to the new SGW.
5.10.2
UE requested PDN connectivity
The new LTE-M indication is included in Create Session Request
Proposal
[Proposal-1] Based on the discussion, it’s proposed to revisit the technically endorsed solution in SA2#126 and consider solution Alternative #2. 
See S2-184886 (23.401 CR03432). 
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