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1	Decision/action requested
SA5 is required to discuss the issue highlighted in this paper. If any action is to be identified, then SA5 should take a leadership role to solve the issue, for example by sending LS to relevant WGs.
2	References
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[2] RP-151615, LTE-WLAN RAN Level Integration supporting legacy WLAN
[3] 3GPP TS 36.300 v13.2.0, Evolved Universal Terrestrial Radio Access (E-UTRA) 
and Evolved Universal Terrestrial Radio Access Network 
(E-UTRAN); Overall description; Stage 2
[4] 3GPP TS 23.401 v13.6.1, General Packet Radio Service (GPRS) enhancements for
 Evolved Universal Terrestrial Radio Access Network 
(E-UTRAN) access
[5] 3GPP TS 32.251 v13.3.0, Charging management; Packet Switched (PS) domain charging
[6] 3GPP TS 32.298 v13.3.0, Charging management; Charging Data Record (CDR) parameter description
[7] 3GPP TS 29.061 version 13.2.0, Interworking between the Public Land Mobile Network (PLMN) supporting packet based services and Packet Data Networks (PDN)
3	Introduction
RAN working groups have made some significant progress lately on their release 13 work items relating to LTE-WLAN interworking and aggregation, namely; LTE-WLAN Radio Level Integration and Interworking Enhancement (WID code: LTE_WLAN_radio) [1] and LTE-WLAN RAN Level Integration supporting legacy WLAN (WID code: LTE_WLAN_radio_legacy) [2].

This paper discusses a possible issue relating to the CDR creation and management.
4	Discussion & Rational
The possible issue on RAT type in CDR is discussed in the section.

4.1	Agreed architectures for LTE-WLAN Radio Level Integration in Release 13
According to their WID descriptions, common part of these two WIDs is providing RAN based LTE WLAN integration and thus LTE and WLAN integration is invisible to core network. Figure 2.1 and 2.2 show the corresponding agreed architectures [3].




Figure 2.1: Non-collocated LWA (LTE-WLAN aggregation) Overall Architecture


Figure 2.2: LWIP (LTE/WLAN Radio Level Integration with IPsec Tunnel) Overall Architecture
As S1 reference points connecting the MME and eNB for both C-plane and U-plane remain the same way as they are today, the MME/S-GW cannot identify whether WLAN is used for the data communication.

OBSERVATION 1: The MME/S-GW cannot identify whether WLAN is used for the data communication.

Further, according to the 3GPP TS 36.300, it seems the LTE WLAN integration can be done per bearer basis. See the Figure 2.3 for the LWA Radio Protocol Architecture for the Non-Collocated Scenario.




Figure 2.3: LWA Radio Protocol Architecture for the Non-Collocated Scenario
It means that some bearers stay in the LTE access while other bears can use WLAN for their access.

OBSERVATION 2: LTE WLAN integration can be done per bearer granularity basis


4.2	How RAT type is generated today and passed to Charging Systems
Let’s take the LTE access as an example how the RAT type is generated and reported to the OCS, OFCS and AF via PCRF [4]. 

The following is an extract from TS 23.401 [4]:

*************START OF TEXT EXTRACT*************

[bookmark: _Toc437685530]5.3.2.1	E-UTRAN Initial Attach
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	…
12.	For an Emergency Attach the MME applies the parameters from MME Emergency Configuration Data for the emergency bearer establishment performed in this step and any potentially stored IMSI related subscription data are ignored by the MME.
	…
	The new MME selects a Serving GW as described in clause 4.3.8.2 on Serving GW selection function and allocates an EPS Bearer Identity for the Default Bearer associated with the UE. Then it sends a Create Session Request (IMSI, MSISDN, MME TEID for control plane, PDN GW address, PDN Address, APN, RAT type, Default EPS Bearer QoS, PDN Type, APN-AMBR, EPS Bearer Identity, Protocol Configuration Options, Handover Indication, ME Identity (IMEISV), User Location Information (ECGI), UE Time Zone, User CSG Information, MS Info Change Reporting support indication, Selection Mode, Charging Characteristics, Trace Reference, Trace Type, Trigger Id, OMC Identity, Maximum APN Restriction, Dual Address Bearer Flag, the Protocol Type over S5/S8, Serving Network) message to the selected Serving GW. User CSG Information includes CSG ID, access mode and CSG membership indication.
	If the Request Type indicates "Emergency", Maximum APN restriction control shall not be performed.
	For emergency attached UEs IMSI is included if available and if the IMSI cannot be authenticated then the IMSI shall be marked as unauthenticated.
	The RAT type is provided in this message for the later PCC decision.
	…
13.	The Serving GW creates a new entry in its EPS Bearer table and sends a Create Session Request (IMSI, MSISDN, APN, Serving GW Address for the user plane, Serving GW TEID of the user plane, Serving GW TEID of the control plane, RAT type, Default EPS Bearer QoS, PDN Type, PDN Address, subscribed APN-AMBR, EPS Bearer Identity, Protocol Configuration Options, Handover Indication, ME Identity, User Location Information (ECGI), UE Time Zone, User CSG Information, MS Info Change Reporting support indication, PDN Charging Pause Support indication, Selection Mode, Charging Characteristics, Trace Reference, Trace Type, Trigger Id, OMC Identity, Maximum APN Restriction, Dual Address Bearer Flag, Serving Network) message to the PDN GW indicated by the PDN GW address received in the previous step. After this step, the Serving GW buffers any downlink packets it may receive from the PDN GW without sending a Downlink Data Notification message to the MME until it receives the Modify Bearer Request message in step 23 below. The MSISDN is included if received from the MME.
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…
8.	If the MME has changed the new MME verifies the EPS bearer status received from the UE with the bearer contexts received from the old MME/old S4 SGSN. If the MME has not changed the MME verifies EPS bearer status from the UE with the bearer contexts available in the MM context. The MME releases any network resources related to EPS bearers that are not active in the UE. If there is no bearer context at all, the MME rejects the TAU Request.
	If the MME selected a new Serving GW it sends a Create Session Request (IMSI, bearer contexts, MME Address and TEID, Type, the Protocol Type over S5/S8, RAT type, Serving Network, UE Time Zone) message per PDN connection to the selected new Serving GW. The PDN GW address and TFT (for PMIP-based S5/S8) are indicated in the bearer Contexts. Type indicates to the Serving GW to send the Modify Bearer Request to the PDN GW. The Protocol Type over S5/S8 is provided to Serving GW which protocol should be used over S5/S8 interface. RAT type indicates a change in radio access. If it is a mobility from a SGSN to a MME and if the MME supports location information change reporting, the MME shall include the User Location Information in the Create Session Request, regardless of whether ULI change reporting had been requested in the previous RAT by the PGW. If it is an inter MME mobility and if the PDN GW requested UE's location, the MME includes the User Location Information IE in this message. If the PDN GW requested User CSG information, the MME also includes the User CSG Information IE in this message.
9.	The Serving GW informs the PDN GW(s) about the change of for example the RAT type that e.g. can be used for charging, by sending the message Modify Bearer Request (Serving GW Address and TEID, RAT type, Serving Network, PDN Charging Pause Support Indication) per PDN connection to the PDN GW(s) concerned. User Location Information IE and/or UE Time Zone IE and/or User CSG Information IE are also included if they are present in step 8.
9a	If dynamic PCC is deployed, and RAT type information needs to be conveyed from the PDN GW to the PCRF, then the PDN GW shall send RAT type information to the PCRF by means of an IP‑CAN Session Modification procedure as defined in TS 23.203 [6].


*************END OF TEXT EXTRACT*************

As highlighted above in yellow, it is understood that the MME generates RAT type=LTE and reports it up to PGW via SGW. This could be possible as the MME knows that UE is connected to the MME via S1 interface and currently S1 interface provides the LTE access only.

OBSERVATION 3: The MME sets RAT type=LTE since eNB currently provides the LTE access only.

Based on the initial ATTACH procedure and TAU procedure as shown above, it can also be concluded that the RAT type exists per UE basis.

OBSERVATION 4: In current EPS architecture, RAT type is defined per UE granularity basis.

4.3	How RAT type is defined in the specifications today.
According to the CDR related specifications, e.g. 3GPP TS 32.251 [5], 3GPP TS 32.298 [6], RAT type value being used is defined in the 3GPP TS 29.061[7] and the CDR related specifications refer to the 3GPP TS 29.061.

The RAT type values are defined in the 3GPP TS 29.061 version 13.2.0 as follows;


21 – 3GPP-RAT-Type

	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	3GPP type = 21

	2
	
	3GPP Length= 3

	3
	
	RAT (octet string)



3GPP Type: 21
The 3GPP-RAT-Type sub-attribute indicates which Radio Access Technology is currently serving the UE. 
RAT field: Radio Access Technology type values. RAT field is Octet String type. For GGSN, it shall be coded as specified in 3GPP TS 29.060 [24]. For P-GW, it shall be coded as follows:

0-7		As specified in 3GPP TS 29.274 [81]
8-100		Spare for future use
101		IEEE 802.16e
102		3GPP2 eHRPD
103		3GPP2 HRPD
104		3GPP2 1xRTT
105		3GPP2 UMB
106-255	Spare for future use


Further see the RAT type values that are defined in the 3GPP TS 29.274 version 13.2.0:
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RAT Type is coded as depicted in Figure 8.17-1.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 82 (decimal)
	

	
	2 to 3
	Length =  n
	

	
	4
	Spare
	Instance
	

	
	5
	RAT Type
	

	
	6 to (n+4)
	These octet(s) is/are present only if explicitly specified
	


Figure 8.17-1: RAT Type
Table 8.17-1: RAT Type values
	RAT Types
	Values (Decimal)

	<reserved>
	0

	UTRAN
	1

	GERAN
	2

	WLAN
	3

	GAN
	4

	HSPA Evolution
	5

	EUTRAN
	6

	Virtual
	7

	<spare>
	8-255




OBSERVATION 5: RAT type=WLAN has already been defined. However, LTE WLAN aggregation has not yet been defined.

5	Conclusion & Proposal
This paper investigates possible impact to the RAT type parameter in the CDR by introduction of the LTE WLAN integration feature in release 13.

With the observations 1 - 4, we can conclude;

CONCLUSION #1: eNB shall report the latest RAT type to the MME per bearer basis over the S1 interface.

And from observation 5 we conclude;

CONCLUSION #2: SA5 should discuss and conclude what type of RAT TYPE to be used in the following cases:
· One bearer is fully offloaded to WLAN: RAT type=WLAN can be reused. OR new RAT type to be introduced, e.g. WLAN via eNB.
· One bearer is split to LTE and WLAN:  New RAT type to be introduced, e.g. LTE WLAN aggregated.

PROPOSAL:
NEC would like SA5 to discuss this issue. If any issue would be identified, then SA5 should take a leadership role to solve this issue, for example by sending LS to relevant WGs.
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