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Abstract of the contribution:

The contribution browses through the S6a functionalities and shows that the interface should be based on Gr.
Introduction
Many of the functionalities of the S6a interface have already been specified on high level. The purpose of this paper is to review the currently defined functionalities and discuss the possible reusability of the current HSS/HLR interface infrastructure.
Discussion on the signalling procedures defined already in 23.401
Looking at the TS 23.401, several functionalities of the S6a can already be found on the procedures. The S6a related functionalities on the procedures are browsed through here.
Attach

The chapter 5.3.2 defines the Attach procedure. It includes several functionalities for the S6a interface
· Security functions. Those include UMTS authentication, as selected by the SA3 WG.

· sending of Update Location (MME Identity, IMSI) message from MME to HSS
· sending Cancel Location (IMSI, Cancellation Type) from the HSS to the old MME
· acknowledging Cancel Location with Cancel Location Ack (IMSI) from the old MME to the HSS
· HSS sending Insert Subscriber Data (IMSI, Subscription Data) to the MME
· MME returns an Insert Subscriber Data Ack to the HSS
· HSS acknowledges the Update Location by sending an Update Location Ack to the new MME
Editor's note: Further considerations on subscription data handling needed, e.g. if transferred between MMEs, if insertion by separated procedure from HSS necessary or if Steps 10 and 11 can be combined as one message
· After the EPS bearer was established, the MME may send an Update Location Request including the PDN GW address to the HSS for mobility with non-3GPP accesses.
· The HSS stores the PDN GW address and sends an Update Location Response to the MME
Tracking Area Update procedures

The chapter 5.3.3 defines the TAU procedures. On 5.3.3.1, Tracking Area Update procedure with MME and Serving GW change is defined. The functionalities related to the S6a interface include
· Editor's note on MME context retrieval to the new MME from the old MME: It is FFS if the Subscription Data may be sent from the old MME in the Context Response message.
· Security functions, possibly including authentication. SA3 WG has selected the UMTS authentication for LTE.
· sending of Update Location (MME Identity, IMSI) message from MME to HSS
· sending Cancel Location (IMSI, Cancellation Type) from the HSS to the old MME
· acknowledging Cancel Location with Cancel Location Ack (IMSI) from the old MME to the HSS
· HSS acknowledges the Update Location by sending an Update Location Ack to the new MME. 
Editor's note: It is FFS if subscriber data is included in this step, or it is sent in an Insert Subscriber Data message.

· If subscription data was transferred in the Update Location Ack message the MME acknowledge the received Subscription Data by returning an Update Location Complete message to the HSS.
Editor's note: FFS if step 16 is needed. If the MME doesn’t receive an Update Location Ack message from HSS, it will re-send the Update Location message.

Similar kind of Location updating (Update Location, Cancel Location, Cancel Location Ack, Update Location Ack) is used also with TAU procedures between UTRAN and E-UTRAN (chapters 5.3.3.2 and 5.3.3.3).
Purge

The Purge function (defined in chapter 5.3.8) allows an MME to inform the HSS that it has deleted the subscription data and MM context of a detached MS. 

….

1.
After deleting the Subscription data and MM contexts of a detached UE, the MME sends Purge UE (IMSI) message to the HSS.

2.
The HSS sets the UE Purged for E-UTRAN flag and acknowledges with a Purge UE Ack message.
Detach

The HSS initiated Detach procedure (defined in chapter 5.3.9.3) includes functionalities related to the S6a interface

· HSS shall send a Cancel Location (IMSI, Cancellation Type) message to the MME with Cancellation Type set to Subscription Withdrawn
It is FFS whether the Cancellation type can be set to “implicit detach because of UE's accessing RAT changed from 3GPP to Non-3GPP”.
· The MME confirms the deletion of the MM contexts and the EPS Bearer(s) with a Cancel Location Ack (IMSI) message.
Handover

The handover procedures include the TAU procedure at the end, and thus the S6a related functionality that has been listed on the previous references related to the TAU procedures are valid.

Procedure comparison between 23.060 and 23.401
	
	23.401
	23.060

	Attach
	Security functions with UMTS authentication, 

Update Location (MME Identity, IMSI)
Cancel Location (IMSI, Cancellation Type)

Cancel Location Ack (IMSI)

Insert Subscriber Data (IMSI, Subscription Data)

Insert Subscriber Data Ack

Update Location Ack
Update Location Request (PDN GW addr)
Update Location Response
	Security functions with UMTS authentication
Update Location (SGSN Number, SGSN Address, IMSI, IMEISV)

Cancel Location (IMSI, Cancellation Type)

Cancel Location Ack (IMSI)

Insert Subscriber Data (IMSI, GPRS Subscription Data)

Insert Subscriber Data Ack (IMSI)

Update Location Ack

-

-

	RAU/TAU
	Security functions with UMTS authentication, 

Update Location (MME Identity, IMSI)
Cancel Location (IMSI, Cancellation Type)

Cancel Location Ack (IMSI, FFS: subscription data?)
FFS:Insert Subscriber Data?
FFS:Insert Subscriber Data Ack?
Update Location Ack

Update Location Complete (FFS)
	Security functions with UMTS authentication, 

Update Location (SGSN Number, SGSN Address, IMSI, IMEISV)
Cancel Location (IMSI, Cancellation Type)

Cancel Location Ack (IMSI)

Insert Subscriber Data (IMSI, GPRS Subscription Data)

Insert Subscriber Data Ack (IMSI, SGSN Area Restricted

Update Location Ack (IMSI)
-

	Purge
	Purge UE (IMSI)
Purge UE Ack
	Purge MS (IMSI)
Purge MS Ack

	HSS/HLR initiated Detach
	Cancel Location (IMSI, Cancellation Type)
Cancel Location Ack (IMSI)
	Cancel Location (IMSI, Cancellation Type)
Cancel Location Ack (IMSI)


From the procedure comparison it can be clearly seen that the procedure logic for LTE/SAE is similar to GPRS/UMTS over Gr interface.
Interworking Scenarios

There are two possibilities to be discussed: in the first case, an LTE subscriber has roamed into a pre-Rel 8 2G/3G network. 

LTE subscriber in a pre-Rel 8 NW

In case the LTE subscriber roams into such network that is not updated to LTE and no LTE capable network is available, the HSS of the LTE subscriber's home network has to communicate with the pre-Rel 8 SGSN that the subscriber is attaching to. 

It must be noted that not all the pre-Rel 8 networks can be upgraded immediately when LTE is introduced. Thus the LTE capable HSS must realise that it is communicating with a pre-Rel 8 NW element, and only send pre-Rel 8 subscription data to the SGSN using the pre-Rel 8 Gr signalling. So, the HSS needs to support pre-Rel 8 Gr.
A 2G/3G subscriber roams into pure LTE network (FFS)

It is open whether such scenario exist in which a user with 2G/3G subscription can insert his SIM/USIM into LTE capable phone and  has possibility to roam in a LTE network, if no pre Rel 8 2G/3G is available. If such scenario is possible, the MME would have to support 2G/3G Gr interface. 

Conclusion 
Browsing through the current S6a functionalities from the signalling procedures of 23.401 and as shown in the comparison table, it can be concluded that the functionalities (and even the message names) look exactly the same as what has been defined for  GPRS/UMTS in 3GPP TS 23.060. It would be therefore straightforward to define the 23.401 S6a functionalities based on signalling used on Gr by adding the required LTE specific extensions.

In case a new protocol framework would be selected for the S6a interface, the protocol would have to be redesigned to look like the GPRS/UMTS Gr interface. It is not seen very cost efficient to do such redesign as the definition is possible with the same protocol framework that is already used for this kind of logic - the GPRS/UMTS Gr using MAP, which is already widely deployed and field proven. 
It is noted that even though the currently defined HSS already supports a new protocol framework (Diameter) on e.g. Wx and Cx, the HSS does not still currently support the required GPRS/UMTS-like functionality logic that the current HLRs do, and that can now be seen as a requirement for S6a interface. Also, for interworking with pre-Rel 8 networks at least the HSS anyway need to apply the pre-Rel 8 Gr interface signalling with the MAP protocol framework. Thus it is proposed that Gr is continued to be used for LTE.

It should also be noted that the MAP framework is usable over IP and SCTP (full protocol stack defined as MAP/TCAP/SCCP/M3UA/SCTP/IP, or could also be MAP/TCAP/SUA/SCTP/IP).

Finally, we conclude that in our investigations we have not found such reasoning that would require developing a new protocol framework for the S6a interface, as Gr evolution is also possible to be used. Thus it is proposed for interworking and cost effficiency reasons.
Proposal
It is proposed that the S6a interface is based on Gr interface.
Start first modification of 23.401
4.5
Reference Points

Editor’s Note: Once the architecture diagrams are stable in this specification and in TS 23.402, the reference point names need to be updated to remove either the letters or only keep a number series, e.g. S6a replaced with Sn where there is only either a digit or a letter.

S1-MME:
Reference point for the control plane protocol between E-UTRAN and MME.
S1-U:
Reference point between E-UTRAN and Serving GW for the per bearer user plane tunneling and inter eNodeB path switching during handover. 
S3:
It enables user and bearer information exchange for inter 3GPP access network mobility in idle and/or active state. It is based on Gn reference point as defined between SGSNs.

Editor's Note: User data forwarding for inter 3GPP access network mobility in active state (FFS). 
S4:
It provides related control and mobility support between GPRS Core and the 3GPP Anchor function of Serving GW and is based on Gn reference point as defined between SGSN and GGSN. In addition, if Direct Tunnel is not established, it provides the user plane tunnelling.

S5:
It provides user plane tunneling and tunnel management between Serving GW and PDN GW. It is used for Serving GW relocation due to UE mobility and if the Serving GW needs to connect to a non-collocated PDN GW for the required PDN connectivity.
S6a:
It enables transfer of subscription and authentication data for authenticating/authorizing user access to the evolved system (AAA interface) between MME and HSS. It is based on Gr reference point. 
End of first modification of 23.401
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