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Discussion and decision
1 Introduction 
Stage 2 TS 23.401 [1] (SA2) describes the sequences for EPS bearer management between the UE and the network. Along with the EPS bearer activation, modification or deactivation between the UE and the MME (EPC), an EPS radio bearer is handled between the UE and the eNB as well.

This contribution addresses the contents of the radio bearer setup, reconfiguration and release response done using RRC CONNECTION RECONFIGURATION COMPLETE (section 6.2.6) which may contain NAS message IE, and proposes additional text for inclusion to the TS 36.331 specification [2] according to Stage 2 TS 23.401 [1] (SA2).
. 
2 Discussion
We look at the attach and dedicated bearer activation scenarios described in 23.401 and examin especially how NAS information is carried over S1 and LTE radio. 
2.1 Attach scenario

The message flow as follows is from TS23.401 section 5.3.2.
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The description for the relevant messages are shown below as described in TS23.401 and the most relevant information is highlighted.
17.
The new MME sends an Attach Accept (S-TMSI, PDN Address Information, TA List, EPS Bearer Identity, Session Management Configuration IE) message to the eNodeB. S-TMSI is included if the new MME allocates a new S-TMSI. This message is contained in an S1_MME control message Initial Context Setup Request. This S1 control message also includes the security context for the UE, Handover Restriction List, the bearer level QoS parameters, EPS Bearer Identity and the AMBR associated with the PDN Address Information, and QoS information needed to set up the radio bearer, as well as the TEID at the Serving GW used for user plane and the address of the Serving GW for user plane. The PDN address information, if assigned by the PDN GW, is included in this message. If the UE has UTRAN or GERAN capabilities, the MME uses the EPS bearer QoS information to derive the corresponding PDP context parameters QoS Negotiated (R99 QoS profile), Radio Priority and Packet Flow Id and includes them in the Session Management Configuration. If the UE indicated in the UE Network Capability it does not support BSS packet flow procedures, then the MME shall not include the Packet Flow Id. Handover Restriction List contains roaming and area restrictions; its usage is described in clause "Roaming and Area Restrictions".
18.
The eNodeB sends Radio Bearer Establishment Request including the EPS Radio Bearer Identity to the UE and the Attach Accept Message (S-TMSI, PDN address, TA List, PDN Address Information, EPS Bearer Identity, Session Management Configuration IE)) will be sent along to the UE. The UE shall store the QoS Negotiated, Radio Priority, Packet Flow Id, which it received in the Session Management Configuration, for use when accessing via GERAN or UTRAN. The UE shall ignore the IPv6 prefix information in PDN Address Information.

NOTE:
The IP address allocation details are described in the clause 5.3.1 "IP Address Allocation".
19.
The UE sends the Radio Bearer Establishment Response (FFS) to the eNodeB. In this message, the Attach Complete Message (EPS Bearer Identity) will be included.
20.
The eNodeB forwards the Attach Complete (EPS Bearer Identity) message to the new MME. On the S1_MME reference point, this message is contained in an S1_MME control message Initial Context Setup Complete. This S1 control message also includes the TEID of the eNodeB and the address of the eNodeB used for downlink traffic on the S1_U reference point. 

After the Attach Accept message and once the UE has obtained a PDN Address Information, the UE can then send uplink packets towards the eNodeB which will then be tunnelled to the Serving GW and PDN GW.

During the attach procedure, the Attach Accept message conveyed at the S1 interface is received by the UE in the Radio Bearer Establishment request primitive according to Stage 2 TS 23.401. The RRC CONNECTION RECONFIGURATION carries a ‘NAS dedicated information’ IE to convey this NAS message along with ‘Radio resource configuration’ IE including radio bearer setup configuration. 
In recent RAN2 discussions, it was considered that the two procedures, AS and NAS, should be tied together, e.g. the delivery of ‘NAS dedicated information’ to higher layer should not happen in case when the AS procedure fail.

The UE needs to send back the Attach Complete message, but if the RRC CONNECTION RECONFIGURATION COMPLETE does not include any ‘NAS dedicated information’ IE as in current 36.331, UE will use an UL direct transfer procedure to transport this NAS message. However, according to the description in 25.401, the attach message complete may be carried in RRC response message for bearer establishment.

So we would like to consider this possibility, e.g. by including a ‘NAS dedicated information’ IE in the RRC CONNECTION RECONFIGURATION COMPLETE message so that the eNB can include the NAS message in the S1 context setup complete message towards the MME.
It also seems to use that the two procedures are tied in the response, and it could be as well valid for the uplink response message to include the NAS response message in the RRC CONNECTION RECONFIGURATION COMPLETE, especially if there is only one response message on the S1, and both messages would have to be received successfully and the eNB may check the RRC CONNECTION RECONFIGURATION COMPLETE message before passing the NAS message in the uplink, in order to signal successful completion of the bearer setup procedure.
2.2 Dedicated bearer activation scenario

The message flow as follows is from TS23.401 section 5.4.1.
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The description for the relevant messages are shown below as described in TS23.401 and the most relevant information is highlighted.
4.
The MME selects an EPS Bearer Identity, which has not yet been assigned to the UE. The MME then builds a Session Management Configuration IE including the PTI, UL TFT, the EPS Bearer Identity and the Linked EPS Bearer Identity (LBI). If the UE has UTRAN or GERAN capabilities, the MME uses the EPS bearer QoS information to derive the corresponding PDP context parameters QoS Negotiated (R99 QoS profile), Radio Priority and Packet Flow Id and includes them in the Session Management Configuration. If the UE indicated in the UE Network Capability it does not support BSS packet flow procedures, then the MME shall not include the Packet Flow Id. The MME then signals the Bearer Setup Request (Bearer QoS, Session Management Configuration, S1-TEID) message to the eNodeB. 

5.
The eNodeB maps the bearer QoS to the Radio Bearer QoS. It then signals a Radio Bearer Setup Request (Radio Bearer QoS, Session Management Configuration, EPS RB Identity) message to the UE. The UE shall store the QoS Negotiated, Radio Priority, Packet Flow Id, which it received in the Session Management Configuration, for use when accessing via GERAN or UTRAN. The UE NAS stores the EPS Bearer Identity and links the dedicated bearer to the default bearer indicated by the Linked EPS Bearer Identity (LBI). The UE uses the uplink packet filter (UL TFT) to determine the mapping of service data flows to the radio bearer. 

NOTE:
The details of the Radio Bearer QoS are specified by RAN2.
6.
The UE NAS layer builds a Session Management Response IE including the EPS Bearer Identity. The UE then acknowledges the radio bearer activation to the eNodeB with a Radio Bearer Setup Response (Session Management Response) message. 

7.
The eNodeB acknowledges the bearer activation to the MME with a Bearer Setup Response (EPS Bearer Identity, S1-TEID, Session Management Response) message. The eNodeB indicates whether the requested Bearer QoS could be allocated or not. 

During the dedicated bearer activation procedure, the Session Management Configuration (ie NAS information) conveyed at the S1 interface is received by the UE in the Radio Bearer Establishment request primitive according to Stage 2 TS 23.401. The RRC CONNECTION RECONFIGURATION carries a ‘NAS dedicated information’ IE to convey this NAS message along with ‘Radio resource configuration’ IE including radio bearer setup configuration. In the case when the UE needs to send back the Session Management Configuration (ie NAS information), if the RRC CONNECTION RECONFIGURATION COMPLETE does not include any ‘NAS dedicated information’ IE, RRC is supposed to use an UL direct transfer procedure to transport this NAS message.
Also in this case, the NAS response message could be included in the RRC CONNECTION RECONFIGURATION COMPLETE.

Other scenarios such as the dedicated bearer modification (cf TS23.401 section 5.4.2), release (cf TS23.401 section 5.4.4) could be described to justify why NAS information needs to be carried over S1 and so over LTE-Uu, but they are intentionally not shown here to avoid overloading paper.
Proposal: We propose to include a ‘NAS dedicated information’ IE in the RRC CONNECTION RECONFIGURATION COMPLETE message.
3 Conclusion
It is proposed that RAN2 discusses the inclusion of NAS dedicated information IE in the RRC CONNECTION RECONFIGURATION COMPLETE message as well as the proposed text below, and agrees on the proposed text which can be found at the end of this contribution. 
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----------------------------------- Text Proposal to TS 36.331 ---------------------------------------

5.3.6 NAS dedicated downlink information transfer

The UE shall transmit the NAS dedicated information IE to upper layer. In case a NAS dedicated information is received from upper layer for sending and the UE is performing an RRC connection reconfiguration procedure, the UE may include the received NAS dedicated information IE in the RRC CONNECTION RECONFIGURATION COMPLETE in response to the RRC CONNECTION RECONFIGURATION.

[…]

6.2.6
RRC CONNECTION RECONFIGURATION COMPLETE

Description: confirmation of the (partially) successful completion of a connection  reconfiguration


RLC-SAP: AM


Logical channel: DCCH


Direction: UE -> E-UTRAN

High level message contents:

· UE radio capabilities (FFS)

· NAS dedicated information
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6. Radio Bearer Setup Response





 





2. Create Dedicated Bearer Request 
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