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1 Introduction
In the CT1#55 meetings, NAS message concatenation and multiple SAE Bearers’ setup were discussed. It resulted in LS out [1] and endorsed the following principles.

· To establish new SAE Bearers an MME sends an S1-AP message that contains a list of (SAE Bearer ID, NAS PDU) pairs to an eNB. An SAE bearer ID IE per a NAS PDU makes it possible for the eNB to associate the radio bearer to be established and the relevant NAS PDU. The eNB sends an RRC message with a list of NAS PDUs to a UE, when the eNB receives the S1-AP message with a list of (SAE Bearer ID, NAS PDU) pairs. Note that CT1 does not envisage that SAE Bearer ID needs to be paired with NAS PDU in the RRC message. 

· CT1 also expects that when the eNB cannot set up some radio bearers during multiple SAE Bearer establishments, then the eNB does not send the NAS PDUs associated to the failed radio bearers to the UE. This would make the UE’s handling of the NAS messages simpler. 

· By transport of multiple NAS PDUs in a single downlink S1-AP message, CT1 expects that the signalling load between the UE and the network in the downlink and delay for multiple bearer establishments are reduced, compared to sending multiple S1-AP messages and multiple RRC messages which contain a single NAS PDU.

The principles above are the same to the SAE Bearer modify procedure .

The intention of this paper is to introduce the new IE NAS-PDU list in the downlink S1-AP message for multiple SAE Bearers’ setup/modify procedure according to CT1 decision.
2 Discussion
The following use cases of multiple bearers establishment/modification are to be considered:

· Default bearer and optionally dedicated bearer(s) establishment on attach procedure

· Default bearer and optionally dedicated bearer(s) establishment on UE requested PDN connectivity  procedure according to TS 23.401 [4]
· Dedicated bearer(s) establishment/ modification on IMS session setup/modify          
The figure below shows the message flows and takes the CT1 decision in case of NAS messages concatenation into consideration:
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1. INITIAL CONTEXT SETUP REQUEST

Or 

SAE BEARER SETUP REQUEST

(

SAE Bearer to be Setup List={SAE Bearer ID1,SAE 

Bearer ID2,SAE Bearer ID3},NAS-PDU List

)

The NAS-PDU List contains several concatenated NAS messages, 

each one dealing with an EPS bearer context activation

NAS-PDU List :(SAE Bearer ID1, NAS-PDU1;SAE Bearer ID2, 

NAS-PDU2; SAE Bearer ID3,NAS-PDU3)

2.RRCConnectionReconfigration

(

RB Setup List={SAE Bearer ID1,RB1;SAE Bearer 

ID2,RB2},NAS-PDU List

)

NAS-PDU List :(SAE Bearer ID1, NAS-PDU1; SAE Bearer ID2,NAS-PDU2)

when the eNodeB cannot set up some radio bearers during multiple EPS bearer 

establishment, then the eNodeB does not send the NAS PDUs associated to the 

failed radio bearers to the UE. 

SAE bearer set up indication

(Bearer Setup List={SAE Bearer ID1,SAE Bearer 

ID2}, NAS-PDU List)

UE NAS performs the activation of the only 

SAE bearers for which radio bearers have 

been successfully set up

3. RRCConnectionReconfigurationComplete

4. ULInformationTransfer

UE NAS layer returns the NAS response meaasge

5. INITIAL CONTEXT SETUP RESPONSE

Or 

SAE BEARER SETUP RESPONSE

(

SAE Bearer Setup List={SAE Bearer ID1,SAE Bearer ID2}

SAE Bearer Failed to Setup List ={SAE Bearer ID3})

6. UPLINK NAS TRANSPORT

(

NAS-PDU)

(

NAS-PDU)

If some bearers eg SAE Bearer ID1 and SAE bearer ID2 are successfully set up

All bearers are unsuccessfully set up due to the eNB admission control

2. INITIAL CONTEXT SETUP RESPONSE

Or 

SAE BEARER SETUP RESPONSE

SAE Bearer Failed to Setup List =({SAE Bearer ID1,SAE 

Bearer ID2,SAE Bearer ID3})


To introduce NAS-PDU list in the downlink S1-AP message for multiple SAE Bearers’ setup/modify procedure, the signalling load between the UE and the network in the downlink for multiple bearer establishments are reduced.
So this paper suggests introducing the new IE NAS-PDU list in INITIAL CONTEXT SETUP REQUEST, SAE BEARER SETUP REQUEST and SAE BEARER MODIFY REQUEST message.
3 Conclusion and Proposal
The following proposals are based on the discussion in section 2. 

· It is proposed to introduce the new IE NAS-PDU list in INITIAL CONTEXT SETUP REQUEST, SAE BEARER SETUP REQUEST and SAE BEARER MODIFY REQUEST message.

· It is proposed to agree the corresponding CR in [2].  
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1. INITIAL CONTEXT SETUP REQUEST 
Or SAE BEARER SETUP REQUEST


(SAE Bearer to be Setup List={SAE Bearer ID1,SAE Bearer ID2,SAE Bearer ID3},NAS-PDU List)


The NAS-PDU List contains several concatenated NAS messages, each one dealing with an EPS bearer context activation
NAS-PDU List :(SAE Bearer ID1, NAS-PDU1;SAE Bearer ID2, NAS-PDU2; SAE Bearer ID3,NAS-PDU3)�

2. RRCConnectionReconfigration


(RB Setup List={SAE Bearer ID1,RB1;SAE Bearer ID2,RB2},NAS-PDU List)


NAS-PDU List :(SAE Bearer ID1, NAS-PDU1; SAE Bearer ID2,NAS-PDU2)
when the eNodeB cannot set up some radio bearers during multiple EPS bearer establishment, then the eNodeB does not send the NAS PDUs associated to the failed radio bearers to the UE. �

SAE bearer set up indication


(Bearer Setup List={SAE Bearer ID1,SAE Bearer ID2}, NAS-PDU List)


UE NAS performs the activation of the only SAE bearers for which radio bearers have been successfully set up�

3. RRCConnectionReconfigurationComplete


4. ULInformationTransfer


UE NAS layer returns the NAS response meaasge


5. INITIAL CONTEXT SETUP RESPONSE
Or SAE BEARER SETUP RESPONSE


(SAE Bearer Setup List={SAE Bearer ID1,SAE Bearer ID2}
SAE Bearer Failed to Setup List ={SAE Bearer ID3})


6. UPLINK NAS TRANSPORT


(NAS-PDU)


(NAS-PDU)


If some bearers eg SAE Bearer ID1 and SAE bearer ID2 are successfully set up



All bearers are unsuccessfully set up due to the eNB admission control


2. INITIAL CONTEXT SETUP RESPONSE
Or SAE BEARER SETUP RESPONSE


SAE Bearer Failed to Setup List =({SAE Bearer ID1,SAE Bearer ID2,SAE Bearer ID3})



