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1 Introduction

The current stage2 in TS23.401 does not clearly describe the procedures on each signalling layers, i.e. AS, S1, NAS, APL (SIP).
Discussion on the type of signals to be piggybacked is necessary, and to step further, it is necessary to clarify the procedures required for the related functional entities, i.e. UE, eNB, MME, so that the piggybacked messages are handled appropriately.
This contribution proposes to clarify procedures for (1) Attach, (2) Service Request, (3) Dedicated Bearer Activation, including those for the related functional entities.
2 Discussion
2.1 Analysis on Attach procedure

Judging from the attach procedure described in TS 23.401, the closed up procedures between UE – eNB – MME can be illustrated as shown in the following flow, figure1.
Note that the characteristic of this flow is that:

·  “Attach Accept” is piggybacked on “Radio Bearer establishment request” sent from eNB to UE, after eNB receives the “Attach Accept” from MME in “S1-Initial Context Setup Request” (as shown in flow 4) 

· “Attach Complete” is piggybacked on “Radio Bearer establishment response” sent from UE to eNB (as shown in flow 5)

· “Attach Complete” is piggybacked on “S1-Initial Context setup complete” sent from eNB to MME, after eNB receives the “Attach Complete” as described in the previous bullet (as shown in flow 6)
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Figure1: Closed up “Attach procedure” between UE – eNB – MME
2.2 Analysis on Service Request procedure

Judging from the Service Request procedure described in TS23.401, the closed up procedures between UE – eNB – MME can be illustrated as described in the following flow, figure2.

Note that the characteristic of this flow is that:

· NAS message “Service Request” triggers to establish the necessary RB and RAB
   (whether to piggyback the “Service Request” on RRC Connection request is FFS)

· No explicit Accept message is sent on NAS level
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Figure2: Closed up “Service Request procedure” between UE – eNB – MME

2.3 Analysis on Dedicated Bearer Activation procedure

Judging from the Dedicated Bearer Activation procedure described in TS23.401, the closed up procedures between UE – eNB – MME can be illustrated as described in the following flow, figure3.

Note that the characteristic of this flow is that:

· No Activation request is sent on NAS, at least from the current specified stage2 procedures

· Activation is triggered by the PCRF by the indication from application
· “SM Configuration” is piggybacked on “Initial Context Setup” at MME
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Figure3: Closed up “Dedicated Bearer Activation procedure” between UE – eNB – MME

2.4 Overview of the analysis
From the analysis shown above, NAS messages that will be piggybacked on AS messages can be clarified as shown in table 1 below. This would clarify whether if UE, eNB, MME needs to consider the handling of piggybacked NAS message within an AS message.

Note that the current table contains only the normal cases, and should investigate further for error cases.

	Procedure
	NAS Message
	Direction
	AS related messages and procedures

	
	
	
	Piggyback at UE
	LTE Uu Message
	Piggyback at eNB
	S1 Message
	Piggyback at MME

	Attach
	Attach Request
	UE → MME
	No
	RRC (or UL direct transfer)
	-
	Initial UE Message
	-

	
	Attach Accept
	MME → UE
	Yes
(derive)
	RB establishment request
	Yes
(derive and piggyback)
	Initial Context Setup Request
	Yes
(piggyback)

	
	Attach Complete
	UE → MME
	Yes
(piggyback)
	RB establishment response
	Yes

(derive and piggyback)
	Initial Context Setup Complete
	Yes

(derive)

	Service Request
	Service Request
	UE → MME
	No
	RRC connection request (or UL direct transfer)
	-
	Initial UE Message
	-

	Dedicated Bearer Activation
	Session Management Configuration
	MME → UE
	Yes

(derive)
	RB establishment request
	Yes

(derive and piggyback)
	Bearer Setup Request
	Yes

(piggyback)

	
	Session Management Response
	UE → MME
	Yes

(piggyback)
	RB establishment response
	Yes

(derive and piggyback)
	Bearer Setup Response
	Yes

(derive)


Table1: Analysis of Piggybacked NAS messages on AS messages
3 Proposal

The proposal is to modify the text in clause 7.10 of TR 24.801 v0.2.0 as shown below, so that the impacts on the relevant functional entities, i.e. UE, eNB, MME, for the piggybacked NAS message within an AS message are clarified.
First modification

7.10
NAS signalling transport 

In GPRS, procedures related to GMM, SM and RAB setup are performed independently of each other.

In EPS, in order to reduce the time and number of signalling necessary, there have been enhancements to these signalling flows, e.g. there are impacts on the attach and dedicated EPS bearer establishment procedures compared to GPRS.
For the attach procedure, at least the following messages should be considered for piggybacked transport in the radio bearer messages and also on some of the related S1 messages:

-
Attach Request;
-
From eNB to MME, “Attach Request” should be piggybacked on “S1- Initial UE Message”
-
Attach Accept (S-TMSI, etc.);
-
From MME to eNB, “Attach Accept” should be piggybacked on “S1-Initial Context setup request”
-
From eNB to UE, “Attach Accept” should be piggybacked on “Radio Bearer establishment request”
-
Attach Complete;
-
From UE to eNB, “Attach Complete” should be piggybacked on “Radio Bearer established response”
-
From eNB to MME, “Attach Complete” should be piggybacked on “S1-Initial Context setup complete”
-
Session Management Configuration (e.g. PDN Address).
For the Service Request procedure, there is no accept message sent from NW to UE (i.e. implicit accept).
Editor's note: It is FFS whether to piggyback the “Service Request” on RRC Connection request.
For the dedicated EPS bearer establishment procedure, at least the following message should be considered for piggybacked transport in the radio bearer messages and also on some of the related S1 messages:
-
Session Management Configuration (e.g. UL filter);

-
From MME to eNB, “Session Management Configuration” should be piggybacked on “S1- Bearer Setup Request”
-
From eNB to UE, “Session Management Configuration” should be piggybacked on “Radio Bearer establishment request”
-
Session Management Response.

-
From UE to eNB, “Session Management Response” should be piggybacked on “Radio Bearer establishment response”
-
From eNB to MME, “Session Management Response” should be piggybacked on “S1- Bearer Setup Response”
Editor's note: The lists of procedures and messages for each procedure to be considered for piggybacked transport are not intended to be complete.

The following table x shows which NAS messages are piggybacked on the specific AS messages related to each procedure. 
Table x Mapping of Piggybacked NAS messages on AS messages 
	Procedure
	NAS Message
	Direction
	AS related messages and procedures

	
	
	
	Piggyback at UE
	LTE Uu Message
	Piggyback at eNB
	S1 Message
	Piggyback at MME

	Attach
	Attach Request
	UE → MME
	No
	RRC (or UL direct transfer)
	-
	Initial UE Message
	-

	
	Attach Accept
	MME → UE
	Yes

(derive)
	RB establishment request
	Yes

(derive and piggyback)
	Initial Context Setup Request
	Yes

(piggyback)

	
	Attach Complete
	UE → MME
	Yes

(piggyback)
	RB establishment response
	Yes

(derive and piggyback)
	Initial Context Setup Complete
	Yes

(derive)

	Service Request
	Service Request
	UE → MME
	No
	RRC connection request (or UL direct transfer)
	-
	Initial UE Message
	-

	Dedicated Bearer Activation
	Session Management Configuration
	MME → UE
	Yes

(derive)
	RB establishment request
	Yes

(derive and piggyback)
	Bearer Setup Request
	Yes

(piggyback)

	
	Session Management Response
	UE → MME
	Yes

(piggyback)
	RB establishment response
	Yes

(derive and piggyback)
	Bearer Setup Response
	Yes

(derive)


Editor's note: The table shown above is not intended to be completed yet.

End of modification















































































(1) Send “Initial Context Setup Complete” to MME


(2) Piggyback “NAS: Attach Complete”





(1) Keep NAS related information (S-TMSI, PDN address, TA List)





(2) Send RB establishment resp. to eNB





(3) Piggyback “NAS: Attach Complete”





(1) Send RB establishment request to UE


(2) Piggyback “NAS: Attach Accept”











Piggyback “Attach Accept” on “S1-Initial Context Setup”





Send “Initial Context Setup Complete” to MME





6. S1- Initial Context Setup Complete　( “NAS: Attach Complete”)





4. Radio Bearer establishment request (“NAS: Attach Accept”)





5. Radio Bearer establishment response　(“NAS: Attach Complete”)








3. S1- Initial Context Setup Request �(“NAS: Attach Accept”)
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2. S1-Initial UE Message (“NAS: Attach Request”)





MME





1. Attach Request 


 








Note: Whether if it is required to designate a bearer when initiating Service Request procedure is now being discussed at SA2.





(1) Indicate to set RAB and RB to eNB using “S1-Initial Context Setup”














7.S1-Initial Context Setup Complete 





6. Uplink Data





5. Radio Bearer Establishment





4.S1-Initial Context Setup request





2.S1-Initial UE Message� (“NAS: Service Request”)





1.NAS: Service Request　(S-TMSI, TAI, Service Type)
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(1) Keep NAS related information (SM Configuration　(e.g. TFT))





(2) Send “RB establishment resp. to eNB





(3) Piggyback ”NAS: SM Response”





(1) Send “RB establishment Request” to UE


(2) Piggyback “NAS: SM Configuration”





(1) Populate “NAS: SM Configuration” (including TFT)


(2) Piggyback “NAS: SM Configuration”














0.Send APL/Service info.





0.APL signalling (e.g. SIP)
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(10. Provision Ack)





 





Bearer Response
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9. Create 





 





Bearer  Response
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8. Create 





 





7. S1-Bearer Setup Response　(“NAS: SM Response”)





6. Radio Bearer Setup Response (“NAS: SM Response”)





 





Bearer Request
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2. Create 





5. Radio Bearer Setup Request (“NAS: SM Configuration”)





 





4. S1-Bearer Setup Request( “NAS: SM Configuration”)
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(1. PCC Decision Provision)





 








