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1. Introduction

During the last CT1 meeting in Zagreb, a proposal was made to enable a flexible concatenation policy during initial attach that could reduce the inter-dependence of ESM-EMM layers to simplify error handling scenarios. Though the concept of independence was generally agreed with, delegates understandably preferred to follow SA2's principle of concatenated (or piggy-backed) reply from MME to UE that contains both Attach accept and Create Default bearer request.
This contribution aims to persuade CT1 to adopt the simplification of ESM error handling without interdependence issues while making sure the SA2 principle of concatenated reply is adhered to.

2. Discussion

The main issue we have with current initial attach procedures is the following situation


MME receives attach request with pdn connectivity request. If the EMM in the MME is ready to send Attach accept, but there is an error in the ESM, what is the next step in the procedure? From the last meeting, most delegates agreed with the following principle:
· ESM-EMM dependency must be reduced as much as possible

· Attach Accept and Create default bearer request must be received as a concatenated message as per SA2 procedures

When there is an ESM error at the MME, three possible scenarios can be imagined

· EMM sends attach REJECT with PDN Connectivity REJECT

· EMM sends attach ACCEPT with PDN Connectivity REJECT

· EMM sends PDN Connectivity REJECT alone while attach ACCEPT is held back till EMM receives Create Default bearer Context request (i.e positive ESM response)
Let's look at the three scenarios in more detail.

2.1 MME response = Attach Reject + PDN Connectivity reject
EMM changes its attach accept message to attach reject and attach reject is sent with a new cause value. The PDN Connectivity Reject is possibly sent concatenated with the Attach Reject message. 
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Figure 1
Impacts

MME-EMM: 
· It needs to recognize successful and unsuccessful ESM message. If PDN connectivity request is rejected, is should change attach accept status to attach reject.

UE-EMM: 

· EMM will receive an Attach reject with a new cause value that it does not take any action on. It has to wait for another PDN connectivity request and re-start the attach process.
Attach process: 

· Attach needs to be re-started even though EMM procedure was successful. (Therefore possibility of authentication signalling occurring twice or more).
SA2 principle of Concatenation:

Follows SA2 procedures for concatenated Attach Accept + Create default bearer request in both ESM success and ESM error cases
2.2 MME response = Attach accept + PDN Connectivity Reject
EMM forwards attach accept with pdn connectivity reject so that ESM in the UE can re-try ESM alone
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Figure 2
Impacts

MME-EMM: 

· Will need an additional state that keeps Attach accept in wait state till ESM procedures are successful.
UE-EMM: 

· Will need an additional state that keeps Attach accept in wait state till ESM procedures are successful.

Attach process: 

· Not affected
SA2 principle of Concatenation:

Follows SA2 procedures for concatenated Attach Accept + Create default bearer request in case of ESM success
Does not follow SA2 procedures for concatenated Attach Accept + Create default bearer request in case of ESM error
2.3 MME response = PDN Connectivity reject
EMM forwards PDN connectivity reject alone. Attach accept state in MME-EMM waits for successful message from ESM. A timer could be used to wait for the Activate Default Bearer Context Request message after EMM is ready to accept the Attach Request. If the timer expires due to the absence of receiving an Activate Default Bearer Context Request message, an Attach Reject with a specific cause may be sent by the UE. So, in this case, at least the ESM procedure is given a chance to correct itself in case of an initial ESM error. If the ESM procedure fails to succeed within the expiry of the wait state, the MME can send an attach reject message.
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Figure 3
Impacts

MME-EMM: 

· It needs to recognize successful ESM message. Till successful ESM message is received, it holds back the Attach ACCEPT message.
UE-EMM: 

· No Impact
Attach process: 

· No Impact
SA2 principle of Concatenation:

Follows SA2 procedures for concatenated Attach Accept + Create default bearer request in both ESM success and ESM error cases
3. Summary of Options
	Option
	Solution Approach
	Pros
	Cons

	Option 1
	Attach REJECT + PDN Conn REJECT
	· SA2 requirement of concatenation satisfied


	· Impacts on UE-EMM, MME-EMM and attach process longer

	Option 2
	Attach ACCEPT + PDN Conn REJECT
	· No impact on UE-EMM


	· SA2 requirement of concatenation satisfied in ESM success case but not in ESM error case

· Need additional state in UE to handle period when attach is completed (EMM) but default bearer context is not setup

	Option 3
	PDN Conn REJECT
	· SA2 requirement of concatenation satisfied

· No impact on UE-EMM
	· Minimal impact on MME-EMM (timer required for ESM success message check)


It seems from the above analysis that Option 3 has the least cons and most pros along with going along with the SA2 assumption of Concatenated reply.

4. Application of above options to UE response to Attach accept + Create Default Bearer Request
The same reasoning can be applied as explained above to UE response to Attach Complete + Create Default bearer Context Request. If there is an ESM processing error, what should be the response of the UE be? Should the UE send an Attach Complete + Activate Default Bearer Context Reject message? Or re-start the Attach procedure?
Using the same analysis as discussed in section 2, we suggest sending the Create Default Bearer Context Reject message and holding back the Attach Complete message till the EMM in the UE receives a positive reply from the ESM layer. This is shown in the following figure. If there is an ESM failure in the UE, the UE shall send a detach request after end of Wait state for ESM success.
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Figure 4
5. Conclusion
Based on the discussion above, we would like to agree on the following principles:

· Principle: Successful messages (EMM and ESM) are always sent piggybacked by EMM. If there is an error in ESM, EMM holds back successful message and forwards only ESM message while it waits for the successful message.

· E.g: On a successful EMM procedure (MME ready to send Attach Accept and UE ready to send Attach Complete), the EMM shall wait (a timer maybe specified) till it receives a successful ESM message (ESM in MME sends Activate Default Bearer Context Request and ESM in UE sends Activate Default Bearer Context Accept). EMM in UE and MME shall forward any other messages (error messages) from ESM to ESM in peer node till this wait expires.

· In the ESM layer, if an error occurs, there will be an attempt to re-try the ESM process according to current procedures without concatenating with EMM message.
· In case of timer expiry in EMM-MME, MME shall send an attach Reject message with a new cause value
· In case of timer expiry in EMM-UE, UE shall explicitly send an detach request message to the MME
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