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1. Background
In the last couple of CT1 meetings it was discussed that if concurrent service request procedure is allowed then it will lead for complicated UE implementation (from reject cause and attempt counter perspective). Hence it was proposed that concurrent service request procedure shall not be allowed in 3GPP system. But this may add for considerable delay at 5GMM layer, while considering certain delay intolerant applications in 5G.
This paper discusses other possible solution which can be used to avoid the delay due to blocking of service request message in 5GMM-SERVICE-REQUEST-INITIATED state and at the same time not executing concurrent service request procedure, thus not complicating the UE implementation from attempt counter and reject cause perspective.
2. Discussion
This solution basically utilizes the network feature implemented in 3G and 4G i.e. If network receives a second SERVICE REQUEST message(with new contents) while it is processing the first one, then network discards the first one and processes the second SERVICE REQUEST message. See references below:  

3GPP TS 24.301 section: 5.6.1.7

c)	More than one SERVICE REQUEST, EXTENDED SERVICE REQUEST or CONTROL PLANE SERVICE REQUEST received before the procedure has been completed (i.e., before SERVICE REJECT message has been sent or service request procedure has been completed)
-	If one or more of the information elements in the SERVICE REQUEST message, CONTROL PLANE SERVICE REQUEST or EXTENDED SERVICE REQUEST for packet services differs from the ones received within the previous SERVICE REQUEST, CONTROL PLANE SERVICE REQUEST or EXTENDED SERVICE REQUEST message for packet services, the previously initiated service request procedure shall be aborted and the new service request procedure shall be progressed;
3GPP TS 24.008 section: 4.7.3.16
c)	More than one SERVICE REQUEST received and the procedure has not been completed (i.e., the security mode control procedure has not been completed or SERVICE ACCEPT, SERVICE REJECT message has not been sent)
-	If one or more of the information elements in the SERVICE REQUEST message differs from the ones received within the previous SERVICE REQUEST message, the previously initiated Service request procedure shall be aborted and the new Service request procedure shall be progressed;

Based on above principle it is proposed, that if UE receives uplink data for new PDU session ID(of higher priority application) while it is waiting for completing the SERVICE REQUEST procedure then UE can abort the current ongoing service request procedure and proceed with new SERVICE REQUEST procedure. 

This proposal requires handling of following 3 cases:








Case 1: 
Network receives second SERVICE REQUEST message while processing the first SERVICE REQUEST message. 
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1.	UE sends SERVICE REQUEST (Uplink Data Status IE set to 5) message to AMF. 
2.	UE is in 5GMM-SERVICE-REQUEST-INITIATED state and 5GMM layer receives a request from upper layers to establish DRB for PDU session ID 6.
3.	UE aborts first SERVICE REQUEST and sends second SERVICE REQUEST message with PDU Session ID in Uplink data status IE set to 5 and 6. Network receives new SR message, processes the latest received SR message (similar to 3G and 4G). 
4.	User plane resources or DRB for PDU session ID 5 are established. 	
5.	User plane resources or DRB for PDU session ID 6 are established.
6.	SERVICE ACCEPT message with SRI=1 is received which is processed by UE. 

Case 2: 
Collision case between second service request and response from AMF for first service request message. i.e. AMF has sent SERVICE ACCEPT/SERVICE REJECT message before receiving new SERVICE REQUEST message. 

To handle this case “SRI” is used. I.e. a service request identifier (can be called transaction identifier too) which identifies individual service request messages. 
 
1.	UE sends SERVICE REQUEST (Uplink Data Status IE set to 5) message to AMF. 
2.	UE is in 5GMM-SERVICE-REQUEST-INITIATED state and 5GMM layer receives a request from upper layers to establish DRB for PDU session ID 5.
3.	UE aborts first SERVICE REQUEST and second SERVICE REQUEST message with PDU Session ID in Uplink data status IE set to 5 and 6 is sent. SRI is also included in SR message. Network receives new SR message while it has already sent SERVICE ACCEPT or SERVICE REJECT message.
4.	User plane resources or DRB for PDU session ID 5 are established. Data transmission starts on DRB of PDU session ID 5.
5.  UE receives SERVICE ACCEPT message which doesn’t include SRI, hence UE understands that this is response to first SERVICE REQUEST message it has sent and discards it. 
6.	User plane resources or DRB for PDU session ID 6 is established.
7.	SERVICE ACCEPT message with SRI=1 is received which is processed by UE. 
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Case 3:
The first service request message faces abnormal case.

If the first service request message faces abnormal case and is lost in the process. Then in our understanding there is no issues, because UE has already aborted the first one and network will only receive the second service request message which it will process and respond. i.e. it is as good as processing only second service request procedure from both UE and Network perspective. 


Note:
1.	The first SERVICE REQUEST sent is not carrying Service request identifier i.e. SRI(a transaction identifier). This makes this feature optional in nature, only UE’s which don’t want to have any latencies may implement this feature for others UE’s there is a ZERO impact.
2.	SRI is useful to handle collision cases only as discussed in case 2.
3.	This solution have no impact to attempt counter and SERVICE REJECT cause handling on UE side. Hence no complexity added on UE implementations. 
4.	Disadvantage of this solution is, if AMF has already sent a PDU reactivation failure cause to UE for the first service request message and UE discards it, then it may make network to retry for user plane activation because of second service request message.  

4.Conclusion and Way forward.
The proposed solution does not require changes to attempt counter or reject cause handling and has limited impact to implementations when compared with 3G and 4G. At the same time UE can initiate the request for any new resources without any delay. It’s proposed to discuss this solution in 3GPP CT1 and agree the changes in CR C1-181370.
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