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Introduction
In SA2 #113 meeting, it is agreed in [1] that, 
· If a UE has been in its RRC connection suspended, the UE in the EMM-REGISTERED and ECM-IDLE state will initiate the Connection Resume procedure instead of Service Request procedure when answering to paging from the MME or establishing the radio bearers to send uplink user data [1].

In SA2 #113 ad-hoc meeting, it was agreed in CR [2],
· If a UE has had its RRC connection suspended, the UE in the EMM-REGISTERED and ECM-IDLE state shall initiate the Connection Resume procedure when TAU procedure is triggered. 
· CT1 agreement specified in [3] was captured. 

According to above agreements, for TAU procedure, the UE in the RRC connection suspended shall perform RRC Connection resume procedure [2].

In RAN2 NB-IoT ad-hoc meeting, RAN2 agreed as below,
· In case of RRC resume failure, the eNB may send an RRCConnectionSetup message in immediate response to an RRC connection resume request, after which the UE does the needed AS-NAS interaction and responds with RRCConnectionSetupComplete message including NAS PDU. 

Based on agreements above, we will analyze legacy impacts on UE internal AS-NAS interaction specified in [3] and propose new UE internal AS-NAS interaction having less legacy impacts. 
Discussion
Based on the agreements in the introduction, the contribution [3] explains the internal AS-NAS interaction of the UE. According to the contribution [3], the UE which has been in RRC connection suspended behaves as follows. If an initial NAS message (i.e. Service Request or Extended Service Request or TAU request) is triggered, NAS layer requests the AS layer to resume the NAS signaling connection with the RRC establishment cause and the call type but pends the initial NAS message as below figures as mentioned in [3]. Below figures show the detail of the resume procedure triggered by a service request. 






Resume Success [3]


 Resume failure [3]
In the above figures, if NAS layer informs Service Request to UE RRC instead of pending service request, UE RRC does not need to inform RRC Connection resume success/failure to UE NAS after receiving RRC connection resume setup. That means, if UE NAS passes the service request to UE RRC instead of the NAS’ holding service request, UE RRC can decide the discarding or sending service request to the eNB after receiving RRC Connection Resume Setup instead of informing RRC Connection Resume Success/failure to NAS layer. It could avoid the unnecessary NAS-AS interactions.   
Observation 1: If UE NAS passes the service request to UE RRC instead of the NAS’ holding service request, UE RRC can decide the discard of service request or sending service request to the eNB after receiving RRC Connection Resume Setup instead of informing RRC Connection Resume Success/failure to NAS layer.  It could avoid the unnecessary NAS-AS interactions.   
Proposal 1: When UE NAS triggers service request in RRC connection resume, UE NAS passes service request to UE RRC as legacy behavior.
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Resume failure
If UE RRC receives Service Request from UE NAS for RRC Connection Resume Procedure as the operation of RRC Connection Request by MT call,  the interactions between AS and NAS layer can be avoid and the procedures becomes simple like the legacy operation. Compared with the legacy operations, the only required operations in this resume procedure are below,  
When receiving RRC Connection Resume Setup triggered by Service request,
If ‘RRC Connection Resume’ is successful, the UE RRC will discard the Service Request and send RRC Connection Resume Complete without Service request. 
If ‘RRC Connection Resume’ is failed, the UE RRC will send RRC Connection Resume Complete including the Service request as legacy RRC Connection setup procedure. 
Proposal 2: When receiving RRC Connection Resume Setup triggered by Service request from NAS,
If ‘RRC Connection Resume’ is successful, the UE RRC will discard the Service Request and send RRC Connection Resume Complete without Service request. 
If ‘RRC Connection Resume’ is failed, the UE RRC will send RRC Connection Resume Complete including the Service request as legacy RRC Connection setup procedure. 

The figures show a different resume procedure triggered by an extended service request or TAU as below. 



Resume success [3]


Resume failure [3]
By the same token of the case ‘RRC Connection Resume’ triggered by the service request, the resume procedure triggered by an extended service request or TAU can avoid NAS and AS interaction by informing of extended service request or TAU to UR RRC as below. 


Resume success


Resume failure
When receiving RRC Connection Resume Setup triggered by an extended Service request or TAU,
Regardless of that ‘RRC Connection Resume’ is successful or failed; the UE RRC will send RRC Connection Resume Complete including the extended Service request or TAU as legacy RRC Connection setup procedure. 

Proposal 3: When receiving RRC Connection Resume Setup triggered by an extended Service request or TAU from NAS, 
Regardless of that ‘RRC Connection Resume’ is successful or failed; the UE RRC will send RRC Connection Resume Complete including the extended Service request or TAU as legacy RRC Connection setup procedure. 
The concern in the resume procedure, when NAS sends the service request or the extended Service request or TAU is how to differentiate the service request or the extended Service request or TAU because depending on the service request or the extended Service request or TAU, the AS operation becomes different. However, this difference of the service request and the extended Service request and TAU messages could be recognized by the size of the messages in the AS layers. 
Observation 2: The difference of the service request and the extended Service request and TAU messages could be recognized by the size of the messages in the AS layers. 
Proposal 4: UE RRC can distinguish SR from other NAS messages by comparing messages size.
Conclusion
In conclusion, we propose:
Observation 1: If UE NAS passes the service request to UE RRC instead of  the NAS’ holding service request, UE RRC can decide the discard of service request or sending service request to the eNB after receiving RRC Connection Resume Setup instead of informing RRC Connection Resume Success/failure to NAS layer.  It could avoid the unnecessary NAS-AS interactions.   
Observation 2: The difference of the service request and the extended Service request and TAU messages could be recognized by the size of the messages in the AS layers. 
Proposal 1: When UE NAS triggers service request in RRC connection resume, UE NAS passes service request to UE RRC as legacy behavior 
Proposal 2: When receiving RRC Connection Resume Setup triggered by a Service request from NAS,
If ‘RRC Connection Resume’ is successful, the UE RRC will discard the Service Request and send RRC Connection Resume Complete without Service request. 
If ‘RRC Connection Resume’ is failed, the UE RRC will send RRC Connection Resume Complete including the Service request as legacy RRC Connection setup procedure. 
Proposa1 3: When receiving RRC Connection Resume Setup triggered by an extended Service request or TAU from NAS, 
Regardless of that ‘RRC Connection Resume’ is successful or failed; the UE RRC will send RRC Connection Resume Complete including the extended Service request or TAU as legacy RRC Connection setup procedure. 
Proposal 4: UE RRC can distinguish SR from other NAS messages by comparing messages size.
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Annex: NAS message content 
Table 8.2.25.1: SERVICE REQUEST message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator
9.2
	M
	V
	1/2

	
	Security header type
	Security header type
9.3.1
	M
	V
	1/2

	
	KSI and sequence number
	KSI and sequence number
9.9.3.19
	M
	V
	1

	
	Message authentication code (short)
	Short MAC
9.9.3.28
	M
	V
	2



Table 8.2.15.1: EXTENDED SERVICE REQUEST message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator
9.2
	M
	V
	1/2

	
	Security header type
	Security header type
9.3.1
	M
	V
	1/2

	
	Extended service request message identity
	Message type
9.8
	M
	V
	1

	
	Service type
	Service type
9.9.3.27
	M
	V
	1/2

	
	NAS key set identifier
	NAS key set identifier
9.9.3.21
	M
	V
	1/2

	
	M-TMSI
	Mobile identity
9.9.2.3
	M
	LV
	6

	B-
	CSFB response
	CSFB response
9.9.3.5
	C
	TV
	1

	57
	EPS bearer context status
	EPS bearer context status
9.9.2.1
	O
	TLV
	4

	D-
	Device properties
	Device properties
9.9.2.0A
	O
	TV
	1



oleObject1.bin
UE NAS


UE RRC


UE
L2/L1


eNB


Service Request Pending


RRCConnection
Resume


Random Access Preamble


Random Access Response


RRCConnection
Resume


RRCConnection
Resume Setup


RRCConnection
Resume Setup


RRCConnection
Resume Success


- Discard Service Request 


RRCConnection
Resume Complete


- No Service Request 



image2.emf
UE NAS UE RRC

UE

L2/L1

eNB

Service Request 

Pending

RRCConnection

Resume

Random Access 

Preamble

Random Access 

Response

RRCConnection

Resume

RRCConnection

Resume Setup

RRCConnection

Resume Setup

RRCConnection

Resume failure

RRCConnection

Resume Complete

Service Request 

Service Request 


oleObject2.bin
UE NAS


UE RRC


UE
L2/L1


eNB


Service Request Pending


RRCConnection
Resume


Random Access Preamble


Random Access Response


RRCConnection
Resume


RRCConnection
Resume Setup


RRCConnection
Resume Setup


RRCConnection
Resume failure


RRCConnection
Resume Complete


Service Request 


Service Request 



image3.emf
UE NAS UE RRC

UE

L2/L1

eNB

Service Request 

RRCConnection

Resume

Random Access 

Preamble

Random Access 

Response

RRCConnection

Resume

RRCConnection

Resume Setup

RRCConnection

Resume Setup

RRCConnection

Resume Complete

-Discard Service 

Request 

-No Service 

Request 

RRCConnection

Resume Success


oleObject3.bin
- No Service Request 


UE NAS


UE RRC


UE
L2/L1


eNB


Service Request 


RRCConnection
Resume


Random Access Preamble


Random Access Response


RRCConnection
Resume


RRCConnection
Resume Setup


RRCConnection
Resume Setup


RRCConnection
Resume Complete


- Discard Service Request 


RRCConnection
Resume Success



image4.emf
UE NAS UE RRC

UE

L2/L1

eNB

Service Request 

RRCConnection

Resume

Random Access 

Preamble

Random Access 

Response

RRCConnection

Resume

RRCConnection

Resume Setup

RRCConnection

Resume Setup

RRCConnection

Resume Complete

Service Request 

RRCConnection

Resume failure


oleObject4.bin
UE NAS


UE RRC


UE
L2/L1


eNB


Service Request 


RRCConnection
Resume


Random Access Preamble


Random Access Response


RRCConnection
Resume


RRCConnection
Resume Setup


RRCConnection
Resume Setup


RRCConnection
Resume Complete


Service Request 


RRCConnection
Resume failure



image5.emf
UE NAS UE RRC

UE

L2/L1

eNB

Extended Service 

Request or 

TAU request

pending

RRCConnection

Resume

Random Access 

Preamble

Random Access 

Response

RRCConnection

Resume

RRCConnection

Resume Setup

RRCConnection

Resume Setup

RRCConnection

Resume Success

RRCConnection

Resume Complete

Extended Service 

Request or 

TAU request

Extended Service 

Request or 

TAU request


oleObject5.bin
UE NAS


UE RRC


UE
L2/L1


eNB


Extended Service Request or 
TAU request
pending


RRCConnection
Resume


Random Access Preamble


Random Access Response


RRCConnection
Resume


RRCConnection
Resume Setup


RRCConnection
Resume Setup


RRCConnection
Resume Success


RRCConnection
Resume Complete


Extended Service Request or 
TAU request


Extended Service Request or 
TAU request



image6.emf
UE NAS UE RRC

UE

L2/L1

eNB

RRCConnection

Resume

Random Access 

Preamble

Random Access 

Response

RRCConnection

Resume

RRCConnection

Resume Setup

RRCConnection

Resume Setup

RRCConnection

Resume failure

RRCConnection

Resume Complete

Extended Service 

Request or 

TAU request

pending

Extended Service 

Request or 

TAU request

Extended Service 

Request or 

TAU request


oleObject6.bin
UE NAS


UE RRC


UE
L2/L1


eNB


Extended Service Request or 
TAU request
pending


RRCConnection
Resume


Random Access Preamble


Random Access Response


RRCConnection
Resume


RRCConnection
Resume Setup


RRCConnection
Resume Setup


RRCConnection
Resume failure


RRCConnection
Resume Complete


Extended Service Request or 
TAU request


Extended Service Request or 
TAU request



image7.emf
UE NAS UE RRC

UE

L2/L1

eNB

RRCConnection

Resume

Random Access 

Preamble

Random Access 

Response

RRCConnection

Resume

RRCConnection

Resume Setup

RRCConnection

Resume Setup

RRCConnection

Resume Complete

Extended Service 

Request or 

TAU request

Extended Service 

Request or 

TAU request

RRCConnection

Resume Success


oleObject7.bin
UE NAS


UE RRC


UE
L2/L1


eNB


Extended Service Request or 
TAU request


RRCConnection
Resume


Random Access Preamble


Random Access Response


RRCConnection
Resume


RRCConnection
Resume Setup


RRCConnection
Resume Setup


RRCConnection
Resume Complete


Extended Service Request or 
TAU request


RRCConnection
Resume Success



image8.emf
UE NAS UE RRC

UE

L2/L1

eNB

RRCConnection

Resume

Random Access 

Preamble

Random Access 

Response

RRCConnection

Resume

RRCConnection

Resume Setup

RRCConnection

Resume Setup

RRCConnection

Resume Complete

RRCConnection

Resume failure

Extended Service 

Request or 

TAU request

Extended Service 

Request or 

TAU request


oleObject8.bin
UE NAS


UE RRC


UE
L2/L1


eNB


Extended Service Request or 
TAU request


RRCConnection
Resume


Random Access Preamble


Random Access Response


RRCConnection
Resume


RRCConnection
Resume Setup


RRCConnection
Resume Setup


RRCConnection
Resume Complete


Extended Service Request or 
TAU request


RRCConnection
Resume failure



image1.emf
UE NAS UE RRC

UE

L2/L1

eNB

Service Request 

Pending

RRCConnection

Resume

Random Access 

Preamble

Random Access 

Response

RRCConnection

Resume

RRCConnection

Resume Setup

RRCConnection

Resume Setup

RRCConnection

Resume Success

RRCConnection

Resume Complete

-No Service 

Request 

-Discard Service 

Request 


