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1. Introduction

This CR proposes handling in SR procedure for delay sensitive applications. 
2. Reason for Change

The solution utilizes following network implementation:

3GPP TS 24.501 section 5.6.1.8 
c)
More than one SERVICE REQUEST message 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 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;

-
If the information elements do not differ, then the AMF shall continue with the previous service request procedure and shall not treat any further this SERVICE REQUEST message

Following two cases needs to be handled: 

Cas1: Simple case.

Network receives SR2 (second SR) while processing the first SR. No special handling required, UE at the reception of service accept can end the service request procedure. DRB’s of both the PDU sessions are established. 
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Case 2: Collision case:

When collision case happens UE will end up receiving the two service accept message. How UE identifies which SERVICE ACCEPT message is in response to SR2 is challenge here. Its proposed that when UE receives service accept, UE can check if the user-plane-resources for all the requested PDU sessions in SR-2 are established.  

It has to be noted that SERVICE ACCEPT message in 5G is received as part of last DRB establishment. Hence all the DRB establishment are complete and UE can understand which is the right service accept message as per above logic. Following is SA2 reference for this:
4.2.3.2
UE Triggered Service Request

Step 12: 

If there are multiple PDU Sessions that involves multiple SMFs, AMF does not need to wait for responses from all SMFs in step 3 before it send N2 SM information to the UE. However, the AMF shall wait for all responses from the SMFs before it sends MM NAS Service Accept message to the UE.

Step 13:

If the N2 Request includes a MM NAS Service Accept message, the RAN forwards the MM NAS Service Accept to the UE. 
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This feature is restricted only for UE’s which are configured for MCPTT or MCS services and not applicable for other normal UE’s.

3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.501.
***** Next Change *****
5.6.1
Service request procedure

5.6.1.1
General

The purpose of the service request procedure is to change the 5GMM mode from 5GMM-IDLE to 5GMM-CONNECTED mode, and/or to request establishment of user-plane radio resources for PDU sessions which are activated without radio resources. In latter case, the 5GMM mode can be the 5GMM-IDLE mode or the 5GMM-CONNECTED mode if the UE requires radio resources. This procedure is used when:

a)
the network has downlink signalling pending over 3GPP access and the UE is in 5GMM-IDLE mode over 3GPP access;

b)
the network has downlink signalling pending over non-3GPP access, the UE is in 5GMM-IDLE mode over non-3GPP access and in 5GMM-IDLE or 5GMM-CONNECTED mode over 3GPP access;

c)
the UE has uplink signalling pending over 3GPP access and the UE is in 5GMM-IDLE mode over 3GPP access;

d)
the network has downlink user data pending over 3GPP access and the UE is in 5GMM-IDLE mode over 3GPP access;

e)
the network has downlink user data pending over non-3GPP access, the UE is in 5GMM-IDLE mode over non-3GPP access and in 5GMM-IDLE or 5GMM-CONNECTED mode over 3GPP access;

f)
the UE has user data pending over 3GPP access and the UE is in 5GMM-IDLE or 5GMM-CONNECTED mode over 3GPP access; 

g)
the UE has user data pending over non-3GPP access and the UE is in 5GMM-CONNECTED mode over non-3GPP access;

h)
the UE in 5GMM-IDLE mode over non-3GPP access, receives an indication from the lower layers of non-3GPP access, that the access stratum connection is established between UE and network; or
i)
the UE in 5GMM-IDLE or 5GMM-CONNECTED mode over 3GPP access receives a request for emergency service from the upper layer and performs emergency services fallback as specified in subclause 4.13.4.2 of 3GPP TS 23.502 [6].

This procedure shall not be used for initiating user data transfer or PDU session related signalling related to a PDU session for LADN when the UE is located outside the LADN service area.

The service request procedure is initiated by the UE, however, it can be triggered by the network by means of:

a)
the paging procedure (see subclause 5.6.2) for the transfer of downlink signalling or user data pending over 3GPP access to a UE in 5GMM-IDLE mode over 3GPP access;
b)
the paging procedure (see subclause 5.6.2) for the transfer of downlink signalling or user data pending over non-3GPP access to a UE in 5GMM-IDLE mode over 3GPP access and in 5GMM-IDLE mode over non-3GPP access;
c)
the notification procedure (see subclause 5.6.3) for the transfer of downlink signalling or user data pending over non-3GPP access to a UE in 5GMM-CONNECTED mode over3GPP access and in 5GMM-IDLE mode over non-3GPP access; or

d)
the notification procedure (see subclause 5.6.3) for the transfer of downlink signalling or user data pending over 3GPP access to a UE in 5GMM-IDLE mode over 3GPP access and in 5GMM-CONNECTED mode over non-3GPP access.
NOTE:
In case the UE is in 5GMM-IDLE mode over 3GPP access and in 5GMM-CONNECTED mode over non-3GPP access and downlink signalling or user data pending over 3GPP access needs to be transferred, the AMF can trigger either the notification procedure or the paging procedure based on implementation.

The UE shall invoke the service request procedure when:

a)
the UE, in 5GMM-IDLE mode over 3GPP access, receives a paging request from the network;

b)
the UE, in 5GMM-CONNECTED mode over 3GPP access, receives a notification from the network with access type indicating non-3GPP access;

c)
the UE, in 5GMM-IDLE mode over 3GPP access, has uplink signalling pending;

d)
the UE, in 5GMM-IDLE mode over 3GPP access, has uplink user data pending;

e)
the UE, in 5GMM-CONNECTED mode, has user data pending due to no user-plane resources established for PDU session(s) used for user data transport;
f)
the UE in 5GMM-IDLE mode over non-3GPP access, receives an indication from the lower layers of non-3GPP access, that the access stratum connection is established between UE and network;
g)
the UE, in 5GMM-IDLE mode over 3GPP access, receives a notification from the network with access type indicating 3GPP access when the UE is in 5GMM-CONNECTED mode over non-3GPP access; or

h)
the UE in 5GMM-IDLE or 5GMM-CONNECTED mode over 3GPP access receives a request for emergency service from the upper layer and performs emergency services fallback as specified in subclause 4.13.4.2 of 3GPP TS 23.502 [6].
The UE shall not invoke the service request procedure when the UE is in state 5GMM-SERVICE-REQUEST-INITIATED with the following exception:

-
if the UE is in 5GMM-SERVICE-REQUEST-INITIATED state and the UE receives a request from upper layers to establish the user-plane resources due to pending uplink data of higher priority, the UE may abort the ongoing service request procedure, stop timer T3517 and invoke a new service request procedure (see subclause 5.6.1.2) by sending the SERVICE REQUEST message via the existing NAS signalling connection. 
Editor's note:
AT CMD CR against 27.007 will be required to indicate PDU session is for delay sensitive applications (higher priority data) from upper layers during PDU session activation for the UE’s which are configured with access identity values 1 or 2. 
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Figure 5.6.1.1.1: Service Request procedure
***** Next Change *****
5.6.1.4
Service request procedure accepted by the network

For cases a, b, c, d, e and g in subclause 5.6.1.1, the UE shall treat the reception of the SERVICE ACCEPT message as successful completion of the procedure and stop timer T3517 and enter the state 5GMM-REGISTERED. 

Editor's note:
For case h in subclause 5.6.1.1, whether the indication from the lower layers when the UE has been handed over or redirected to E-UTRAN needs to be considered as a successful completion of the procedure is FFS.

If the SERVICE REQUEST message was sent by the UE after aborting a service request procedure as a result of a request from upper layers to establish the user-plane resources due to pending uplink data of higher priority (see subclause 5.6.1.1), the UE receives the SERVICE ACCEPT message, and all the requested user-plane resources in the SERVICE REQUEST message are activated, which are indicated as successful in the PDU session reactivation result IE of the SERVICE ACCEPT message, the UE shall treat this as successful completion of the service request procedure, stop timer T3517 and enter the state 5GMM-REGISTERED.
If the AMF needs to initiate PDU session status synchronization or a PDU session status IE was included in the SERVICE REQUEST message, the AMF shall include a PDU session status IE in the SERVICE ACCEPT message to indicate which PDU sessions associated with the access type the SERVICE ACCEPT message is sent over are active in the AMF. If the PDU session status information element is included in the SERVICE ACCEPT message, then the UE shall release all those PDU sessions locally (without peer-to-peer signalling between the network and the UE) which are in active on the UE side associated with the access type the SERVICE ACCEPT message is sent over, but are indicated by the AMF as being inactive.

If the Uplink data status IE is included in the SERVICE REQUEST message, the AMF shall:
a)
indicate the SMF to re-activate the user-plane resources for the corresponding PDU session contexts; and
b)
include the PDU session reactivation result IE in the SERVICE ACCEPT message to indicate the user plane reactivation result of the PDU sessions the UE requested to re-activate.

If the Allowed PDU session status IE is included in the SERVICE REQUEST message, the AMF shall:

a)
indicate the SMF to re-activate the user-plane resources for the corresponding PDU session contexts allowed to be re-activated over 3GPP access and have indicated pending downlink data if there is at least one PDU session that can be re-activated over 3GPP access;

b)
notify the SMF that have indicated pending downlink data, that reactivation of the user-plane resources for the corresponding PDU Session contexts cannot be performed if not allowed to be re-activated over 3GPP access; and

c)
include the PDU session reactivation result IE in the SERVICE ACCEPT message to indicate the successfully reactivated user-plane resources for the corresponding PDU session contexts.

If the AMF has included the PDU session reactivation result IE in the SERVICE ACCEPT message and there exist one or more PDU sessions for which the user-plane resources cannot be re-activated, then the AMF may include the PDU session reactivation result error cause IE to indicate the cause of failure to re-activate the user-plane resources. 
If the UE initiated the service request procedure for a PDU session corresponding to a LADN when the UE is located outside the LADN service area, the AMF may include a cause #43 "LADN not available" to indicate the user-plane resources of the PDU session is not activated in the PDU session reactivation result error cause IE of the SERVICE ACCEPT message.

If the SERVICE REQUEST message is for emergency services fallback, the AMF triggers the emergency services fallback procedure as specified in subclause 4.13.4.2 of 3GPP TS 23.502 [6].
***** End changes *****
3GPP
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