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1. Introduction
This p-CR is to improve the 5G service request procedure, typicall on the general usage and the trigger of this procedure, the UE behaviour of service request initiataion and the network behaviour of service accept.

2. Reason for Change
As per current definition and procedural description given in stage 2 TS 23.501 and TS 23.502, the service request procedure takes more important role in 5GS. Note that the stage 2 text used as justification of this paper are copied in the Annex part at the end of this paper for reference.
From access type perspective, it can be initiated by the UE over 3GPP access and/or non-3GPP access. This paper only covers service request initiated in 3GPP access but service request over 3GPP access can be invoked by the triggers related to non-3GPP access, typically the transfer of downlink signalling or user data pending at the network over non-3GPP access due to the UE is currently in 5GMM-IDLE mode in non-3GPP access.

From procedure type perspective, it has:

· UE triggered Service Request in CM-IDLE state (see TS 23.502 subclause 4.2.3.2);
· UE triggered Service Request in CM-CONNECTED state (see TS 23.502 subclause 4.2.3.3);

· Network triggered Service Request (see TS 23.502 subclause 4.2.3.4);
From procedure purpsoe perspective, it mainly includes:
· to establish a secure signalling connection to the AMF;

· to send uplink signalling messages from an idle mode UE;

· to selectively reactivate user plane radio resources of existing PDU sessions for uplink user data transport;

· to respond the paging for the transfer of downlink signalling or user data pending at the network over 3GPP access. This includes the case to reactivate existing non-3GPP access associated PDU sessions in 3GPP acess when the UE is in 5GMM-IDLE mode in both 3GPP access and non-3GPP access;

· to respond the notification for the transfer of downlink signalling or user data pending at the network over non-3GPP access, i.e. to reactivate existing non-3GPP access associated PDU sessions in 3GPP acess when the UE is in 5GMM-IDLE mode in non-3GPP access but in 5GMM-CONNECTED mode in 3GPP access.
From 5GMM mode perspective, it can be initiated either in 5GMM-IDLE mode or in 5GMM-CONNECTED mode. However, in non-3GPP access, it can only be initited in 5GMM-IDLE mode and there is no NW initiated service request procedure over non-3GPP access.
Based on above, the service request procedure in 5GS can be captured as in below table:
	Access type
	5GMM mode
	Event trigger
	Procedure
	Key IEs included in the SR

	3GPP access
	5GMM-IDLE
	UL signalling
	UE initiated SR procedure over 3GPP access
	No PDU session IDs

	
	
	UL user data
	UE initiated SR procedure over 3GPP access
	PDU session ID(s) associated with 3GPP access

	
	
	DL signalling
	Paging_NW initiated SR procedure over 3GPP access
	No PDU session IDs

	
	
	DL user data
	Paging_NW initiated SR procedure over 3GPP access
	No PDU session IDs, the AMF can directly setup the UP upon receipt of paging response

	
	5GMM-CONNECTED
	UL signalling
	No SR initiated
	-

	
	
	UL user data
	UE initiated SR procedure over 3GPP access
	PDU session ID(s) associated with 3GPP access

	
	
	DL signalling
	No SR triggered due to no paging initiated
	-

	
	
	DL user data
	No SR triggered due to the AMF can direclty reactivate the UP for PDU sessions
	-

	Non-3GPP access
	5GMM-IDLE

(5GMM-IDLE in 3GPP access)
	UL signalling
	UE initiated SR procedure over non-3GPP access
	No PDU session IDs

	
	
	UL user data
	UE initiated SR procedure over non-3GPP access
	All PDU sessio ID(s) associated with non-3GPP access

	
	
	DL signalling
	Paging_NW initiated SR procedure over 3GPP access
	Unclear in stage 2 whether PDU session ID(s) associated with non-3GPP access needs to be included in the SR. Needs to ask SA2 whether it can be handled the same as DL user data

	
	
	DL user data
	Paging_NW initiated SR procedure over 3GPP access
	PDU session ID(s) associated with non-3GPP access for which the UE decides to re-activate over 3GPP access

	
	5GMM-IDLE

(5GMM-CONNECTED in 3GPP access)
	UL signalling
	UE initiated SR procedure over non-3GPP access
	No PDU session IDs

	
	
	UL user data
	UE initiated SR procedure over non-3GPP access
	All PDU sessio ID(s) associated with non-3GPP access

	
	
	DL signalling
	Notification_NW initiated SR procedure over 3GPP access
	Unclear in stage 2 whether PDU session ID(s) associated with non-3GPP access needs to be included in the SR. Needs to ask SA2 whether it can be handled the same as DL user data

	
	
	DL user data
	Notification_NW initiated SR procedure over 3GPP access
	Different from the 5GMM-IDLE in 3GPP access case, no PDU session ID(s) associated with non-3GPP access included but an indication on whether the PDU session can be re-activated over 3GPP. However, it is unclear whether this indication is a single indication for all PDU session(s) or indications per PDU session(s). Needs to ask SA2 whether a consistent handling can be provided regrardless of 5GMM mode in 3GPP access.

	
	5GMM-CONNECTED
	UL signalling
	No SR initiated due to it can be delivered directly over non-3GPP access
	-

	
	
	UL user data
	No SR initiated due to it can be delivered directly over non-3GPP access
	-

	
	
	DL signalling
	No SR initiated due to it can be delivered directly over non-3GPP access
	-

	
	
	DL user data
	No SR initiated due to it can be delivered directly over non-3GPP access
	-


From above table, we could have below observations:

（1） For a UE in 5GMM-IDLE in 3GPP access, the SR procedure is always initiated over 3GPP access, the PDU session ID(s) associated with 3GPP access is only included for UL user data transport (Green part in the table).
（2） For a UE in 5GMM-CONNECTED in 3GPP access, only UL user data will trigger the SR procedure over 3GPP access and the PDU session ID(s) associated with 3GPP access is included (Yellow part in the table).
（3） For a UE in 5GMM-IDLE in non-3GPP access, for all UL signalling and user data, regardless of 5GMM mode in 3GPP access, it will trigger the SR procedure over non-3GPP access. For UL user data, it will re-activate UP radio resources for all PDU session(s) associated with non-3GPP access (Blue part in the table).

（4） For a UE in 5GMM-IDLE in both non-3GPP access and 3GPP access, for DL user data, the AMF will page the UE to trigger the SR procedure over 3GPP access. An access type (i.e. non-3GPP) is included in the paging based on which the UE includes PDU session ID(s) associated with non-3GPP access for which the UE decides to re-activate over 3GPP access in the SR. However, for DL signalling, it is unclear in stage 2 whether PDU session ID(s) associated with non-3GPP access needs to be included in the SR. Needs to ask SA2 whether it can be handled the same as DL user data (Purple part in the table).

（5） For a UE in 5GMM-IDLE in non-3GPP access but in 5GMM-CONNECTED in 3GPP access, for DL user data, the AMF will notify the UE to trigger the SR procedure over 3GPP access. The PDU session ID(s) may be included in this notification. The UE will include an indication on whether the PDU session can be re-activated over 3GPP access in the SR. We cannot see why here provides different handling from the 5GMM-IDLE in 3GPP access case. Needs to ask SA2 whether a consistent handling can be provided regardless of 5GMM mode in 3GPP access. For DL signalling, it is unclear in stage 2 and needs to ask SA2 whether it can be handled the same as DL user data (Pink part in the table).

（6） In all other cases, no service request procedure is initiated (Gray text in the table).
Based on above observations, the current defined 5G service reqeust procedure can be improved on below aspects:

（1） The general description on the usage and trigger of service procedure (subclause 8.4.3.1.1);
（2） The service request procedure initiation at the UE (subclause 8.4.3.1.2);
（3） The service request procedure accepted by the network (subclause 8.4.3.1.4)
We further propose CT1 to send an LS to SA2 to ask questions in the above observations.

From the current stage 2 text, we further observed that the Service Accept message needs to piggyback a DL 5GSM message, e.g. a 5GSM message for PDU session(s) reestablishment in case of UPF relocation for PDU Session Anchor UPF is needed during the service request procedure. However, from stage 3 perspective, CT1 has agreed that all 5GSM message needs to be piggibacked into a new NAS transport message, hence we would propose to send an LS to inform SA2 agreement:
3. Conclusions

For service request procedure over 3GPP access, we have below observations:

（1） For a UE in 5GMM-IDLE in 3GPP access, the SR procedure is always initiated over 3GPP access, the PDU session ID(s) associated with 3GPP access is only included for UL user data transport (Green part in the table).

（2） For a UE in 5GMM-CONNECTED in 3GPP access, only UL user data will trigger the SR procedure over 3GPP access and the PDU session ID(s) associated with 3GPP access is included (Yellow part in the table).

（3） For a UE in 5GMM-IDLE in non-3GPP access, for all UL signalling and user data, regardless of 5GMM mode in 3GPP access, it will trigger the SR procedure over non-3GPP access. For UL user data, it will re-activate UP radio resources for all PDU session(s) associated with non-3GPP access (Blue part in the table).

（4） For a UE in 5GMM-IDLE in both non-3GPP access and 3GPP access, for DL user data, the AMF will page the UE to trigger the SR procedure over 3GPP access. An access type (i.e. non-3GPP) is included in the paging based on which the UE includes PDU session ID(s) associated with non-3GPP access for which the UE decides to re-activate over 3GPP access in the SR. However, for DL signalling, it is unclear in stage 2 whether PDU session ID(s) associated with non-3GPP access needs to be included in the SR. Needs to ask SA2 whether it can be handled the same as DL user data (Purple part in the table).

（5） For a UE in 5GMM-IDLE in non-3GPP access but in 5GMM-CONNECTED in 3GPP access, for DL user data, the AMF will notify the UE to trigger the SR procedure over 3GPP access. The PDU session ID(s) may be included in this notification. The UE will include an indication on whether the PDU session can be re-activated over 3GPP access in the SR. We cannot see why here provides different handling from the 5GMM-IDLE in 3GPP access case. Needs to ask SA2 whether a consistent handling can be provided regrardless of 5GMM mode in 3GPP access. For DL signalling, it is unclear in stage 2 and needs to ask SA2 whether it can be handled the same as DL user data (Pink part in the table).

（6） In all other cases, no service request procedure is initiated (Gray text in the table).
We further propose CT1 to send an LS to SA2 to ask questions in the above observations.

4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890 V0.2.1.
* * * First Change * * * *

8.4.3.1
Service request procedure

8.4.3.1.1
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:
-
the network has downlink signalling pending over 3GPP access and the UE is in 5GMM-IDLE mode in 3GPP access;
-
the network has downlink signalling pending over non-3GPP access, no N1 NAS signalling connection between the UE and the network over non-3GPP access exists and the UE is in 5GMM-IDLE or 5GMM-CONNECTED mode in 3GPP access;
-
the UE has uplink signalling pending over 3GPP access and the UE is in 5GMM-IDLE mode in 3GPP access;
-
the network has downlink user data pending over 3GPP access and the UE is in 5GMM-IDLE mode in 3GPP access;
-
the network has downlink user data pending over non-3GPP access, no N1 NAS signalling connection between the UE and the network over non-3GPP access exists and the UE is in 5GMM-IDLE or 5GMM-CONNECTED mode in 3GPP access; or
-
the UE has user data pending over 3GPP access and the UE is in 5GMM-IDLE or 5GMM-CONNECTED mode in 3GPP access.

The service request procedure is initiated by the UE, however, it can be triggered by the network by means of:
-
the paging procedure (see subclause 8.4.3.2) for the transfer of downlink signalling or user data pending over 3GPP access to a UE in 5GMM-IDLE mode in 3GPP access;
-
the paging procedure (see subclause 8.4.3.2) for the transfer of downlink signalling or user data pending over non-3GPP access to a UE in 5GMM-IDLE mode in 3GPP access and no N1 NAS signalling connection between the UE and the network over non-3GPP access exists; or

-
the notification procedure (see subclause 8.4.3.x) for the transfer of downlink signalling or user data pending over non-3GPP access to a UE in 5GMM-CONNECTED mode in 3GPP access and no N1 NAS signalling connection between the UE and the network over non-3GPP access exists.

Editor's note:
The definition of 5GMM-IDLE mode and 5GMM-CONNECTED mode are FFS.
The UE shall invoke the service request procedure when:

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

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

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

e)
the UE, in 5GMM-CONNECTED mode in 3GPP access, has user data pending due to no user-plane radio resources established for PDU session(s) used for user data transport;
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Figure 8.4.3.1.1.1: Service Request procedure

* * * Next Change * * * *

8.4.3.1.2
Service request procedure initiation
The UE initiates the service request procedure by sending a SERVICE REQUEST message to the AMF and starts timer Tx. 

For case a in subclause 8.4.3.1.1:
-
if the paging request includes an indication for non-3GPP access type, the Uplink data status IE shall be included in the SERVICE REQUEST message to indicate the PDU session(s) that the UE decides to re-activate over 3GPP access;
-
if the UE has uplink user data pending to be sent, the Uplink data status IE shall be included in the SERVICE REQUEST message to indicate the PDU session(s) the UE has pending user data to be sent; or
-
otherwise, the Uplink data status IE shall not be included in the SERVICE REQUEST message.
For case b in subclause 8.4.3.1.1, the Uplink data status IE shall be included in the SERVICE REQUEST message to indicate the PDU session(s) that the UE decides to re-activate over 3GPP access.
For case c in subclause 8.4.3.1.1, the Uplink data status IE shall not be included in the SERVICE REQUEST message.
For cases d and e in subclause 8.4.3.1.1, the Uplink data status IE shall be included in the SERVICE REQUEST message to indicate the PDU session(s) the UE has pending user data to be sent.

The PDU session status information element may be included in the SERVICE REQUEST message to indicate the PDU session(s) available in the UE. 
Editor's note:
The content of the SERVICE REQUEST message is FFS.

* * * Next Change * * * *

8.4.3.1.4
Service request procedure accepted by the network
For cases a, b, c, d and e in subclause 8.4.3.1.1, the UE shall treat the reception of the SERVICE ACCEPT message as successful completion of the procedure, stop timer Tx and enter the state 5GMM-REGISTERED.
Editor's note:
For cases a, b, d and e in subclause 8.4.3.1.1, whether the indication from the lower layers that the user-plane radio resources are set up needs to be considered as a successful completion of the procedure is FFS.

The PDU session status information element may be included in the SERVICE ACCEPT message to indicate the PDU session(s) available in the network. 

Editor's note:
The content of the SERVICE ACCEPT message is FFS.


Editor's note:
Timers are FFS.
* * * End of Change * * * *
Annex (copied from TS 23.501 v1.1.0 & 23.502 v0.5.0)
From TS 23.501 subclause 5.6.8 (Selective activation of UP connection of existing PDU session):

"Network-triggered re-activation of UP connection of existing PDU sessions is handled as follows:

-
If the UE is already CM-CONNECTED on the access (3GPP, non-3GPP) associated to the PDU session in the SMF, the network may re-activate the PDU session using a Network Initiated Service Request procedure.

Otherwise:

-
If the UE is registered in both 3GPP and non-3GPP accesses and is in CM-IDLE in non-3GPP access, the UE can be paged or notified through the 3GPP access for a PDU session associated in the SMF (i.e. last routed) to the 3GPP access or to the non-3GPP access:

-
If the UE is in CM-IDLE in 3GPP access, the paging message may include the access associated to the PDU session in the SMF. The UE, upon reception of the paging message, shall reply to the 5GC via the 3GPP access using the NAS Service Request message, which shall contain the list of PDU sessions associated with the received access that can be re-activated over 3GPP (i.e. does not contain the PDU sessions that cannot be re-activated on 3GPP based on UE policies). If the PDU session for which the UE has been paged is in the list of the PDU sessions provided in the NAS Service Request, the 5GC shall re-activate the PDU session over 3GPP access;

-
If the UE is in CM-CONNECTED in 3GPP access, the notification message may include the PDU session ID. The UE, upon reception of the notification message, shall reply to the 5GC via the 3GPP access using the NAS Service Request message, which shall contain an indication on whether the PDU session can be re-activated over 3GPP.
NOTE:
A UE that is in a coverage of an allowed WLAN is assumed to attempt to connect to it without the need to be paged."
From TS 23.501 sub 5.5.3.1 (UE reachability in CM-IDLE):

"If the UE state in the AMF is CM-IDLE for the non-3GPP access, there may be PDU sessions that were last routed over the non-3GPP access and without user plane resources. If the AMF receives a data notification from an SMF for a PDU session for which the SMF indicates that RAT Type is Non-3GPP corresponding to a UE that is CM-IDLE for non-3GPP, a network triggered service request may be performed for the UE over the 3GPP access independently of whether the UE is CM-IDLE or CM-CONNECTED over the 3GPP access if the UE is registered over 3GPP access in the same PLMN with non-3GPP access, and the AMF provides an indication that the procedure is related to pending down link data for non-3GPP access. The AMF does not include the PDU Session ID of the specific PDU session for which RAT Type is set to non-3GPP access."
From TS 23.502 subclause 4.2.3.2 (UE triggered Service Request in CM-IDLE state):
"The Service Request procedure is used by a 5G UE in CM IDLE state to request the establishment of a secure connection to an AMF. The UE in CM IDLE state initiates the Service Request procedure in order to send uplink signalling messages, user data, or response to a network paging request."

"-
For PDU sessions that SMF determines that UPF relocation for PDU Session Anchor UPF is needed in step 5, SMF sends Nsmf_PDUSession_UpdateSMContext Response containing only N1 SM information to UE via AMF. The N1 SM information includes the corresponding PDU session ID and PDU session re-establishment indication, which is the same as step 2 described in clause 4.3.5.1.1."
" 
MM NAS Service Accept includes PDU session status in AMF. If N1 SM information is received from step 8, the Service Accept message also includes N1 SM information."
" 
The RAN forwards the MM NAS Service Accept to the UE. The UE locally deletes context of PDU sessions that are not available in 5G CN.

If the N1 SM information is present in the Service Accept and indicates that the any PDU session needs to be re-established, the UE initiates PDU session re-establishment after Service Request procedure is complete. That is, for SSC mode 2, step 3 and step 4 is defined in clause 4.3.5.1.1 is performed. For SSC mode 3, step 3 and 4 defined in clause 4.3.5.2 is performed."

From TS 23.502 subclause 4.2.3.3 (UE triggered Service Request in CM-CONNECTED state):
" The Service Request procedure is used by a 5G UE in CM-CONNECTED to request establish User Plane resources for the PDU sessions."
" 
If there are multiple PDU Sessions that involves multiple SMFs, AMF does not need wait for responses from all SMFs in step 3. In case of the Network initiated Service Request procedure, the AMF does not send MM NAS Service Accept message to the UE."
From TS 23.502 subclause 4.2.3.4 (Network triggered Service Request):
" This procedure is used when the network needs to signal (e.g. N1 signalling to UE, Mobile-terminated SMS, User Plane resource establishment for PDU session(s) to deliver mobile terminating user data) with a UE. If the UE is in CM IDLE state or CM-CONNECTED state in 3GPP access, the network initiates a network triggered Service Request procedure. "
" 
If the UE is in CM-CONNECTED state, the AMF performs step 8 to 16 in UE triggered Service Request procedure (see clause 4.2.3.3) to activate the User Plane Connection for this PDU session (i.e. establish the radio resources and N3 tunnel) without sending a Paging message to the (R)AN node and the UE. In step 8 of clause 4.2.3.3, the AMF does not send the Service Accept message to the UE. The rest of this procedure is omitted.

If the UE is in RM-REGISTERED state and CM-IDLE and reachable, the AMF sends a Paging message (NAS ID for paging, Registration Area list, Paging DRX length, Paging Priority indication,) to (R)AN node(s) belonging to the Registration Area(s) in which the UE is registered, see TS 38.331 [xx].


If the UE is in CM-IDLE in both non-3GPP and 3GPP accesses, the AMF may send a Paging message over 3GPP access to re-activate PDU session associated to the non-3GPP access."
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