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Discussion
In SA2 #93 meeting, a solution for S2b was approved and was captured into TR 23.861 clause 7.4.2. However, there are several FFS items needed to be resolved. This paper is to discuss the resolutions for the FFS items.
1. Additional signalling load

The first FFS item is in clause 7.4.2.1.1: 

Editor’s note: The effect of the additional signalling traffic load in 3GPP accesses is FFS.
Extra signalling for one transaction

We examine the additional signaling traffic by comparing this network based solution against the DSMIP client based solution in the case when UE decides to trigger the IP flow mobility, because this is the key difference between these two solutions.   

Per one transaction that the UE triggers the IP Flow mobility, there will be one extra NAS signalling sent from UE to MME, andGTP-C message (Bearer resource command) that are between MME and Serving GW, as well as between Serving GW and PDN GW.. The extra data added to the existing procedure is the new parameter “access type”. 
Comparing with client based IFOM, the extra messages are steps 2, 3 and 4 in figure 7.4.2-4 (shown in red in the following figure). The bearer handling messages between UE and eNB, between eNB and MME are same as client based IFOM (shown in step 6 in the following figure).

[image: image1.emf] 

       

PDN GW/   HA      

AAA   

Proxy      

HSS/     

AAA       

UE     

     

EUTRAN   

    MME      

Serving   

GW       

h  PCRF     

   

vPCRF      

 

1. UE is connected   simultaneously to 3GPP and non - 3GPP accesses and multiple bindings  and multiple IP flows are registered at the PDN GW  

Roaming Scenario      

5 .   IP - CAN   Session  Modification - begin  

ePDG    

2. R equest Bearer Resource Modification  

3. Bearer Resource Command  

4 . Bearer Resource Command  

6.   Dedicated bearer activation as per Figure 5.4.1 - 1, from step 2 to 11; or  Bearer m odification procedure as per Figure 5.4.2.1 - 1, from step 2 to 11,  or as per   Figure 5.4.3 - 1, from step 2 to 9; or Dedicated bearer  deactivation procedure as per Figure 5.4.4.1 - 1, from step 2 to 9.  

7. IP - CAN   Session  Modificati on   -   end  

 Figure 7.4.2-4 IP Flow Mobility (S5/S8-GTP)
Conclusion: The impact of the extra signalling
Based on the analysis above, we conclude that the impact of the additional signalling load over the 3GPP access network control plane caused by this solution when comparing against the existing client-based IFOM is not significant.   Therefore, we would recommend to remove the Editor’s Note in clause 7.4.2.1.1 as follows: 
* * * First Change * * * 
Editor’s note: The effect of the additional signalling traffic load in 3GPP accesses is FFS.
* * * End of First Change * * * 
2. 3GPP network congestion 
The second editor’s note in section 7.4.2.1.1:
Editor’s note: Given the asymmetric nature of the signaling control over 3GPP access, how to deal with the 3GPP network congestion is FFS
We have investigated the network congestion on both user plane and control plane, and these 2 planes are independent from each other- i.e. the user plane congestion does not imply the control plane congestion, and vice versa.
If the user plane is congested, while the control plane is not congested, according to policy, flows would be moved to WLAN access if it’s available. This can be done via solution described in TR clause 7.4.2, i.e. via sending new routing rule to PDN GW through 3GPP access, flows can be moved from 3GPP access to WLAN access, hence, the congestion situation in 3GPP access could be alleviated.
If the control planeis congested, the UE will not be able to send signalling pertaining to flow mobility to PDN GW. According to TS 23.401, if the UE executes resource allocation procedure, the MME will send a back-off timer to UE in case the core network experience some congestion (see detail in section 4.3.7.4.2), and the UE should not restart a resource allocation procedure (for the given APN) within the time set by back-off timer. In such case, the flows cannot be moved between 3GPP access to WLAN and new service cannot be started via non-default access before the back-off timer is expired. However, even in such case, the UE is still able to initiate services via default access. 

If the UE detects the congestion of control plane (e.g. when the UE receives a back-off timer from CN), but the user plane is not congested, the UE can wait until the back-off timer expires to move flows between 2 accesses systems with little loss. It is also acceptable to wait for a while (back-off timer) to start a new service via a non default access.

If the UE detects the congestion of control plane (e.g. when the UE receives a back-off timer from CN) and experiences user plane congestion of 3GPP access, the UE can initiate a re-attach via WLAN. The re-attach will not guarantee the preservation of IP address, hence, it’s non seamless. But after re-attach, the UE can continue or restart the services via WLAN.

Conclusion: The impact of the extra signalling
Hence, we believe that the Editor’s Note in clause 7.4.2.1.1 is no longer needed given the above understanding Therefore, we would recommend to remove the Editor’s Note in clause 7.4.2.1.1 as follows: 
* * * Second Change * * * 
Editor’s note: Given the asymmetric nature of the signaling control over 3GPP access, how to deal with the 3GPP network congestion is FFS

* * * End of Second Change * * * 
3. Impact on NAS Procedure 
The third editor’s note is in section 7.4.2.2.2:

Editor’s note: More study is needed to determine for which the NAS procedure is impacted – e.g. moving the last IP Flow from one access to another could result to detachment procedures rather than just the bearer resource modification
The moving of last IP flow from 3GPP access to WLAN when the IP flow is on a dedicated bearer, will cause the dedicated bearer to be removed.  However, for 3GPP, the default bearer may not be bound to any IP flows. For example, the default bearer could be bound to a match all filter, which means, even if all other filters were removed from 3GPP access, the match all filter will still be there. According to TS 23.401, the 3GPP access keeps the default bearer to support “always on”.  This implies  that the attachment to 3GPP access does not require a flow to go through 3GPP access. 
In the IFOM scenario, same consideration as the client based IFOM, the preservation of default bearer in 3GPP access is helpful if the flows may be moved back to 3GPP access, for example, to accelerate the flow mobility and decrease signalling. 
If the UE is detached from 3GPP access after all flows are moved to WLAN access, then if in future there is a need to move some flows back to 3GPP access, or if some service need to be established via 3GPP access, a new attachment procedure would be needed, which includes a bunch of messages including authentication etc. 
One can refer such existing design in client-based IFOM as described in TS 23.261 Clause 4.3.1.2 as follows: 

“It is assumed that between UE and the Home Agent function there is always a default routing address via which packets not matching any specific routing filter are routed. “

Besides, the preservation of the default bearer on 3GPP access will not occupy any radio resource, the only extra thing is the contexts stored in the PDN GW and the UE. Hence, we see benefits to keep the UE attached, and see no strong motivation to detach the UE from 3GPP access after all flows are moved to WLAN access.
Conclusion: The impact to the NAS signalling
Based on the analysis above, we conclude that the NAS procedure impact as described in the Editor's Note is no longer a concern.  Therefore, the Editor's Note in clause 7.4.2.2.2 on the NAS procedure impact should be removed.   
* * * Third Change * * * 
Editor’s note: More study is needed to determine for which the NAS procedure is impacted – e.g. moving the last IP Flow from one access to another could result to detachment procedures rather than just the bearer resource modification
* * * End of Third Change * * * 
4. Enhancements to PCC 
The editor’s note is in section 7.4.2.2.5:
Editor’s note: It is expected that the above enhancements can be achieved by re-using the PCC procedures defined for S2c-based IP flow mobility by replacing routing address with routing access type.
We agree the sentiment of the editor’s note, except that S2c-based IP flow mobility does not include enhancement of Gxx interface.  As for solution here, when the S5/S8 is PMIP based, the routing rule will be updated by the Serving Gateway to the PCRF. Hence, a similar enhancement is needed over Gxc interface.
Conclusion: Enhancement to PCC
We would like to propose to modify the existing Editor's Note in clause 7.4.2.2.5 to reflect the clarification as discussed above, and to capture the clarification in term of NOTE rather than Editor's Note as shown below.
* * * Forth Change * * * 
NOTE: It is expected that the above enhancements of Gx interface can be achieved by re-using the PCC procedures defined for S2c-based IP flow mobility by replacing routing address with routing access type.
* * * End of Forth Change * * * 
5. Definition of Routing Rule 

The last note is in section 7.4.2.1.2:
NOTE:  This clause above shows only a conceptual representation of the routing rule. The format is FFS.
According to our understanding, the responsibility of SA2 is to define architectural level issues, the detailed format of message and data structure will be defined by CT groups. Hence, in our understanding, the final format of routing rule will be defined by CT groups. It is enough that SA2 specification just shows a conceptual representation of the routing rule. Therefore, we propose to remove the FFS in the NOTE.
* * * Fifth Change * * * 
NOTE:    This clause above shows only a conceptual representation of the routing rule. 
* * * End of Firth Change * * * 
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7.IP-CAN Session Modification - end
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6. Dedicated bearer activation as per Figure 5.4.1-1, from step 2 to 11; or Bearer modification procedure as per Figure 5.4.2.1-1, from step 2 to 11, or as per Figure 5.4.3-1, from step 2 to 9; or Dedicated bearer deactivation procedure as per Figure 5.4.4.1-1, from step 2 to 9.







2. Request Bearer Resource Modification
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