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Abstract of the contribution: Based on the current specifications a terminal moving from one access to another may need to detach from the network (when moves to WLAN) and re-attach (when it is coming back to WLAN). This creates large latencies as well as it introduces complex signalling. This contribution proposes an alternative described in Option 3 that can improve the latency when moving from LTE to WLAN and WLAN and LTE and also reduces the core network impact on the control plane signalling.
Discussion

SA2 discussed various options for Handoff to WLAN and they are as listed below.
Option 1: Detach from the network when handoff to WLAN is successful and Re-Attach on coming back to LTE

Option 2: Disconnect all the PDN(s) and dedicated bearers of the attach PDN and only keep the default bearer of the attach PDN.  .

As discussed both these options introduce latency in handing off between LTE and WLAN and also increases the control plane overhead in the network.

Both the options listed above have their benefits and problems.  This document proposes an alternative described in Option 3 that can improve the latency when moving from LTE to WLAN and WLAN and LTE and also reduces the core network impact on the control plane signalling.

Option 1 details
Following figure shows the attach procedures and its associated signalling in the core network. Note that all the messages are not shown.
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Figure 1 Attach Procedures
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Figure 2 Detach and Attach
As seen from the figures above the UE needs to do the following at every handoff and each procedure takes time to set up there by increasing the latency in handoff

· Cell Selection
· RRC Connection Establishment
· Attach Procedures
· Extra PDN activations (for example: IMS)
· Takes around  ~1.5 seconds to set up the default PDN

· PLMN search
Option 2 Keep LTE attached.

Following figure shows the steps that need to be done in case the LTE is attached.  In the below example, IMS PDN is used as an example where the default PDN is the internet/data PDN.
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Figure 3 PDN Connection setup
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Figure 4 PDN Setup procedures
As described in the above figures, LTE is though attached, the UE needs to setup additional PDN (for example: IMS) at every handoff from WLAN to LTE.  This procedure optimizes on Option 1 nevertheless has a) Latency

b) Wasted network resources (PDN that is not being disconnected) 

c) Increased control plane signalling for setting up the additional PDN’s.
d) Optional keepalive(s) from the UE to keep the PDN on the UE to ensure core network doesn’t release idle PDN’s.

UE has to do the following for each additional PDN.

· RRC Connection Establishment
· Extra PDN activations (for example: IMS)
· RS/RA procedures
· Time taken is around  500 msec + time taken for RS/RA
Option 3: Suspend and Resume from the UE

As seen from the above options 1) and 2), a new NAS messaging between the UE and the PGW  to initiate Suspend and resume procedures may be introduced.  
As described in 23.401, MME does the handoff  between various access technologies and initiates the suspend procedure to the PGW to suspend the bearer.  In case of WLAN, this functionality may be taken by the UE itself and it is recommended to re-use the same Suspend/Resume procedure that already exists in the network side, and could be triggered from the UE.

Suspend Procedure:
This procedure can be initiated by the UE on each PDN connection that is being handed off to WLAN. Suspend procedures at the core network (PGW) are similar to what’s specified in 23.401for suspend procedures initiated by the MME on LTE to UMTS or LTE to 1xRTT handoff.

Resume Procedure:

This procedure is initiated by the UE on each PDN when the UE handoff from WLAN to LTE on suspended bearer.

Following figure shows the high level overview of the suspend procedure.
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Figure 5 suspend/resume procedures
Considering the above suspend/resume procedures, following observations can be made.

· Minimal latency moving from LTE to WLAN and vice versa, One round trip time of NAS Message (couple of milliseconds + RRC Connection Establishment time)
· Existing procedures defined in 29.274 (Clause 7.4) for messages between MME and PGW for suspend and resume.
· UE is attached to the network and in suspended state.  No need for re-authentication.
· Only control plane context in the network. Data plane may be suspended. 
· Suspend/Resume is done from the UE as it’s the Mobility manager for LTE/WLAN.
Conclusion

If the described procedures of Suspend/Resume are agreeable a P-CR is to be proposed including the following high level changes:
· New NAS procedures for UE to send Suspend and Resume to MME.
· Need to extend the PGW procedures 29.274 (Section 7.4) to include GBR bearers.
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