
3GPP TSG SA WG2 Meeting #102












SA-141198
St. Julian, Malta, 24 – 28 March 2014

Source:
Broadcom Corporation

Title:
Discussion on NAS or RRC for APN information.
Agenda item:
6.3

Document for:
DISCUSSION


Introduction
RAN2 under the work item “UTRA_LTE_WLAN_interworking” discussing whether to do APN level or bearer level offloading and different mechanism for the same.  As can be seen from the discussion paper, we need a combination of NAS and RRC to achieve the WLAN offloading.
This proposal discusses various options and summarizes a way forward.

1. Discussion on NAS or RRC(dedicated or broadcast) for APN information 
The following table shows the benefit of each approach with different options as specified above.

1.1 NAS signalling 

The following table shows the advantages and disadvantages of doing NAS signalling.
	Criteria
	Advantages and Disadvantages

	APN information available
	MME has APN information

	List of APN’s
	MME needs to keep track of its PLMN APN information as well as all the visiting UE’s APN information. The list can be quite huge to manage.
MME though has active APN information, for a good offload solution, MME needs to collect all the APN’s the users have been configured.

	eNodeB knowledge
	eNodeB doesn’t have the knowledge of what traffic is being offloaded.  For example: If a particular type of traffic needs to be offloaded, eNodeB needs to send indication to the MME and MME needs to update the UE list.

	Bearer information available
	EPS bearer information is available in the MME. 

Note: Only the active bearer context is kept.

	Individual Subscriber level changes
	MME can customize the offloadable list per subscriber.  

	Mobility
	In case of MME handoff, the new serving MME needs to have the knowledge of the offloadble list from the previous MME

	Applying the change to all the UE’s in a given cell
	Possible but may involve signalling overhead.

eNodeB may need to notify the MME and MME has to notify all the UE’s that will get affected (includes UE’s that might be in IDLE mode)


1.2 RRC dedicated signalling 

The following table shows the advantages and disadvantages of using RRC dedicated signaling.
	Criteria
	Advantages and Disadvantages

	APN information available
	eNodeB doesn’t have APN information. UE can determine the APN based on the QCI provided by the eNodeB.

	List of APN’s
	Can only do QCI

	eNodeB knowledge
	eNodeB has the knowledge of what traffic is being offloaded.  

	Bearer information available
	Only QCI

	Individual Subscriber level changes
	eNodeB can customize the offloadable list per subscriber though it doesn’t have subscriber profile from the current specifications.

	Mobility
	UE needs to delete all its local policy when doing handover. This may lead into more inconsistent behaviour in the UE.
1.  Should the offload continue till new off-loadable APN is provisioned?

2. eNodeB messaging increases due to push of the new information.

	Applying the change to all the UE’s in a given cell
	Possible, but at the cost of signalling overhead.


1.3 RRC broadcast signalling 

The following table shows the advantages and disadvantages of using RRC broadcast signaling.
	Criteria
	Advantages and Disadvantages

	APN information available
	eNodeB doesn’t have APN information.  UE can determine the APN based on the QCI provided by the eNodeB.

	List of APN’s
	Can only do QCI

	eNodeB knowledge
	eNodeB has the knowledge of what traffic is being offloaded.  

	Bearer information available
	Only QCI

	Individual Subscriber level changes
	No

	Mobility
	UE needs to delete all its local policy when doing handover. 

1. Should the offload continue till new off-loadable APN is provisioned?

There might not be messaging overhead as it can be broadcasted to all the UE’s.

	Applying the change to all the UE’s in a given cell
	Yes, the eNodeB can send QCI that should be offloaded.  If the APN has the given QCI’s the APN is considered offloadable.

	Dynamic push to all the UE
	Yes


2. Proposed Procedures

As discussed in the above, neither of the solutions provides a desirable offloable mechanism for APN.  It is therefore proposed to have a combination of the above proposals as described in the procedure ssection to achieve the Offloading. The following figure shows the proposed procedures for sending the offloadble APN information to the UE.
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1-2: MME sends the Offloadable parameter in the PCO options in the PDN connectivity response to the UE.  UE stores this information per APN.
3.  eNodeB is provisioned with the Offloadable parameter map. This map contains the semantic meaning of what the APN is meant for and potentially what kind of traffic might be carried on the APN.

4. eNodeB determines some of APN’s can be offloaded to WLAN. 

Note: The offloadable condition could be decided by RAN WG or implementation dependent.

5.  eNodeB using SiB broadcast information, broadcasts the Offloadable parameter to all the UE’s that are part of his cell.

6. UE on receiving the SiB information from eNodeB, UE evaluates the APN offloadable parameter against the RAN rules. Upon successful evaluation, UE offloads the traffic to WLAN.
3. Conclusions
As discussed in the above, neither of the solutions provides a desirable offloable mechanism for APN.  It is therefore proposed to have a combination of the above proposals as described in the procedure ssection to achieve the Offloading. If the conclusions are agreeable to the group, we could send LS to the RAN WG.
1. UE will be provided with an Offloadable parameter by the MME per APN.
2. Offloadable Parameter map is provisioned to the eNodeB via OAM operations.

3. Once an offloadble condition exists in eNodeB, eNodeB uses RRC broadcast mode to signal the UE to Offload particular APN that has less than, more than or equal to the offloadable parameter based on RAN rule.
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