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Abstract of the contribution: 
This contribution discussed what subscription information are needed in MME and in SGSN to ensure a possible HO between 3G and LTE. Analysis shows that when considering only 3GPP case, storage of 3G subscription information in the HSS with potential addition of AMBR, should be sufficient: LTE QoS parameters being deduced from the 3G parameters in the MME. 

Discussion

The table below describes the pre-Rel8 HLR subscriptions information needed for PDP Contexts management in legacy Network: there is one entry in the HLR for each UE and multiple PDP Contexts description, for different APN the UE can reach.
	Field
	Description

	IMSI
	IMSI is the main reference key.

	Each subscription profile contains one or more APN configurations:

	IP Address
	IP address. This field shall be empty if dynamic addressing is allowed.

	Access Point Name
	A label according to DNS naming conventions describing the access point to the packet data network.

	Default APN indicator
	A maximum of one APN shall be marked as default
The associated APN shall be considered as the default APN used when the UE does not indicate an APN in its PDP Context Activation Request.

	QoS Profile Subscribed
	The quality of service profile subscribed. QoS Profile Subscribed is the default level if a particular QoS profile is not requested. QoS Profile Subscribed is also the maximum QoS per PDP context to the associated APN.
Rel7 QoS parameters:
- Traffic Class
- Source Statistic Descriptor

- Signalling Indication

- MBR

- GBR

- ARP

- Maximum SDU size

- SDU format information
- SDU error ratio

- Delivery of erroneous SDUs

- Transfer Delay

- Traffic handling priority
- Delivery Order 

- PDP type (PPP or IP)

This subscribed information is downloaded to the SGSN at UE attachment

	
	

	VPLMN-allowed flag
	Indicate whether access to the PDN via VPLMN GGSN is allowed for this APN

	
	

	
	

	
	


For LTE, the following is needed:

· HSS needs to provide enough UE subscription information to allow the MME to determine each LTE Bearer characteristic:

· At UE attachment, Default LTE bearer characteristics are needed

· Subsequent dedicated bearers can be activated (on PCRF request). As describe in 23.401, MME will sent to the SGW/PDNGW the list of AMBRs that the UE can access.
	Field
	Description

	IMSI
	IMSI is the main reference key.

	Each subscription should provide information to allow MME to know:

	IP Address
	PDN GW IP address for this PDN connectivity. This field shall be empty if dynamic addressing is allowed.

	Access Point Name
	A label according to DNS naming conventions describing the access point to the Packet Data Network.

	Default APN indicator
	One APN shall be marked as Default

The associated APN shall be used for primary default bearer established at UE attachment

	QoS Profile Subscribed
	The QoS profile subscribed with Default APN indicator is used to determine default bearer characteristics

Rel8 QoS parameters of the default bearer are needed:
· Label

· MBR, GBR

· ARP

Rel8 QoS parameters for dedicated bearer:

· Label (FFS)

· MBR, GBR (FFS)

· ARP (FFS)

· AMBR

This subscribed QoS is downloaded to the MME at UE attachment
AMBR is provided for PDNGW  policy enforcement
QoS parameters for dedicated bearers are “FFS “ as this depends on other discussion taking place on whether MME checks QoS parameters in case of PCC less architecture and on UE initiated bearer activation.

	
	

	Local breakout
	Indicate whether Local breakout allowed for this APN. 

	
	

	
	

	
	


Proposed HSS storage for LTE parameters:
-  LTE Label / 3G Traffic Class

During HO from a SGSN to a MME, the SGSN provides the MME with the 3G Traffic Class of the PDP Contexts and the MME has to convert the received information into LTE Labels. 

As a consequence, the MME has to know the relationship between LTE Labels and UMTS Traffic Classes/Signalling Indication/Traffic handling priority. 

(The table below (extract from an Ericsson’s contribution available at last SA2 meeting (S2-073331)) could be used as an example of possible mapping:

	Name of
QCI/Label  characteristics
	Corresponding R99 QoS 
	Example Services

	1
	Traffic Class=Conversational

Source Statistics Descriptor=no
	Realtime Gaming

	2
	Traffic Class=Conversational

Source Statistics Descriptor=yes
	VoIMS

	3
	Traffic Class=Streaming

Source Statistics Descriptor=yes/no
	Streaming

	4
	Traffic Class=Interactive

Traffic Handling Priority=1

Signalling Indication=yes
	IMS signalling

	5
	Traffic Class=Interactive

Traffic Handling Priority=1

Signalling Indication=no
	Interactive Gaming 

	6
	Traffic Class=Interactive

Traffic Handling Priority=2

Signalling Indication=no
	TCP interactive 

	7
	Traffic Class=Interactive

Traffic Handling Priority=3

Signalling Indication=no
	Preferred TCP bulk data 

	8
	Traffic Class=Background
	Best effort TCP bulk data 


As son as the MME has this mapping capability, there is no need to store the LTE Labels in the HSS in addition to the above legacy information.
It is proposed that at UE attachment, the MME retrieves the legacy Traffic Classes/Traffic handling priority/Source Statistic descriptor/Signalling indication information from an HSS to deduce the appropriate LTE information.

- MBR, GBR, ARP
The parameters are available in the HSS for legacy and can be re-used for LTE.

There is no need to store specific LTE MBR, GBR, ARP in the HSS in addition to the HLR MBR, GBR, ARP values. It is proposed that the MME retrieves these HSS 3G values and reuse them for LTE bearers.
-   Max SDU size:
This value has to be common whatever the UE is in 3G or in LTE. 

A legacy SGSN is allowed to negotiate the HLR value received with the GGSN/PDNGW.

This needs more debate as negotiation for LTE is still under debate.
- Access parameters

The following parameters need also to be mapped between 2G/3G and LTE:
· SDU format information 

· SDU Error Ratio

· Delivery of erroneous SDUs

· Transfer Delay
These parameters are linked to access usage (eNodeB).

It is expected that while these information are provided by the SGSN to the RNC in 3G, the equivalent information in LTE will be configured in each eNodeB and the Label will be used by the MME to reference the expected behavior for each bearer.

In case of HO 3G ( LTE:

The values used in 3G can be forwarded to the MME but it is not expected that the MME will configure the eNodeB with these information. The MME should map the received 3G Traffic Class to the LTE Label and this Label will be used by the eNodeB to determine appropriate parameter values. 
In order to ensure a consistent service from the user perspective, the values configured in the eNodeB per label should then be consistent with the values used in 3G:

It is proposed that HSS is configured with appropriate 3G values for both 3G and LTE access. 3G value for these parameters configured in the HSS should be consistent with parameter values configured in eNodeB to ensure same level of service in 3G and in LTE.
In case of HO LTE ( 3G:

MME should determine which value to provide to the target SGSN depending on the LTE bearer Label. 
MME could either retrieve the values from one eNodeB or from the HSS. HSS provides these 3G parameters to the SGSN and to the MME at UE attachment.
It is proposed that the MME retrieves the 3G values from the HSS (at UE Attachment). This would allow consistent values whatever the PDP Contexts are activated directly in 3G or activated after a HO from MME. There is no need to store the LTE access values in the HSS in addition to these 3G values
Roaming case if FFS
-  Delivery Order and the PDP type:
Currently, only PDP Type IPv4/V6 is supported in LTE, so it is proposed that:

· In case of HO MME ( SGSN, the MME always provide the Delivery Order set to “no” and PDP Type set to “IP”
· In case of HO SGSN ( MME, PDP context with Delivery Order equal to “yes” and PDP Type different from “IP” are not accepted by the MME.
- VPLMN flag

VPLMN-allowed flag used in the SGSN is equivalent to Local Breakout flag suggested for LTE. A direct mapping can take place.
HLR information on VPMN-flag is enough, there is no need for an additional LTE flag.
- AMBR:

AMBR is a new LTE parameter. It is needed in addition in the HSS (Rel8) to support LTE access.
During HO from rel8 SGSN to MME, a rel8 SGSN could provide the MME with AMBR information it could have retrieved previously from the HSS. Nevertheless, during HO from a pre-Rel8 SGSN to the MME, the pre-Rel8 SGSN cannot provide AMBR value.
In order to support both pre-rel8 SGS and Rel8 SGSNs in the same way, the MME could provide a mechanism to retrieve AMBR information from the HSS during the HO procedure:

· Either the MME gets this information before its interaction with the SGW/PDNGW. This allows to provide AMBR to the SGW/PDNGW for subsequent dedicated bearer establishment but this adds extra signaling with the HSS

· Or the MME gets this information when performing the location update with the HSS. As the Location Update takes place only after interaction with SGW/PDNGW, AMBR information will not be available immediately and will be available via an update procedure. This will take place only in case of HO SGSN to MME.
Conclusion

Regarding 3GPP:
· HSS subscription information used for LTE can be the same as the R99 subscription information except for AMBR that is a LTE only parameter
· At UE attachment to LTE, the MME can retrieve the 3G parameters from an HSS to deduce the associated LTE values
· The access parameters (SDU format information, SDU Error Ratio, Delivery of erroneous SDUs, Transfer Delay) are configured in the HSS in a consistent way with values configured in eNodeB to ensure same level of service in 3G and in LTE.
· In case of HO MME ( SGSN, the MME always provide Delivery Order set to “no” and PDP Type set to “IP”
· In case of HO SGSN ( MME, a PDP context with Delivery Order equal to “yes” and PDP Type different from “IP” is not accepted by the MME.
· AMBR is a new LTE parameters. MME retrieves it from the HSS.

Note: Additional considerations may exist relative to handover between 3GPP - non-3GPP operation
3GPP
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