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Abstract of the contribution: Principles for preservation of EPS bearers; Parameters for the MME Bearer Context 
1. Introduction
In the current 23.401, the contents of the bearer context within the MME needs more clarification.

The establishment of a EPS bearer is initiated by the PDN GW, which is also assumed to assign the EPS Bearer Identifier as discussed in [xxx]. Information relating to the EPS Bearer is also stored by all these nodes. In this document, the MME Bearer Context is discussed. 
2. MME Bearer Context and Preserved Bearers
The MME bearer context stores information on all EPS bearers which are active for a given UE. The MME bearer context may be transferred between MMEs during when the UE is in active mode (e.g. during handovers), and during idle mode (CN node change during idle mode) or during idle to active transitions. 

It has been discussed in SA2 flow drafting whether some or all EPS bearers will be preserved during idle mode. This impacts the contents of the MME Bearer Context and also the functionalities during idle to active transitions. 
2.1 Background: Preservation of PDP Contexts in 3G after RAB release.

TS 23.060 states that in the SGSN, for a PDP context using background or interactive traffic class, the PDP context is preserved with no modifications, when the RAB is released.

Furthermore, it is specified that in the SGSN, for a PDP context using streaming or conversational traffic class, the PDP context is preserved, but the maximum bit rate is downgraded to 0 kbit/s (for both uplink and downlink) when the associated RAB is released. The SGSN sends an Update PDP Context Request (TEID, QoS Negotiated) message to the GGSN to set the maximum bit rate to 0 kbit/s in the GGSN. The value of 0 kbit/s for the maximum bit rate indicates to the GGSN to stop sending packets to the SGSN on this PDP context. The value of 0 kbit/s for the maximum bit rate for both uplink and downlink indicates to the SGSN that a RAB shall not be re-established for this PDP Context in subsequent Service Request Procedure.
2. Preservation of Bearers in the EPS/LTE Case
It seems straightforward to assume that in line with TS 23.060, also in EPS all active non-GBR bearers are preserved during active to idle transition when the S1 + radio bearers are released. All of them are re-established upon re-entering active state. The preserved set of non-GBR bearers includes at least the default bearer and it may include dynamically established non-GBR bearer(s) and/or non-GBR bearer(s) pre-established during attach as indicated in subscription information. 

However, the question has been whether it should be possible to preserve a GBR bearer during idle mode as has been done in TS 23.060. The preservation of a GBR bearer would mean that the S5/S8 tunnels and S1 UL TEIDs are preserved. However, the GBR allocation for the radio bearer must be in all cases re-confirmed from the eNB during idle to active transition. The only way to somewhat accelerate the GBR bearer activation could come from avoiding QoS re-authorization via the PCRF during idle to active transition. 

Secondly, no clear use cases have been presented, where a service with a GBR bearer allocation would be allowed to transition into idle, whilst the service is still active. When a session based real time service is terminated, the PDN GW deactivates the GBR bearer. If a bearer is deactivated due to inactivity by the eNB the service utilising the GBR bearer has most probably ended. Therefore, GBR bearers should not be preserved during idle mode. The existence of an active GBR bearer during active to idle transition should be considered as an error, which results in the MME triggering a bearer deactivation towards the PDN GW. Furthermore, during idle to active transition, the UE should delete all preserved bearers, which are not activated by the MME. 
This would also remove the need to consider activating a subset of bearers as requested by the UE during idle to active transition. This type of functionality fits into a scheme, where the UE is assumed to be the initiator of PDP context establishment. But in the EPS/LTE framework the UE role is different as it is assumed that the PDN GW has full control of managing the set of active bearers for a UE. Therefore, carrying over such functionality is not straightforward and the gains are not clear.
3. MME Bearer Context Parameters

The MME bearer context includes information on the PDN GW address, which is beneficial to be stored, as it can then be easily mediated to a new S GW during S GW relocation. 

During active mode, the MME Bearer Context is includes the information for each active EPS bearer, which is needed to perform a mapping from EPS Bearer QoS to PDP context QoS during inter-RAT handover. 
During idle mode, for each preserved EPS bearer, the MME needs to store information, which is needed during idle-to active transition to reactivate the S1 and radio bearers with the appropriate QoS. 
For each active or preserved bearer, bearer context information includes the EPS Bearer Identifier, the QoS profile of the EPS bearer, service filtering information and the identities of the uplink tunnel end points in the CN. 

QoS parameters for each active or preserved bearers include at least the Label and ARP. For each active bearer, the bearer context includes also the GBR and MBR values for GBR bearers.
For each active or preserved dedicated bearer, an UL TFT needs to be stored.

For each active or preserved bearer, the MME also stores the uplink TEID of the allocated S1 tunnels. 
4. Proposal
It is proposed to agree on the following principles:

· During active mode, the MME stores context information on all EPS bearers which are active for a given UE. 

· During idle mode, the MME stores context information on all EPS bearers which are preserved for a given UE. All preserved bearers are reactivated during idle to active transition.
· The existence of a bearer with a GBR allocation during active to idle transition should be considered as an error, which results in the MME triggering a bearer deactivation towards the PDN GW. 

· During idle to active transition, the UE should delete all preserved bearers, which are not activated by the MME.
It is proposed that the MME context includes the following parameters. 
1. PDN GW address 
2. For preserved EPS Bearers:
a. EPS Bearer Identity
b. EPS Bearer QoS profile (Label, ARP) 

c. NAS level information (UL TFT)
d. S1-TEID (UL)
3. For active EPS Bearers:

a. EPS Bearer Identity

b. EPS Bearer QoS profile (Label, ARP, (GBR), (MBR)) 

c. NAS level information (UL TFT)

d. S1-TEID (UL)
If accepted, the agreements should be embedded into the corresponding stage 2 flows during flow drafting. This discussion relates to FFS items within e.g. the Attach, Tracking Area Update and Service Request procedures.
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