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	Reason for change:
	Based on field logs in live networks, it has been observed that there can be a mismatch in the EPS bearer context state between the UE and MME when a dedicated bearer setup procedure is ongoing and a Tracking Area Update procedure occurs during a VoLTE call. The mismatch in the EPS bearer context state is a result of the current definition of the EPS bearer context state information element used in EPS Mobility Mangement messages. The mismatch results in the UE locally deactivating the bearer corresponding to the bearer id that is not reported as active by the MME and thereby causes a VoLTE call drop.
The scenario is described below:

During the beginning of the VoLTE call, a dedicated bearer setup has been initiated by the EPC. The UE and the MME have EPS bearers with id 5 and 6 in BEARER CONTEXT ACTIVE state:
1. UE is handed over to a new cell in a new Tracking Area. 

2. UE receives SIB 1. 

3. As a result of the ongoing VoLTE call and Dedicated Bearer establishment for the media, the UE receives an ESM ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST message for a new bearer e.g. EPS bearer id 7. The UE moves EPS bearer id 7 to “BEARER CONTEXT ACTIVE” state. 

4. Before the ACTIVATE DEDICATED EPS BEARER CONTEXT ACCEPT is sent by the UE,  the UE detects a change of Tracking Area, and therefore initiates a Tracking Area update procedure.
5. The UE sends a Tracking Area Update Request and sets the EPS bearer context state information element (EBI)  for EPS bearer id 5, 6 and 7 indicating the respective EPS bearers are in state BEARER-CONTEXT ACTIVE in the EPS bearer context status IE. 

6. However from the point of view of MME, EPS bearer id 7 is not in state “BEARER-CONTEXT ACTIVE” but rather in state “BEARER-CONTEXT ACTIVE PENDING” as MME has not yet received ACTIVATE DEDICATED EPS BEARER CONTEXT ACCEPT from the UE. Therefore MME sends Tracking Area Update Accept but only indicates EBI = 1 for EPS bearer id 5 and 6, per 24.301 paragraph 9.9.2.1. 

7. The UE follows 24.301 paragraph 5.5.3.2.4 and deactivates EPS bearer associated with EPS bearer id 7 locally. 

[24.301 subclause  5.5.3.2.4]
If an EPS bearer context status IE is included in the TRACKING AREA UPDATE ACCEPT message, the UE shall deactivate all those EPS bearers contexts locally (without peer-to-peer signalling between the UE and the MME) which are active in the UE, but are indicated by the MME as being inactive
8. After the Tracking Area Update procedure is completed, the UE transmits the ACTIVATE DEDICATED EPS BEARER CONTEXT ACCEPT message. On receipt of this message, the MME moves to “BEARER CONTEXT ACTIVE” state for EPS bearer id 7. 

9. After step 8, UE and NW are out of sync as MME considers EPS bearer id 7 context as active while UE considers it is inactive. Furthermore, the VoLTE call will be dropped in deployments that require the use of a dedicated bearer.
To avoid this mismatch, it is proposed that at the MME for an EPS bearer context in an ESM state other than BEARER CONTEXT INACTIVE, the EPS bearer context status information element value be set to “1”.
The proposal accounts for the race conditions and state transitions at the MME and ensures that the EPS bearer context at the MME and the UE remain in sync.



	
	

	Summary of change:
	In the EPS bearer context status information element, the MME sets EBI to 1 when the ESM state of the corresponding EPS bearer context is not BEARER CONTEXT INACTIVE instead of seting EBI to 1 when the ESM state of the corresponding EPS bearer context is BEARER CONTEXT-ACTIVE. 

	
	

	Consequences if not approved:
	The EPS bearer context at MME and UE will be out of sync triggering a local release of the out of sync bearer at the UE thereby resulting in a VoLTE call drop.
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***** Next change *****
9.9.2.1
EPS bearer context status

The purpose of the EPS bearer context status information element is to indicate the state of each EPS bearer context that can be identified by an EPS bearer identity.

The EPS bearer context status information element is coded as shown in figure 9.9.2.1.1 and table 9.9.2.1.1.

The EPS bearer context status information element is a type 4 information element with 4 octets length.
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Figure 9.9.2.1.1: EPS bearer context status information element

Table 9.9.2.1.1: EPS bearer context status information element

	EBI(x) shall be coded as follows:

EBI(0) - EBI(4):

Bits 0 to 4 of octet 3 are spare and shall be coded as zero.

EBI(5) – EBI(15):

0
indicates that the ESM state of the corresponding EPS bearer context is BEARER CONTEXT-INACTIVE.

1
indicates that the ESM state of the corresponding EPS bearer context is not BEARER CONTEXT INACTIVE 
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