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1. Introduction
China Telecom has launched the LTE/EPC PCC functional test in the lab. During the test, we found that it is very hard to construct the test scenario of Loss/Recovery of Bearer in the LTE/EPC network with EUTRAN access. So this contribution discusses the Loss/Recovery of Bearer may just be applied to certain access-types that handle multiple bearers within one single IP-CAN session. 
2. Discussion
The description related to Loss/Recovery of Bearer has been defined in TS29.212 for the Gx interface and in TS29.214 for the Rx interface.
(1) Gx Interface:

The following description is excerpted from clause 5.3.7 of TS 29.212:

LOSS_OF_BEARER (5)


This value shall be used in CCA and RAR commands by the PCRF to indicate that upon loss of bearer, GW should inform PCRF. When used in a CCR command, this value indicates that the PCEF generated the request because the bearer associated with the PCC rules indicated by the corresponding Charging-Rule-Report AVP was lost. The PCC-Rule-Status AVP within the Charging-Rule-Report AVP shall indicate that these PCC rules are temporarily inactive. Applicable to those access-types that handle multiple bearers within one single IP-CAN session (e.g. GPRS).
The mechanism of indicating loss of bearer to the GW is IP-CAN access type specific. For GPRS, this is indicated by a PDP context modification request with Maximum Bit Rate (MBR) in QoS profile changed to 0 kbps.
When the PCRF performs the bearer binding, the PCEF shall provide the Bearer-Identifier AVP to indicate the bearer that has been lost.

RECOVERY_OF_BEARER (6)


This value shall be in CCA and RAR commands by the PCRF used to indicate that upon recovery of bearer, GW should inform PCRF. When used in a CCR command, this value indicates that the PCEF generated the request because the bearer associated with the PCC rules indicated by the corresponding Charging-Rule-Report AVP was recovered. The PCC-Rule-Status AVP within the Charging-Rule-Report AVP shall indicate that these rules are active again. Applicable to those access-types that handle multiple bearers within one single IP-CAN session (e.g. GPRS).
The mechanism for indicating recovery of bearer to the GW is IP-CAN access type specific. For GPRS, this is indicated by a PDP context modification request with Maximum Bit Rate (MBR) in QoS profile changed from 0 kbps to a valid value.
When the PCRF performs the bearer binding, the PCEF shall provide the Bearer-Identifier AVP to indicate the bearer that has been recovered.

(2) Rx Interface:

The following description is excerpted from clause 5.3.13 of TS 29.214:

INDICATION_OF_LOSS_OF_BEARER (2)

Within a RAR, this value shall be used when the server reports a loss of a bearer (e.g. in the case of GPRS PDP context bandwidth modification to 0 kbit) to the AF. The SDFs that are deactivated as a consequence of this loss of bearer shall be provided within the Flows AVP. In the AAR, this value indicates that the AF requests the server to provide a notification at the loss of a bearer.

INDICATION_OF_RECOVERY_OF_BEARER (3)

Within a RAR, this value shall be used when the server reports a recovery of a bearer (e.g. in the case of GPRS, PDP context bandwidth modification from 0 kbit to another value) to the AF. The SDFs that are re-activated as a consequence of the recovery of bearer shall be provided within the Flows AVP. In the AAR, this value indicates that the AF requests the server to provide a notification at the recovery of a bearer.

Referring to clause 5.3.5 of TS 23.401:
6.
The eNodeB confirms the S1 Release by returning an S1 UE Context Release Complete message to the MME. With this, the signalling connection between the MME and the eNodeB for that UE is released. This step shall be performed promptly after step 4, e.g. it shall not be delayed in situations where the UE does not acknowledge the RRC Connection Release.


The MME deletes any eNodeB related information ("eNodeB Address in Use for S1-MME" and "eNB UE S1AP ID") from the UE's MME context, but, retains the rest of the UE's MME context including the S‑GW's S1-U configuration information (address and TEIDs). All non-GBR EPS bearers established for the UE are preserved in the MME and in the Serving GW.


If the cause of S1 release is because of User I inactivity, Inter-RAT Redirection, the MME shall preserve the GBR bearers. If the cause of S1 release is because of CS Fallback triggered, further details about bearer handling are described in TS 23.272 [58]. Otherwise, e.g. Radio Connection With UE Lost, the MME shall trigger the MME Initiated Dedicated Bearer Deactivation procedure (clause 5.4.4.2) for the GBR bearer(s) of the UE after the S1 Release procedure is completed.

NOTE 2:
EPC does not support the GPRS preservation feature with setting the MBR for GBR bearers to zero.
From the description of TS29.212 and TS29.214, an example that the Maximum Bit Rate (MBR) in QoS profile can be changed to 0 kbps in the loss of bearer case is given for GPRS. But EPC does not support the GPRS preservation feature with setting the MBR for GBR bearers to zero as described in NOTE2 in the clause 5.3.5 of TS 23.401.
So, there is no bearer preservation feature in EPC. For EPC, in the case of Radio Connection With UE Lost, the Dedicated Bearer Deactivation(Delete Dedicated Bearer) procedure would be performed.
The case of recovery of bearer is similar with loss of bearer. It seems that Loss/Recovery of Bearer is applied to the GPRS and 3GPP-EPS when PGW interoperates with a Gn/Gp SGSN.
3. Conclusion

Based on the discussion above we propose to clarify the applicable scope of Loss/Recovery of Bearer according to the submitted CRs. 
