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	After the EPS security context has been handed from the source to the target MME, if the source MME sends a downlink NAS message it means that the UE and target MME may have incompatible downlink NAS COUNTs. This results in genuine messages from the target MME being discarded by the UE as replays.
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	Mandate the target MME not to send downlink NAS messages to the UE once an inter-MME handover has started until it know the handover has failed
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7.2.10
Rules on Concurrent Running of Security Procedures
Concurrent runs of security procedures may, in certain situations, lead to mismatches between security contexts in the network and the UE. In order to avoid such mismatches, the following rules shall be adhered to:

1. MME shall not initiate any of the S1 procedures Initial Context Setup or UE Context Modification including a new KeNB towards a UE if a NAS Security Mode Command procedure is ongoing with the UE.

2. The MME shall not initiate a NAS Security Mode Command towards a UE if one of the S1 procedures Initial Context Setup or UE Context Modification including a new KeNB is ongoing with the UE.

3. When the UE is in ECM-CONNECTED state and the MME has initiated a NAS SMC procedure in order to take a new KASME into use, the MME shall continue to include AS security context parameters based on the old KASME in the HANDOVER REQUEST or PATH SWITCH REQUEST ACKNOWLEDGE message, until the MME takes a KeNB derived from the new KASME into use by means of a UE Context Modification procedure.

4. When the UE is in ECM-CONNECTED state and has received a NAS SMC message in order to take a new KASME into use, the UE shall continue to use AS security context parameters based on the old KASME in handover until the network indicates in an  RRCConnectionReconfiguration procedure to take a KeNB derived from the new KASME into use. 

5. The source eNB shall reject an S1 UE Context Modification Request when the eNB has initiated, but not yet completed, an inter-eNB handover. When a RRCConnectionReconfiguration procedure triggered by a UE Context Modification is ongoing the source eNB shall wait for the completion of this procedure before initiating any further handover procedure.

6. When the MME has initiated a NAS SMC procedure in order to take a new KASME into use and receives a request for an inter-MME handover from the serving eNB, the MME shall wait for the completion of the NAS SMC procedure before sending an S10 FORWARD RELOCATION message. 

7. When the MME has initiated a UE Context Modification procedure in order to take a new KeNB into use and receives a request for an inter-MME handover from the serving eNB, the MME shall wait for the (successful or unsuccessful) completion of the UE Context Modification procedure before sending an S10 FORWARD RELOCATION message. 

8. When the MME has successfully performed a NAS SMC procedure taking a new KASME into use, but has not yet successfully performed a UE Context Modification procedure, which takes a KeNB derived from the new KASME into use, , the MME shall include both the old KASME with the corresponding eKSI, NH, and NCC, and a full EPS NAS security context based on the new KASME in the S10 FORWARD RELOCATION message.

9. When an MME receives a S10 FORWARD RELOCATION message including both the old KASME with the corresponding eKSI, NH, and NCC, and a full EPS NAS security context based on the new KASME the MME shall use the new KASME in NAS procedures, but shall continue to include AS security context parameters based on the old KASME in the HANDOVER REQUEST or PATH SWITCH REQUEST ACKNOWLEDGE message until the completion of a UE Context Modification procedure, which takes a KeNB derived from the new KASME into use. 
10. Once the source MME has sent an S10 FORWARD RELOCATION message to the target MME at an inter-MME handover, the source MME shall not send any downlink NAS messages to the UE until it is aware that the handover has either failed or has been cancelled. 
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