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1. Introduction
According to the MBMS Work Item Description, the Allocation and Retention Priority (ARP) and pre-emption function for MBMS E-RABs should be supported in Release-10 [1]. But it is not clear that how to support this function on M2AP and M3AP. This issue is discussed in this contribution.
2. Discussion
In UMTS, the ARP is indicated in MBMS SESSION START REQUEST message and specifies the relative importance compared to other Radio access bearers for allocation and retention of the Radio access bearer [2]. The RNC can use this IE to determine whether or not the new MBMS session with the ARP should pre-empt resources of an ongoing session with low priority. This ARP function has also been applied for unicast in LTE. In order to support this function for MBMS in LTE, the CN also needs to inform the ARP related parameters to RAN. Similar to that in UMTS, the ARP related parameters are per MBMS session, so these parameters could be included in MBMS SESSION START REQUEST message.
Proposal 1: The ARP related parameters should be indicated in MBMS SESSION START REQUEST message on M3 interface.
After receiving MBMS SESSION START REQUEST message with ARP parameter, if the remaining radio resources are not sufficient to support the new session, the MCE may perform ARP pre-emption and consequently stop one or more ongoing session with lower priority. Upon ARP pre-emption, the MCE should inform the pre-empted sessions to both eNBs and CN. The eNBs belonging to the MBSFN area should know the pre-empted sessions to stop scheduling for the packets of these sessions on air interface; and the CN should know the situation to stop data forwarding for the pre-empted sessions on M1 and delete corresponding session context.
2.1 How to inform pre-empted sessions to eNBs
There are two options for the eNB to know pre-emption sessions:

Option 1: the eNB knows pre-empted sessions through MBMS scheduling information procedure
If one MBMS session is pre-empted, the session ID will be removed from MBMS scheduling information, and does not exist in the MBMS SCHEDULING INFORMATION message. So the eNB could detect the MBMS session is pre-empted once it receives the updated MBMS scheduling information.
In the current specification [3], the eNB will not leave the IP multicast group of the pre-empted session if the session is not included in the updated MBMS scheduling information any more. Thus, the eNB could continue receiving packets of the pre-empted session from MBMS-GW, and drop these packets.
Another possible advantage of this option is resuming data quickly. Once the MCE indicates to resume the pre-empted session the data transmission for the session can be resumed quickly because no IP multicast group re-join is needed. However packets of a session can only be scheduled on air interface until the updated MCCH where the session ID reoccurs, takes effect. Given the fact that MCCH can only be changed at the boundary of MCCH modification period, and the MCCH modification period is very large (5.12 sec or 10.24 sec), quick data resuming is impossible. There is sufficient time for the eNB to join the IP multicast group of the session before the updated MCCH takes effect. On the other hand, maintaining data delivery on M1 for the pre-empted session will increase the traffic load in the core network.
Option 2: the eNB knows preempted sessions through additional MBMS stop procedure
In this option, after ARP pre-emption the MCE initiates an MBMS stop procedure towards eNBs. Once receiving MBMS SESSION STOP REQUEST message, the eNB will leave the IP multicast group of the corresponding session. Compared to option 1, this option has less impact on current specifications, and is aligned with current function design of different procedures.
Based on above analysis, we prefer option 2. 

Proposal 2: the MCE should initiate a Session Stop procedure towards eNBs after ARP Pre-emption.
2.2 How to inform pre-empted sessions to CN
There are 4 alternatives for the MCE to inform pre-empted sessions to CN:
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                              Figure 1: 4 alternatives of pre-emption indication to MME
Alternative 1: E-RAB release procedure (same as UMTS MBMS)
In UMTS, if ARP pre-emption happens, the RNC would trigger the MBMS RAB release procedure [2]. The similar procedure could also be applied in LTE as illustrate in figure 1.

Alternative 2: E-RAB release Indication (same as LTE Unicast)
This alternative is same as the handling after pre-emption for unicast services in LTE. For this alternative, a new procedure should be introduced on M3 interface.
Alternative 3: MBMS Session Stop Indication (similar to LTE unicast)
This alternative is similar to alternative2. Considering MBMS E-RAB is setup through MBMS session start procedure but not MBMS E-RAB setup procedure, it’s reasonable to indicate a pre-empted session through MBMS session stop indication procedure similar to LTE unicast case.
Alternative 4: MBMS Session Start Resp (indicate pre-empted sessions)
For this alternative, the MCE would indicate the pre-empted session(s) to MME in the MBMS SESSION START RESPONSE message. This choice does not need to introduce a new procedure, but some new parameters should be added to the current MBMS SESSION START RESPONSE message on M3. 
All these 4 alternatives are feasible. But alternative 3 is aligned with the style of function design in current specifications and implies the purpose of the procedure directly. So we prefer alternative 3 slightly.
Proposal 3: the MCE should initiate an MBMS Session Stop Indication procedure to MME after ARP Pre-emption.
3. Conclusion

This contribution discussed the MBMS session pre-emption function in LTE. We propose:

Proposal 1: The ARP related parameters should be indicated in MBMS SESSION START REQUEST message on M3 interface.

Proposal 2: the MCE should initiate a Session Stop procedure towards eNBs after ARP Pre-emption.
Proposal 3: the MCE should initiate an MBMS Session Stop Indication procedure to MME after ARP Pre-emption.

Corresponding CRs to TS36.300, TS36.443 and TS36.444 as well as a draft LS to SA2, CT3 and CT4 are provided in [4, 5, 6, 7] respectively.
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