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1. Introduction

The following gives our perspectives on these eMBMS issues for further study:
- RAN3 gives 2 options for dropping and points out that it is still under discussing.
- Whether or not the transmission ordering of all transmitted services is decided by MCE is FFS.
2. Discussion
2.1 Necessity of uniform dropping
SA2 had decided to “remove the non-GBR MBMS bearer for EPS” and “Setting MBR > GBR is not possible for Rel-9”.
It is also indicated in TS 23.203 that:
Services using a GBR QCI and sending at a rate smaller than or equal to GBR can in general assume that congestion related packet drops will not occur, and 98 percent of the packets shall not experience a delay exceeding the QCI's PDB. Exceptions (e.g. transient link outages) can always occur in a radio access system which may then lead to congestion related packet drops even for services using a GBR QCI and sending at a rate smaller than or equal to GBR. Packets that have not been dropped due to congestion may still be subject to non congestion related packet losses (see PELR below).

We can see the dropping case we are discussing for eMBMS, which should be considered congestion related, will not occur for the wired association above eNB. Certainly the possible wireless relay cases are not considered now. So can we make the assumption that:
Proposal 1: Uniform dropping for eMBMS is not supported in Rel 9.
The following is based on the probability of congestion still exists and also based on the possible wireless association in the future.
2.1 Service ordering and dropping
LS to RAN2[1] had indicated two alternatives for dropping:
RAN3 is still discussing this point but assumes that everything is done to use dropping at eNB in last resort. If dropping however occur in eNB, the dropping in eNB will start 1).according to the priority indicated in the MCCH list in which the packets indicated as the lowest priority first or 2).just drop the tail packets.
For the alternative 1, if dropping unavoidably occurs in eNB, packets indicated as the lowest priority would be dropped. But which packet’s priority is the lowest? Which information the ordering would be done according to? 
1. Logical identities, such as TMGI etc. It can not differentiate the priority and seems make no sense from performance enhancement aspect.
2. QoS parameter, which includes:

a). QCI: It is scalar that is used as a reference to node specific parameters. It includes[4]:
Table 1: Standardized QCI characteristics

	QCI
	Resource Type
	Priority
	Packet Delay Budget 
	Packet Error Loss Rate 
	Example Services

	1
	
	2
	100 ms
	10-2
	Conversational Voice

	2
	
GBR
	4
	150 ms
	10-3
	Conversational Video (Live Streaming)

	3
	
	3
	50 ms
	10-3
	Real Time Gaming

	4
	
	5
	300 ms
	10-6
	Non-Conversational Video (Buffered Streaming)

	5, 6, 7, 8,9
	Non-GBR
	
	
	
	


So there are several parameters:

Table 2: QCI parameters for MBMS service ordering
	QCI
	Maybe suitable for ordering.

	Resource Type
	Non-GBR is out according to SA2’ decision.

	Priority
	Priority of the service. Suitable for ordering.

	Packet Delay Budget
	Not suitable for ordering.

	Packet Error Loss Rate
	Maybe not suitable for ordering*.


*The MSAP of MCH is decided by MCE semi-statically. So dropping is limited within each MCH respectively. RAN2 has made the decision “one MCS per MCH”. So it is maybe the scheme that bearers with similar PELR may be multiplexed into one MCH. E.g. Service of QCI 2 and QCI 3 will be multiplexed to one MCH, and service of QCI 1 another. Thus PELR may be not suitable for ordering within a MCH.

 b). Allocation and Retention Priority: If the ARP of a service is low, which means it can be replaced by a service with higher ARP, to drop packets of low ARP service seems reasonable, so this priority can also be used for ordering.
c). Bit Rates: Not suitable for ordering.
So:
Proposal 2: Which parameter would be used for ordering should be clarified by RAN3 if using QoS awared dropping. We prefer the priority indicated in QCI.
No matter which parameter is used, several services may equally have the lowest priority. Then further ordering should be standardized for uniform act between eNBs. We can easily drop the tail packets of the last listed service in MCCH, because services are scheduled according to the order of MCCH list. For example, as is shown in fig.1, service priority service 1>2=3, and obviously Alt.1 is the general way for dropping. 
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Fig.1 Dropping in eNB
So there are two steps here:
Step 1: Services are listed according the descending order of priority. The eNBs perform scheduling according to the list.
Step 2: Just drop the tail while dropping unavoidably occurs.
Proposal 3a: The service listed in MCCH should be ordered according to the priority by MCE.
However, we can see from 2.1 that such congestion related dropping would be very little even it exists. Therefore, dropping ordering within one MCH may benefit little. On the contrary, further ordering for equal priority services and reordering while bearers join or leave the MCH may introduce more complexity. From these points of view, it seems that “drop the tail packets” without service ordering, an easy and effective method, should be the preferable one. The eNBs can take the same dropping order because of receiving the same M2 message from MCE, although MCE doesn’t make the ordering deliberately.
Proposal 3b: The service transmission need not be deliberately ordered in MCE.
And we can see from the above analysis, no matter the MCE makes the ordering or not, we should:
Proposal 4: Drop the tail packets while overflow occurs. 

3. Conclusion
We suggest RAN3 to discuss these proposals. In this contribution we propose:
Firstly:
Proposal 1: Uniform dropping for eMBMS is not supported in Rel 9.
And if considering dropping still needed:

Proposal 2: Which parameter would be used for ordering should be clarified by RAN3 if using QoS awared dropping. We prefer the priority indicated in QCI.
Proposal 3a: The service listed in MCCH should be ordered by MCE according to the priority.
Proposal 3b: The service transmission need not be deliberately ordered in MCE.
We prefer 3b to 3a in Rel 9.
And no matter ordering or not, we should:
Proposal 4: Drop the tail packets while overflow occurs. 
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