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1
Introduction 

In RAN3#65, the two eMBMS multiplexing options are discussed [1]. In this contribution, we give some detailed analysis and propose a 2-steps approach as a way forward.
2 Discussion and clarification
2.1 Multiplexing gain for services joint encoded at the source 
One can easily understand that if we multiplex MBMS services together, there must be some multiplexing gain. However, this is only one side of the coin. The bandwidth consuming service, streaming, is carried by GBR bearer, meaning that the resource should be reserved for such kind of bearer. For CBR services, there is barely multiplexing gain. For VBR services, as analyzed in [2], the bit rate fluctuates so much that the maximum bit rate is much higher than the average bit rate, so it is difficult to handle in terms of resource reservation. The traffic can not be well smoothed by multiplexing, because the deviation increases too. So some operators have to choose CBR services over VBR. 
In other words, there still exists a high probability to produce a very big peak after multiplexing some MBMS services.  In resource allocation, indicated by GBR, it is needed to consider this big peak to avoid packet dropping. The dilemma is that we can not allocate too much resource to MBMS.
A better solution which is already used in DVB-H is joint encoding, which does not need to be standardized because it is implemented inside the encoder equipment to balance the output streams. The aggregated bit rate is constant even though each stream is a VBR service. According to the study, the PSNR of the video increases compared to either CBR services of simple VBR services for a constraint bandwidth. This is the statistical multiplexing gain.
The aggregated bit rate, so called as ABBR, is obtained according to PSNR. There is a requirement of PSNR which is somewhat directly linked to the subjective experience. So the ABBR is the minimum aggregated bit rate with PSNR of each stream in the bundle satisfied which is less than the sum of individual GBR of each multiplexed service.
The joint encoding is done at the source and the streams which are jointly encoded are hence only known by the BM-SC which is connected to service provider, not in the MCE.

Proposal 1: The aggregate bit rat (ABBR) expresses the resource reservation gain that apply to multiplexing services that are joint encoded at the source according to PSNR .
2.2 Multiplexing decision 2-steps approach 
An important difference between BM-SC and MCE is that BM-SC knows application types, traffic and QCI, but MCE only knows QCI from BM-SC.
MCE and BM-SC can take complementary multiplexing decisions.

First, the MCE can decide to multiplex services according to radio parameters it infers from the QCI. For example, some services have the same packet error rate requirement which will induce the same MCS. It is the precondition for the services to be multiplexed. On the other hand, the service type and the delay requirement are also needed to be considered when MCE make the multiplexing decision. 
The multiplexing decision made by MCE has some benefit such as more flexibility, MCE has the knowledge of radio resource, can deal with the different services come from different BMSC and etc

However, on the other hand, BM-SC knows other complementary aspects. It knows what application of user service runs. It knows the characteristics of the flows and it knows how to combine the services to achieve the multiplexing gain. It knows which GBR service actually has non-GBR characteristics (it is decided all the MBMS services are carried by GBR services according to last SA2 decision). In particular, the BM-SC is the only one that has the configuration information of which services may have been joint encoded at the source by the service provider as explained in section 2.1. With that knowledge, BM-SC can decide to make the multiplexing decision for some services according the original characteristics of the service traffic that MCE could not infer. 

So we suggest doing the multiplexing decision with a 2 steps approach as follows:
· Step 1: BMSC is able to provide MCE over M3AP the indication (ABBR) that some services can advantageously be multiplexed together according to the characteristic of the service traffic at the source i.e. service joint encoded at the source. 
· Step 2: Then MCE takes this indication into account to make the final multiplexing decisions and also can decide to multiplex additionally a bundle from BM-SC with other services or simply different services together.
Figure 1 give an illustration of the abovementioned 2 steps multiplexing decision.
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Figure 1 Illustration the 2 steps multiplexing decision
According to the service traffic characterizes BMSC decide to multiplex service A, B, C together as a service bundle and indicate the ABBR as the resource reservation to MCE. MCE also receive the session start signaling of service Y from the same BMSC and service X from another BMSC. Then according to the QoS requirement and the multiplexing decision algorithms in MCE, it decide to multiplex the service X, Y also with the service bundle A, B, C. Finally the MCE send the multiplexing decision to eNB with the results as “service A, B, C, X, Y multiplexed” and the resource reservation for these 5 multiplexed services is ABBR for service bundle plus GBR for service X, and GBR for service Y.
Here we emphasize that the transmission order of all multiplexed services would obey the rule that the internal order of the services in the service bundle which is decided by BMSC is not changed. The transmission order of the service bundle and other services are decided by MCE according to its algorithms.
Proposal 2: The 2 steps multiplexing decision is proposed as abovementioned.  
Step 1: BMSC is able to provide MCE the indication (ABBR) that some services can advantageously be multiplexed together according to the characteristic of the service traffic i.e. services joint encoded at the source. 
Step 2: Then MCE take this indication into account to make the final multiplexing decision and also can decide to multiplex a bundle from BM-SC with other services.
2.3 Compatibility with UTRAN
If the ABBR information is carried in the current session management messages, there is no compatibility issue. Since the multiplexing is not support in UTRAN, the ABBR information would be optional and appended as REL-9/10 specific. RNC will ignore this information element.
Proposal 3: There is no compatibility issue to carry the ABBR indication in current Session Management signaling. 
3
 Conclusions
In this paper, we analyze the eMBMS statistical multiplexing gain and the multiplexing decision. A 2-steps approach of the service multiplexing decision is proposed. We suggest that RAN3 discuss this content and agree on the following proposals:
Proposal 1: The aggregate bit rat (ABBR) expresses the resource reservation gains that apply to multiplexing services that are joint  encoded at the source according to PSNR .
Proposal 2: The 2 steps multiplexing decision is proposed as abovementioned.  
Step 1: BMSC is able to provide MCE the indication that some services can advantageously be multiplexed together according to the characteristic of the service traffic i.e. services joint encoded at the source. 
Step 2: Then MCE take this indication into account to make the final multiplexing decision and also can decide to multiplex a bundle from BM-SC with other services.
Proposal 3: There is no compatibility issue to carry the ABBR indication in current Session Management signaling.

If RAN3 agrees on the above 2-steps approach for eMBMS multiplexing decision we provide the stage 2 CR on the MBMS session start procedure to carry ABBR and service bundle information.
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