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1.
Introduction
In this contribution, various aspects of priority information is discussed.
2.
Discussion
One of assumptions for LTE is that user may use different kind of services simultaneously. A user may use web-browsing service or streaming service while he/she is receiving a MBMS service. Simple example is that a user is surfing websites with unicast bearer while he is listening to a radio channel through MBMS bearer. Or, a user is using a voice call service while the user is watching TV channel over MBMS bearer with muted sound. As mobile phones’ capabilities are increasing and smartphones with multi-tasking purposes are widely used, these examples will occur more frequently. 
And as identified by eDDA WI, smartphones are generating many packets frequently. This further proves that simultaneous use of MBMS and unicast is normal.

Observation 1:
Simultaneous use of MBMS service and unicast service will be common.
Operators have limited set of frequency bands. Thus, when operators provide MBMS service, they will carefully plan which frequency layer will provides MBMS services. Even though operators try to disperse cell loads over multiple frequencies, as long as operators does not provides a same popular MBMS service over multiple frequencies, many users will be on the same MBMS frequency layer. This will result in congestion on a MBMS cell.
In general, for non-MBMS UEs, network can use either user-dedicated cell-camping priority information or SIB based cell-camping priorities. Through this cell-camping priority information, eNB can distribute most non-MBMS-receiving UEs over multiple frequencies. However, for MBMS-receiving UE, as long as the UEs are intending to receive MBMS service, network cannot distribute the UEs. When a cell without MBMS service is congested, it is probable that all the neighboring cells also are congested. On the other hand, when a cell with MBMS service is congested, it is probable that all the neighboring cells are not congested.
Observation 2:

When a cell without MBMS service is congested, it is probable that all the neighboring cells also are congested. When a cell with MBMS service is congested, it is probable that all the neighboring cells are not congested.
As a result of observation 2, congestion of a MBMS cell requires different kind of handling. And it was proposed to use priority information to indicate whether a user prefer MBMS service or unicast service.
Priority information is about user’s preference of MBMS vs unicast. Before a MBMS service starts, a user does not know how much the contents of a MBMS service will be interesting. Thus it will not be easy for a user to decide which service should be prioritized. 
Observation 3:

Before the start of MBMS service, user may not be sure which service should be prioritized.

And a user may not know whether his UE is in RRC-connected mode or not. For example, an application which is running in a background mode may exchange data with a server without any notification to user. For this user, asking the preference of unicast/MBMS will only puzzle a user. Furthermore, if a user installed a lot of applications into his smartphones and many of these applications exchanges background data with server, a user will not know which application has generated a data and has made the UE move into RRC-Connected mode. In this case, a user may not have any idea on how to decide priorities of MBMS/unicast.
Observation 4:

Many background applications of smartphones may put UE into RRC-Connected mode without users’ awareness. In this case, users cannot decide priorities between MBMS and unicast running in background.
If a RRC-Connected mode UE is using a non-GBR service, the congestion will have no impact to the UE because eNB will just not schedule the UE. Then, asking the RRC-Connected mode UE with only non-GBR services which service he prefers is non sensible. 

On the other hand, due to the QoS characteristics, QoS degradation of GBR bearer matters much. Thus, before shutting-down a GBR bearer, eNB needs to know whether user prioritizes MBMS over GBR or not.
Observation 5:

For UE with non-GBR services only, asking prioritization information is unnecessary.
User is only needs to decide whether he prefers MBMS service or a GBR service.
Typical example of GBR service is voice call. How much a user prefers either voice call or MBMS service depends on:
· Who the other parties are of voice call.

During a MBMS service, a user may want make an important call. Or, a very important call may arrive in the middle of MBMS service. But, with Caller ID information, a user may decides not to answer the incoming call.
· How much interesting the current part of MBMS service is
Even though a movie is interesting in general, there are some time periods during which the movie is boring. Also, though a user is excited about the MBMS service before the start of MBMS service, the user may feel no more interest in the middle of the MBMS service. The other way around is also possible.

These two aspects are very important in deciding the relative priority between GBR service and MBMS service. And this information will change dynamically. 
Observation 6:

User preference is dynamically changing.
One simple way to get priority information from a user is to deliver priority information from UE to eNB when MBMS Interest Information is delivered. However, as discussed above, the information is not reliable because it changes too often. Rather, the only moment when accurate priority information is needed is when a MBMS cell is congested. Thus, when a cell is congested due to MBMS, eNB can inquire potentially-impacted UEs of whether users prefer MBMS or unicast service. 
Proposal:

eNB can send inquiry message to know user’s preference between MBMS and Unicast. When inquired by eNB, a UE sends MBMS priority information to eNB.
3.
Conclusion and Proposal

Following can be concluded from above discussion:
· Simultaneous use of MBMS service and unicast service will be common.
· When a cell without MBMS service is congested, it is probable that all the neighboring cells also are congested. When a cell with MBMS service is congested, it is probable that all the neighboring cells are not congested.
· Before the start of MBMS service, user may not conclude which service should be prioritized.
· Many background applications of smartphones may put UE into RRC-Connected mode without users’ awareness. In this case, users cannot decide priorities between MBMS and unicast running in background.
· For UE with non-GBR services only, asking prioritization information is unnecessary. User is only needs to decide whether he prefers MBMS service or a GBR service.
· User preference is dynamically changing.
Based on this conclusion, it is proposed to agree that:
eNB can send inquiry message to know user’s preference between MBMS and Unicast. When inquired by eNB, a UE sends MBMS priority information to eNB.
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