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1 Introduction

This discussion paper provides the motivation and rationale to enable the TMGI prioritization framework proposed in the accompanying CR in Tdoc S4-170760.
2 Motivation and Rationale
The current 3GPP system does not define how an UE, can prioritize reception of different eMBMS services, which in principle can be prioritized based on user demand, or simply based on the critical nature of the service. Moreover, the service provider or operator may wish to configure the reception priority of different MBMS services, e.g., based on the critical nature of the service, and the UE may use this information to prioritize the reception of certain MBMS services. 
Performance analysis of eMBMS services received by UE (eMBMS lab and field testing results) shows that due to other Unicast operations or measurements (e.g. inter-frequency or inter-RAT measurements), UE would lose some eMBMS packets. Since, there is no priority defined for eMBMS services, typically the priority is given to other unicast or measurement services. Some examples of these other unicast or measurement operations that would collide with eMBMS services include:
·   Performing inter-frequency measurements and inter-RAT measurements during the eMBMS operations in single radio UE.

·   A single radio multi-SIM UE, performing other idle mode operations (e.g. Paging, System-Information Read, measurements etc.) on SIM2 while eMBMS operations ongoing on SIM1.

·   Frequent activation or deactivation of SCCs (Secondary Component Carriers) for unicast reception during carrier aggregation, leading to reconfiguration of radio. Depending on the RF and Base-Band solutions deployed, the interruptions could be significant to disrupt critical/emergency eMBMS services.
A strong and frequently seen example would be that when a user subscribes to eMBMS services, it needs to receive emergency alerts during mobility situation via an eMBMS bearer. In this case, due to co-existence with other unicast services or measurement operations, eMBMS service for emergency alerts may be interrupted and user may not receive time critical information. This causes degradation in user experience and is therefore also a critical one. 
The use cases of the scenarios where different priority levels are useful for an eMBMS service user are as follows:

·   User is watching a live football match and wants ‘minimum’ or ‘no’ interruption of live feed. 

·   FW or OS update ongoing in a UE through eMBMS service and hence that eMBMS service should not be interrupted.

·   Emergency alerts are to be received by UE with no interruptions to those alerts.

·   In case of single radio Multi-SIM case, user to receive high priority eMBMS services while some of the unicast operations on another SIM can be avoided.

We aim to mitigate such scenarios by introducing a mechanism to dynamically prioritize critical and instantaneous high demand eMBMS services during co-existence with other unicast services and measurement scheduling, by weighing the instantaneous priority of the eMBMS service during a LTE sub frame or over several LTE sub frames.

There is no foreseen negative impact of activation of such prioritization for eMBMS services as above, to the end QoS of unicast services or to UE performance.
FEC (Forward Error Correction) mechanism is defined in the eMBMS where eMBMS packets lost during an eMBMS session may be recovered to a certain extent. However, this capability is limited and based on network configuration. Therefore, relying entirely on FEC capability will not ensure that critical and high user demand eMBMS services will get their due QoS during co-existence with unicast services and/or measurement scheduling. 

3 Proposed Solution

We propose to enable the TMGI prioritization framework in TS 26.346 through the definition of the tmgi-priority information element. This information element indicates the priority level associated with the associated TMGI, toward prioritizing the reception of different MBMS services. Using this element, the service provider or operator may wish to configure the reception priority of different MBMS services, e.g., based on the critical nature of the service, and the UE may use this information to prioritize the reception of certain MBMS services. 

The value ‘0’ corresponds to the highest priority, and higher integer values imply lower priority. The inclusion of the tmgi-priority information element is optional, and UE should assume default priority if this information element is not present. Based on the different priority levels, UE can decide which packets to lose in case of collisions between eMBMS packet reception and other non eMBMS operations. 

It should be noted that the USD/SDP-level TMGI priority information designates the recommended reception priority of the different MBMS services from the perspective of the service provider or operator. A UE may override these and use its own prioritization when receiving the MBMS services, which is a UE implementation decision.
This way, by prioritizing certain high/higher priority eMBMS service reception over other unicast services (e.g. QCI levels 4/5/6/7/8/9) and over measurement scheduling (example: Inter – RAT measurements or Inter Frequency measurements), especially during collision of such activities in these scenarios, we can bring down the packet loss on high priority eMBMS services. Therefore, we ensure that QoS of an emergency or high priority eMBMS service is guaranteed.

Fig. 1 shows an example call flow of the system where priority for each TMGI is introduced.
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Fig. 1: Call flow of the solution which uses priority for each TMGI

The description of different steps from Fig.1 is as follows:

Step #1: A new information element ‘tmgi-priority’ is introduced in the SDP parameters (3GPP 26.346), corresponding to each TMGI (TMGI = eMBMS Service). This parameter is optional as network may assume default priority to be set for particular or all TMGI(s). The proposed value of Priority field is described in Fig.2 below.
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Fig. 2: Definition of field ‘priority’

Fig. 2 shows the definition of field ‘priority’. The priority is associated with each TMGI. Lowest value of ‘priority’ is defined as the highest priority and highest value of ‘priority’ is defined as lowest priority. The typical default value is between highest and lowest values of this field. However, depends on the UE or device configuration this value may be set to highest or lowest as well. For example, a device used always for emergency purposes, may have set the default value of ‘priority’ to highest priority (priority=0). 

Step #2: MBMS client (MW/AP) may have received the ‘priority’ associated with particular TMGI in the SDP message. MW/AP may use the ‘priority’ value set by BM-SC or over-ride that value based on user preference or UE configuration. If no priority defined by BM-SC, MW/AP may defined its own priority. For example, there is TMGI associated with live football match, for which priority is set to ‘default’ by BM-SC. User may modify that priority to ‘highest’ since user would not like to lose any part of live football match. 

Step #3: MBMS client (MW/AP) may indicate ‘priority’ associated to TMGI to modem in order for modem to receive that TMGI. 

Step #4: Upon reception of ‘priority’ along with TMGI, modem activates the TMGI prioritization logic.  A sample algorithm at high level is described in Fig. 3 below.
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Fig. 3: Algorithm for modem to perform different priority for each TMGI

Once collision is detected in a certain subframe, modem determines which subframe has higher priority and which subframe could be ignored (points #4 and #6 for example). The algorithm may contain more complexity in determining which sub-frames to ignored. For example, if many eMBMS sub-frames are colliding with measurement gap configuration for several measurement cycles, and if eMBMS service is highest priority, UE may prioritize eMBMS reception over the measurement gap configuration during that cycle altogether. The algorithm in this scenario would need to consider the period of starvation of measurements and the colliding eMBMS (MTCH) service for its scheduling, so that mobility performance of UE is also not degraded.

As simple example of collision scenario is depicted below in Fig. 4 below.
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Fig. 4: Scenario of handling TMGI priority during collision

Step #5: The network transmits eMBMS packets in typical broadcast manner. Modem performs the priority algorithms to receive eMBMS packets and forwards those packets to MW/AP (MBMS client) in order to process further. 
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