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1 Introduction

At the last RAN2 meeting, using “Start or Stop” approach in DSI format was chosen to indicate the position of subframes for each MTCH respectively. Discussion on the details of DSI format is still ongoing in e-mail discussion e.g. whether to use “Start” or “Stop”, how to indicate unscheduled services, etc. In this paper, we elaborate the one alternative to construct the DSI format which is similar to the suggestions from the e-mail discussions [1] [2]. 
(Under consideration of majorities’ opinion, we wrote this paper based on “Stop” approach.)

2 Details of DSI formats
2.1 Receiving of unnecessary subframe
As only “Stop” parameter is used, UE should derive the start position of interested service. However, there exists the uncertainty of exact start position. As shown in the Figure 1, UE receiving Service 3 (light blue color) can’t know where the exact start point of Service 3 is. Because the only information UE receiving Service 3 has are its stop position and previous service’s stop position, two interpretations are possible. Therefore, UE always has to receive the subframe where the previous service ends regardless of whether the current service starts in that subframe or not.
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Figure 1: Two possible interpretations and UE behaviour
To avoid such an unnecessary receiving of extra subframe, we propose to use additional bit to indicate whether the current service starts at the beginning of a new subframe (not multiplexed with previous MTCH). Figure 2 is a one instance of DSI when 8 bits are used for each service. UE can derive the exact start position from stop and B field. When B field is ‘1’, this means that the beginning part of MTCH is not multiplexed with previous MTCH and UE doesn’t need to receive extra subframe. In figure 2, UE receiving service 3 doesn’t need to receive the subframe where the previous service ends (subframe #1) and starts to receive after that subframe (from subframe #2).
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Figure 2: DSI containing Stop with bit indicator
Proposal 1: DSI contains one additional bit indicator to avoid unnecessary receiving of extra subframe.
2.2 Indication of unscheduled service
In the figure 3, Service 3 is not scheduled. By using stop point and bit indicator, UE can know whether the service is scheduled or not. For example (ex 1 in figure 3), if two services have same stop value and bit indicator for current service is “1” then this means current service is not scheduled e.g. service 3 in this figure. As service 2 stops at “0000010”, service 3 is expected to start at “0000010”. However, because the bit indicator of service 3 is “1” and stop point is “0000010”, service 3 will overlap the service 2’s subframe and this can’t be the normal case. So we suggest using this abnormal case as indicator of unscheduled service. (In other words, if there exists same stop value and the latter service has B = 1 then this indicates that the latter one is unscheduled.) 
Example 2 is easier way to indicate the unscheduled service. As DSI always occupies the first subframe of allocation period, it is unable for other services to have “00000001” (if certain service has stop value = 0000000 and B=1, it means that the service is scheduled at the first subframe without DSI which is not the normal case). Thus, “00000001” can be used to indicate the unscheduled service.
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Figure 3: DSI indicating unscheduled service
Proposal 2: Unscheduled services can be indicated by the special stop value e.g. combination of Stop and bit indicator.
2.3 Indication of session stop

The service will not be transmitted any more when session stops. To prevent UE from receiving DSI until the next MCCH modification period, it is helpful to provide the session stop message in DSI (if UE doesn’t have interest in receiving other services). If allocation period for certain MCH is 40 msec and MCCH modification period is 1280 msec (if we assume MCCH repetition period 320 msec, and MP = RP * 4), then UE has to wake-up 31 times meaninglessly in worst case.
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Figure 4: Worst case scenario when session stops
Therefore, we propose to indicate session stop in DSI. Session stop events can be indicated by special stop + bit indicator value e.g. “11111111”. As shown figure 5, once UE receives the DSI, UE doesn’t have to wake-up and receive DSI until the next modification period (in case only when UE doesn’t want to receive other services).
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Figure 5: DSI indicating session stop
Proposal 3: Session stop event can be indicated by DSI e.g. using special Stop + bit indicator value.
3 Conclusion
In this contribution, we suggest optimized method to construct the DSI format. The benefits of having bit indicator are simplicity and applicability. With one additional bit indicator, DSI can indicate not only the initiation of service in the beginning of new subframe, but also unscheduled services and session stop events.
Therefore, we propose
Proposal 1: DSI contains one additional bit indicator to avoid unnecessary receiving of extra subframe.

Proposal 2: Unscheduled services can be indicated by the special stop value e.g. combination of Stop and bit indicator.
Proposal 3: Session stop event can be indicated by DSI e.g. using special Stop + bit indicator value.
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