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1 INTRODUCTION

In the 3GPP RAN WG #41bis meeting the MBMS scheduling was hevily discussed. During these discussions it was agreed that the MBMS scheduling information shall support following points:

1. It indicates the beginning and the duration of a possible MBMS service transmission 

2. It allow the to cover different periods for different MBMS services;

3. Predetermined scheduling of scheduling information (“synchronous approach”)

However, the transmission method of the scheduling infornation was not yet decided as the possible methods were indenfied to be:

1. Cell and service specific signalling on MCCH, requires that MCCH is inluded in same S-CCPCH with MTCH so that UEs with minimum capabilities are supported. (Multiple MCCH might be needed in the cell)

2. Cell and service specific inband signalling on MAC level (new fields to MAC PDU) 

3. Service specific inband signalling on RLC level (introducing new field to RLC PDU)

In this contribution we discuss the possiblities and advantages when MBMS scheduling information is trasmitted in RLC level. 

2 DISCUSSION

When looking at the general requirements for the method to transmit MBMS scheduling information to the UEs the following requirements can be identified:

· Selected method should provide possibility to the UE to maximize the times when it can use DRX or perform some other task like inter frequency measurements, when DRX of specific service overlaps with those tasks 
· Selected method should have signalling which is robust and not causing extensive overhead

· Selected method should provide simple logical implementation for the UE to detect the possibility of DRX

· Selected method should support mobility in case of cell reselection, i.e. UE should have fast valid scheduling information after cell reselection between cells, when ptm transmission is utilized in both cells.

· Selected method should support selective combining so that fast selection/change of cell that are used in combining is possible.

On the another hand, when looking at the MBMS scheduling information from UE point of view in the network where selective combining is utilized, the only relevant situation is the case when UE has certainty that it can turn it’s receiver off and save battery, i.e. there is no possibility that any of the cells which UE could receive as a selective combined branch would transmit any RLC PDUs that UE has not received. These PDUs could be such that are already transmitted in selected cell of the UE and UE haven’t received them correctly or some new PDUs transmitted first time in the network.

From the network point of view the cell specific scheduling can be arranged in MAC level as already discussed in previous RAN2 meeting. However, to inform the UE about these cell specific scheduling decisions is of no use if this information does not allow UE to turn it’s receive off and save battery. 

In addition, the full utilization of selective combining sets some limits to the scheduling freedom between different cells. On the another hand if the network wants to have full independency in scheduling e.g. between different cell areas, and it is known that the selective combining is not needed between cells belonging to these different areas, the totally separate scheduling information could be obtained by introducing different RLC entities to these network areas. This could be anyhow needed if RLC/PDCP parameterisation differs between these cell areas.  

2.1 Including Scheduling information to RLC PDU

As there is a separate RLC protocol entity for each service for multiple cells supporting the selective combining One possible solution would be to include scheduling information in the RLC PDU to indicate when the next forthcoming break in the transmission of the particular service in going to take place. Naturally similar manner the information of forthcoming transmissions of PDUs of the particular service could be included. In case, that only MBMS transmission breaks are signalled in scheduling information, the UE missing the scheduling information would miss the potential time for DRX. On the other hand if MBMS transmissions are signalled, the UE missing the scheduling information would lose the complete transmission. However, this decision does not effect to possibility of using RLC PDUs to inform scheduling information. 

By including required information fields with specified frequency along with the normal data RLC PDUs, the periodic/synchronized scheduling method is possible to obtain. For example the synchronization can be obtained in case when having MBMS session requiring bit rate of 64 kbps using 320 bits RLC PDU size there is in average 16 RLC PDUs transmitted in every 80ms TTI, so having the scheduling information to be transmitted in every 640 ms, every 128 RLC PDU should contain the scheduling information. Naturally some repetition would be beneficial to increase the robustness of scheduling information. The figure 1 presents one possibility to include the information in multiple PDUs. When there is no data to transmit for the specific service the synchronized scheduling could be obtained by transmitting the scheduling information periodically e.g. in every 640ms.

So in summary four new fields are needed to be included in the RLC PDU:

1. DRX_begins: This is the remaining time before the start of the DRX period.  DRX_begins includes the sum of the time instance when all scheduled data from RLC is transmitted to the MAC (of the cell with earliest transmission) and  a MAC_Offset value that is calculated by the RNC as the maximum timing difference between the transmissions of the MBMS service in question within the cells controlled by CRNC (i.e. difference between earliest and latest cell). This value is presented for instance as the number remaining PDUs or the number of remaining TTIs.

2. DRX_start: This is a Boolean value that is set true in the last RLC PDU before the beginning of the DRX period

3. DRX_stops: This is the length of the DRX period that is measured as the number remaining PDUs or the number of remaining TTIs.(This field is not needed if it is decided that length of the DRX always equals to the scheduling repetition. On the other hand by including this field the UEs already having valid scheduling information can skip some transmissions of scheduling information only)

4. Transmission starts: This is indication that transmission continues after n TTIs. (This field could be avoided by defining that if UE does not receive any scheduling information indicating DRX it assumes that transmission continues, i.e. only breaks of transmission are indicated)

The use of these fields is presented in Figure 1 as an example, in the case, where the scheduling information indicates DRX periods.. At a predefined time before the start of the DRX period, RNC starts to include the DRX_begins and DRX_stops fields in the RLC PDUs. The value of the DRX_begins field is decreased as the remaining time before the DRX period is decreasing, by this way necessary repetition can be included and UE missing some specific RLC PDU would not miss the possibility to use scheduling information. 

In the last RLC PDU transmitted before the beginning of the DRX period, the value of the DRX_start field is set to true, by this field the UE is possible to start DRX immediately if it has received all RLC PDU based on RLC sequence numbering. If the UE has missed some RLC PDUs it can continue to reception from other branches used for selective combining. Naturally in earlier transmitted RLC PDUs, this field is either missing or the value of the field is false. 

After the end of the DRX period, the possible DRX_begins, DRX_start and DRX_stops fields are referring to the next forthcoming DRX period. 

The UE can stop the reception of the particular MBMS service when either DRX_start field PDU is received or the start time of the DRX period calculated from the previously received DRX_begins values is exceeded. The UE resumes the reception after the time indicated in DRX_stop is passed or the next scheduling information is to received (reflects to the case where DRX length is fixed to the scheduling frequency).
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Figure 1: RLC PDU sequence informing possibility to use DRX

2.2 Advantages of including scheduling info into RLC PDU

Compared to the use of separate signalling, the UE does not need to receive control information from all cells that are used in selective combining, or the signalling transmitted in the UEs selected cell does not have to include the DRX information of all neighbouring cells. In case that each cell would transmit only it’s on scheduling information, some extra delay is introduced before UE would have correct scheduling information, in every time when the UE changes the diversity branch used for selective combining. On the another hand, if UE only uses the scheduling information of the selected cell the selective combining gain is decreased as UE would turn its receive off in non-optimal time moments. 

Moreover, MBMS allows network configurations where UE does not necessarily have capability to receive MBMS service data and control data simultaneously (transmitted on separate physical channels) and therefore the reading periods of control data should be minimized during reception of MBMS service data.

Compared to the use of in-band signalling in MAC headers, this method is preferable. The reason is that since the selective combining gain is not available for MAC headers, and UE would need to close the reception of each cell (each MAC entity) from the cell specific information and in case that UE does not receive the information from one cell at all it will miss the DRX completely as it must keep the receiver constantly open.
3 CONCLUSION

Based on the above discussion, we propose that RAN2 agrees that

· Scheduling information from neighbouring cells is not obtained separately through  the MCCH of each cell. 

· Predetermined scheduling of scheduling information does not exclude the possibility of delivering the scheduling information in RLC PDUs.
It is further proposed that RAN2 should discuss whether it is better to inform MBMS transmissions or MBMS transmission gaps in the scheduling messages.

_1144842720.doc
		


		DOCUMENTTYPE

		

		1 (1)



		

		

		

		



		TypeUnitOrDepartmentHere

		

		

		



		TypeYourNameHere

		TypeDateHere

		

		









The new information fields may�be either present or absent in these RLC PDUs depending on selected scheduling period







DRX period of �M TTI







RLC PDU







M







DRX_stops=







M







DRX_stops=







M







DRX_stops=







M







DRX_stops=







RLC PDU







TRUE







DRX_start=







MAC_offset







DRX_begins=







RLC PDU







1+MAC_offset







DRX_begins=







RLC PDU







2+MAC_offset







DRX_begins=







RLC PDU







N+MAC_offset







DRX_begins=







RLC PDU











_935227290.doc







