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1. Introduction
From the UE DRX discussion [2] [3], “Modification period” and “Repetition period” are introduced and are included in TS25.346 [1] for the MICH and MCCH transmission mechanism. But, the timing relation between MCCH transmission and the associated MBMS data transmission has not been clear yet. If a UE shall keep receiving MTCH until it finds the beginning of the MBMS data, then it is not desirable from the UE power consumption point of view. 

In this contribution it is proposed to include information ‘activation time’ on MBMS data transmission timing in the MCCH context and associated CR to be agreed is attached.

2. Timing relation between MCCH and MTCH
2.1. Timing relations in TS25.346
Figure 1 shows the current agreement on the data transmission timing of MICH, MCCH and MTCH in case that MTCH is "forthcoming".
Initially MICH indicates the change of the MCCH information. From the beginning of the next modification period, MCCH informs the modified information for MTCH.
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Figure 1
Relationship between the MCCH modification timing and the MBMS data transmission start timing
2.2. MBMS data transmission timing
There are two alternatives about MBMS data transmission timing.
Alternative 1: Flexible timing
MBMS data is transmitted on MTCH after MCCH informs MBMS RB Info. Figure 2 shows this situation. In this case, UE doesn't know the exact timing that the MBMS data is transmitted in advance, so UE must keep receiving MTCH after getting the MBMS RB Info. From the power consumption point of view, it is not desirable for UE to monitor unnecessary data continuously.
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Figure 2
Flexible timing

Alternative 2: Fixed timing
MBMS data transmission is synchronised with the beginning of the Modification period. Figure 3 shows this situation. In this case UE knows when the MBMS data transmission starts exactly, so UE can receive MBMS data without any loss.
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Figure 3
Fixed timing

Comparing these two cases, alternative 2 seems to be preferable because it can reduce both the power consumption and the possibility of data loss.
However, “Fixed timing” still has similar problem when multiple MBMS service is performed. This is described in the next section.

2.3. Problems when multiplexing plural MBMS data into one S-CCPCH
We assume that the time multiplexing is used though it does not seem to be fully discussed how to map plural MBMS data onto one S-CCPCH [4]. But the same discussion may be applicable to other multiplexing methods.
Figure 4 shows two MBMS data (Service1, 2) are transmitted on each MTCH correspondingly which are modified from the same modification period.
If two MBMS data are mapped on one S-CCPCH and if they are time multiplexed, they will have different transmission timing in S-CCPCH. For example if a UE joins Service 2 only, the UE has to keep monitoring MTCH2 from the beginning of the Modification period until it finds the beginning point of Service 2. In this case, it is not desirable for UE to monitor unnecessary data continuously from the power consumption point of view as mentioned before.
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Figure 4
Illustration of two services are mapped to one S-CCPCH
3. Solution

Possible scheme to solve the problem on the unnecessary power consumption in UE is that MCCH shall carry the information ‘activation time’ of MBMS data transmission. If this is introduced, UE can know the receiving timing of the MBMS data and it can sleep between the MCCH reception and the beginning of the associated MBMS data.
Figure 5 illustrates the case that MBMS data transmission starts at the “Flexible timing”. Firstly UE recognizes the MICH notification. Then it knows the change of MCCH contexts and receives one of them during the next modification period.
As UE can get the activation time of MBMS data transmission with the above method, it can sleep until the activation time and it can save the unnecessary power consumption.
The similar power-saving effect is expected when multiple MBMS services are mapped onto one S-CCPCH. Figure 6 illustrates the case that the UE receives Service 2 only. Firstly it recognizes the MICH notification. Then it knows the change of MCCH contexts and receives one of them during the next modification period. And from MCCH content, UE can get the activation time of MBMS data transmission, which is the point of (*) of Figure 6 for example.

In this way, the UE can sleep until the activation time when MBMS data is transmitted and it can save the unnecessary power consumption.
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Figure 5
Proposed scheme (1)
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Figure 6
Proposed scheme (2)
4. Proposal

It is proposed to agree attached CR based on the above discussion.
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Figure 3: Illustration of MICH timing relative to Modification period

MCCH shall carry the information of the activation time of MBMS data transmission. UE can sleep between the MCCH reception and the beginning of the associated MBMS data as it can know the receiving timing of the MBMS data. The Figure 4 below illustrates this situation. 
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Figure 4: Illustration of MCCH and the beginning of MTCH data frame
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 MCCH contents include the activation time of both MTCH1 data transmission and MTCH2 data transmission.







(*)











MTCH2







MTCH1







Service (2)







UE can sleep







S-CCPCH







Service (1)







Modification period







Repetition period







Modification period







MCCH







MICH











_935227290.doc







_1143700927.doc


Repetition cycle







MTCH







MCCH







Modification cycle







UE can sleep.












_1143641585.doc
		


		DOCUMENTTYPE

		

		1 (1)



		

		

		

		



		TypeUnitOrDepartmentHere

		

		

		



		TypeYourNameHere

		TypeDateHere

		

		









MTCH2







MTCH1







S-CCPCH







Service (2)







Service (1)







Modification period







Repetition period







Modification period







MCCH







MICH











_935227290.doc







_1143639089.doc
		


		DOCUMENTTYPE

		

		1 (1)



		

		

		

		



		TypeUnitOrDepartmentHere

		

		

		



		TypeYourNameHere

		TypeDateHere

		

		









UE just monitors.



(Unnecessary receiving)







Receiving start







MBMS data transmission start







MTCH







MCCH







MICH







Modification period







Repetition period







Modification period











_935227290.doc







_1139214980.doc
		


		DOCUMENTTYPE

		

		1 (1)



		

		

		

		



		TypeUnitOrDepartmentHere

		

		

		



		TypeYourNameHere

		TypeDateHere

		

		









MCCH







MICH







Modification period







Repetition period







Modification period











_935227290.doc







