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1 Introduction

It was commented at the last meeting that all UEs would read the MICH and PICH in parallel when both were present.  This paper seeks to clarify this statement in the context of UE implementation and also to identify some considered benefits of mechanisms using serial reception of the PICH and MICH. 

In WG2#40 two papers, [2], [3], were presented that proposed that the transmission of the R99 PICH MBMS PI in a cell that contains a MICH and its use by UEs to optimize decoding of MBMS PI should be enabled by the standard. 

Because it is felt that there are advantages in the proposed approach and because it introduces negligible additional complexity for the UE or for UTRAN this concept is represented for consideration in the joint WG1/WG2 discussion.

2
Discussion

2.1 
Serial and Parallel Receiving of PICH and MICH

There has been a working assumption in WG2 that UEs will receive the R99 PICH and the MICH effectively at the same time through the recording and post processing of a 10ms frame and to recover the UEs R99 PI transmitted on PICH and the one or more MBMS PI that it should receive from the MICH. This requires that the receiver is open for a period of time that includes all of the MBMS PI that the UE requires and the R99 PI. This could be a significant number of PI, dependent upon the number of MBMS services that have been activated. 

There is also an alternative, possibly simpler, approach to decoding both PICH and MICH and that is to receive PICH PI and MICH PI serially. The existing R99 techniques can then be employed. The receiver can be optimally opened for the time required to receive each PI as is the case with R99 PICH PI.
Provided that PICH and MICH are time aligned it can be an implementation issue which technique a receiver uses, both can be supported. This is illustrated in Figure 1.
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Figure 1. Alternative Receiver Methods for PICH and MICH
2.2 Optimisation of Serial Receiving of PICH and MICH

Where serial decoding of PICH then MICH is employed it will be possible, in certain circumstances, to reduce receiver load by not receiving MICH if there is an indicator on PICH that identifies whether there are any MICH PI set. If a UE has to receive multiple MICH PI then the load can be reduced, dependent upon the fraction of frames in which MICH PI are set i.e. an MBMS page occurs. Such an indicator already exists in the paging MBMS mechanisms that have already been agreed.

Two methods of indicating MBMS paging have been captured in [1]. These are:

1. No MICH is transmitted in the cell. In this case some or all of the 12 spare bits on the R99 PICH are used as MBMS PI. The UEs receive the MBMS PI(s) and if set the UE is triggered to read MCCH. The coding of the MBMS PI is ffs.

2. A MICH is transmitted in the cell. In this case the PI on the MICH indicate paging for groups of services. The UEs receive the PI associated with their activated services and, if one or more is set they are triggered to receive the MCCH.

It is proposed that when a MICH is transmitted in a cell, if the R99 PICH MBMS PI is set whenever one or more of the MBMS PI is set, then the UE can use the R99 PICH MBMS PI to identify whether it should receive the MICH. This is the basis of this paper. The following are noted:

a. There is no extra complexity required in the UE or UTRAN. A UE is already required by 1. to be able to receive and test the R99 PICH MBMS PI. Similarly, the UTRAN must be able to transmit it.

b. A UE can choose whether or not to use the R99 MBMS PI when MICH is present in the cell. In this case it receives PICH PI and MICH PI every paging cycle.

c. An operator can choose not to use the R99 MBMS PI, in this case the UE receives PICH PI and MICH PI every paging cycle.

d. There can be savings in UE battery load when the UE has several services activated and the MBMS PICH has PIs set in only a fraction of paging cycles.

The procedure is illustrated in Figure 2.

· The UE receives the R99 MBMS PI(s) after it has received its R99 PI.

· If the R99 MBMS PI is set then it receives the MICH PI that are of interest in a subsequent frame. Where there is more than one R99 MBMS PI then each PI can be associated with a group of MICH PIs.

· If the R99 MBMS PI is not set then the UE does not receive the MICH.
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Figure 2. Receiving of MICH Initiated by R99 PICH MBMS PI
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The gain can also be shown in terms of the number of readings of the MBMS PI that will occur.  If the MICH is read each paging cycle, then clearly each PI on the MICH needs to be checked each paging cycle, and the number of PI read will be equal to the number of services registered for. 

However, if the R99 PICH spare bits are set to indicate whether or not there is anything being sent on the MICH, then we can reduce the number of times the MICH is read to the proportion of MBMS notifications ongoing in the cell.  It is expected that MBMS notifications are ongoing for only a small proportion of the time that a UE is registered for that service, and so it is expected that values between 1% and 5% will be seen, which reduces the average number of PI’s read as shown in the figure above.

The result shown above are based on only a single indicator in the R99 12 spare bits.  Further benefits are expected if we introduce groups into the R99 PICH since it will be possible to group like services together (e.g. all video services can be placed in one group and all voice services in another group).  This will again reduce the number of times a UE will have to read the MICH as long as the groups are defined in an efficient manner.  Grouping can be seen in the figure below.
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3
Conclusions

It is proposed to not limit the reception of the MBMS and R99 PICH to reception in parallel since certain implementation options may be possible that provide better energy efficiency.

It has also been proposed that in certain circumstances transmitting the R99 PICH MBMS PI when a MICH is used in a cell could be used by UEs to optimize the receiver load cost of receiving PICH and MICH. Because no additional complexity is required in the UE and UTRAN it is therefore requested that the possibility of the UTRAN setting the R99 PICH MBMS PI even when a MICH is transmitted in the cell and the possibility of a UE using it to regulate whether it receives MICH should be captured in [1]. Text for this is proposed in the Annex. for this.

Finally, a mechanism has been proposed to reduce the number of occasions that the UE will have to read the MICH if the R99 PICH is used as an indicator for one or more groups of MI on the MICH.
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Annex
5.1.5
MBMS Notification

MBMS notification is based on the UE dedicated Rel99 paging occasion. The UE receives the MBMS notification indicators in the last 12 bits of the rel99 PICH frame or in one frame in the MBMS specific PICH. Based on the MBMS notification indicators the UE determines whether it shall receive the rest of the MBMS notification in MCCH or not.

In low MBMS load the last 12 bits of the rel99 PICH frame are utilized and in high MBMS load a MBMS specific PICH can be configured in the cell. The UTRAN shall support at least one of the two schemes.

When an MBMS specific PICH is configured indicators in the last 12 bits of the rel99 PICH may be used to indicate that the MBMS specific PICH has paging indicators set.
UTRAN should repeat the MBMS notification indicators in PICH frames constantly (either the 12 bits or the frame in MBMS specific PICH) at least for the longest DRX cycle used by the MBMS joined UEs in the cell, thus guaranteeing that each MBMS joined UE has received the MBMS notification indicators from PICH at least once.
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