3GPP TSG-RAN Working Group 2 Meeting

R2-040020

Sophia Antipolis, France, 12th – 16th January 2004

Agenda item:
10.2.1
Source:
Siemens 
Title:
MBMS notification mechanism
Document for:
Discussion and Decision

1 Introduction

Currently, MBMS notification is based on the following working assumptions: “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. ... 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.” [1]

These assumptions seem suitable for the extreme cases, i.e. a low and a high number of MBMS services per cell whereas they seem to be sub-optimal for a medium number of MBMS services per cell, conditions that could be regarded as being the normal case.

In this document a flexible solution is presented, which is a combination of the current assumptions. This approach provides a high scalability and can provide an optimal solution for any load situation (low, medium, high) by taking into account the number of MBMS services in a cell.

2
Considerations on Paging Capacity


It has been considered in [2] that a cell may receive between a few tens and around six hundred MBMS session starts per hour whilst a UE may receive around 2800 PICH frames in an hour. There is no strong reason to believe that the number of session starts will not be at any point within this range.

Where an MBMS PICH is used, it could be judged desirable that the UE only reads the MBMS PICH (it could be required to read several PI) when an MBMS page occurs in order to save UE battery power. For 'normal' session start rates could be only a small fraction of the UEs 2800 paging occasions, for example ten per cent or less.

By using an MBMS indicator on the R’99 PICH to trigger the reading of the MBMS PICH the load on the UE could be significantly reduced.

3
MBMS notification mechanism

In general the 12 spare bits on R’99 PICH can be used to convey MBMS paging information within UE dedicated paging occasions. Additionally, a new MBMS PICH is introduced to provide additional paging indicators for MBMS services (MBMS PI).

For a medium number of MBMS services per cell that could be regarded as being the normal case, it is seen as beneficial if the R'99 PICH MBMS indicators and the new MBMS PICH are used in combination in order to save UE battery power. With this approach UEs are triggered to read the new MBMS PICH by MBMS specific signaling on the 12 spare bits on R’99 PICH (figure 1).

The MBMS signaling on the R’99 PICH could either be one general MBMS Indicator (indicating just read/ do not read the associated MBMS PICH) or it could be multiple MBMS Indicators, e.g. to encode MBMS service groups. The encoding of 12 spare bits on R’99 PICH is FFS.
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Figure 1. MBMS notification (medium load case)
This solution can easily be adapted for the extreme cases, i.e. for the low load case (Option A) and for the high load case (Option B) and therefore provides a high scalability: 

Option A:

For a low number of MBMS services per cell there may be no MBMS PICH used in the cell. When this is the case, UEs will read MBMS paging information directly from the 12 spare bits on the R’99 PICH (figure 2) using their normal DRx cycle.

If the MBMS Indicators indicate a page then the UEs receive MCCH for sufficient time to identify whether the paged service is one that it requires. How many MCCH TTI must be received is FFS. 
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Figure 2. MBMS notification (low load case)
Option B:

For a high number of MBMS services per cell it has been proposed that there will be an MBMS PICH used in the cell [1]. If there is no use of R'99 MBMS indicators then UEs will directly receive the new MBMS PICH using a DRx cycle (figure 3).
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Figure 3. MBMS notification (high load case)

The DTx option for transmitting the new MBMS PICH shown in Figure 1 is meant as an optimisation (e.g. to reduce average downlink power) but is not the focus of this document.

Whether there is an MBMS PICH used in the cell, the number of PI per frame and whether it has a DTx cycle or is continuous would be indicated on BCCH. Similarly whether there are R'99 MBMS Indicators, their number and use could also be indicated on BCCH. From this the UE can identify how it should receive and interpret R'99 PICH and the new MBMS PICH. 
3
Conclusion

In the document a flexible solution for MBMS notification is presented, which provides a high scalability and can provide an optimal solution for any MBMS load situation.
It is proposed to discuss the proposal presented above. If agreed it is proposed to capture the text proposal in section 5 in the next version of TS 25.346.
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5
Text Proposal

<…>

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 and/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 medium MBMS load (i.e. conditions that could be regarded as the normal case) the last 12 bits of the rel99 PICH frame are utilised in combination with a MBMS specific PICH.
In low MBMS load only the last 12 bits of the rel99 PICH frame are utilized and in high MBMS load only a MBMS specific PICH can be configured in the cell. 

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.
Figure x shows the overall MBMS notification mechanism.

· In medium MBMS load UEs are triggered to read the MBMS specific PICH by MBMS specific signaling (MBMS Indicators) on the 12 bits of the rel99 PICH.
· In low MBMS load UEs will read MBMS paging information directly from the 12 spare bits of the rel99 PICH frame using their normal DRx cycle.
· In high MBMS load UEs will directly receive the MBMS specific PICH using a DRx cycle.
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Figure x. MBMS notification
<…>
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