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1 Introduction

Several proposals for MBMS paging/notification have been presented during the last RAN2 meetings and during subsequent discussions it was identified that all proposals had benefits and disadvantages.

One group of proposals makes use of the existing R99 PICH paging indicators to indicate that UEs requiring MBMS services should receive the MCCH. MBMS paging indicators are overlaid onto R99 paging indicators. This has the advantage that minimal changes to UE functionality are required but it has an impact on some R99 to R5 UEs, which will be falsely alerted to receive PCH and it requires MBMS UEs to use more than one PICH DRx cycle.

A second group of proposals makes use of currently unused PICH bits to indicate that UEs requiring MBMS services should receive MCCH. This has the advantage that it avoids backward compatibility problems and requires that the UE need only receive PICH using its existing DRx cycle. However, it does require additional UE functionality and concerns were expressed that it may be unwise to assign to MBMS all of the currently unused PICH bits and that 12 bits may not provide sufficient MBMS paging indicators to avoid UEs frequently reading MCCH unnecessarily.

In this document two proposals are presented aiming at removing most of the disadvantages. One is based on the existing Siemens/Samsung proposal, the second is new and can be adapted to work in conjunction with Siemens/Samsung proposal or independent of it. Both of these solutions are intended to reduce the drawbacks and maximising the efficiency (avoiding unnecessary MCCH reading) of MBMS notification/paging.

2
Proposal A

It is proposed to use the 12 spare PICH bits to convey MBMS paging information upon UE dedicated paging occasions. This solution is backward compatible, as UEs of earlier releases don’t read the spare bits.

The coding of the 12 spare PICH bits can be performed in one of the following ways:

a) Up to 12 PIs representing particular MBMS services, calculated by MBMS service id [1], 

b) 12 spare PICH bits encode a defined number of signaling bits, e.g. [2].
Upon session start, the content of the MBMS PICH bits is set in every PICH frame equally. The duration how long the MBMS PICH bits are set is ffs.

UE receive the PICH only during their existing PICH DRx cycle. Their R99 PI indicates when they should receive PCH. The MBMS PIs contained in the 12 currently unused PICH bits in the frame indicates when they should receive the MCCH. 

The functional flow is depicted in figure 1.
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Figure 1. Procedure for Proposal A

The advantages of this proposal are:

· There are no consequences for early release, non MBMS, UEs.

· UEs only have to receive PICH during their normal DRx cycle.

· Dependent upon the number of MBMS PI that can be supported within the 12 currently spare bits, the frequency with which a UE receives MCCH unnecessarily will be reduced relative to a simple paging indication.

The disadvantages are:

· Additional complexity is required within the UE.

· All of the 12 currently unused bits are likely to be required.

· The transmission power required for the 12 PICH bits can be expected to increase in proportion to the number of MBMS paging indicators that they contain.

3
Proposal B

A new MBMS PICH is introduced that conveys paging indicators representing particular MBMS services. MBMS paging indicator frames are transmitted periodically using a DTx cycle. 

With different paging cycles on the MBMS PICH for different MBMS services (or service classes) there could be effectively more paging indicators as different DTx cycles would be used for different service groups. More paging indicators could also be made available by using odd and even frame numbers as different PIs i.e. effectively transmit in two consecutive frames.

For the reception of the new MBMS PICH there are two possibilities:

a) UE could be triggered to receive the MBMS PICH by MBMS specific signaling on the existing R99 PICH (figure 2). The signaling on the R99 PICH can be realized by an MBMS flag represented by only a fraction of the 12 spare PICH bits.

Note:
The MBMS signaling on the existing PICH could either be a one ‘bit’ indicator (indicating just read/ do not read) or could be more than one ‘bit’ and used to indicate either an MBMS page sequence number or an MBMS service class.

b) UEs could directly listen to the DTx cycle on the MBMS PICH (figure 3).

These two methods are complementary. UEs that are not capable of reading the new indicator on the R99 PICH could simply receive the MBMS PICH using a DRx cycle, whilst UEs that are capable will read the MBMS PICH only when triggered from the R99 PICH. 

The two methods of using the MBMS PICH are illustrated in Figures 2 and 3.
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Figure 2. Procedure for Proposal B. R99 Triggered
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Figure 3. Procedure for Proposal B. Direct Reading of MBMS PICH
The advantages of this proposal are: 

· There will be no disruption to R99 UEs resulting from the mapping of MBMS PI onto the existing PICH. Since the MBMS PICH could be able to give better granularity in TMGI filtering there may be less unnecessary reading of MCCH than in the Nortel/Ericsson case.

· If the UE is not cued to receive MBMS PICH from the R99 PICH or is unable to receive the additional MBMS indicator, it may listen to the MBMS PICH using a service specific DRx cycle that will not interfere with its dedicated PICH DRx cycle. This is no more costly to the UE than the Ericsson/ Nortel proposal for receiving extra frames on the existing PICH.

· If we have MBMS indicators on the existing PICH then the UE will only receive the MBMS PICH when there is something to receive. This will decrease UE power consumption. If more than one indicator is used then the extra indicators could be used to reduce unnecessary reading of MBMS PICH due to wrong service class or repeated page. There is a cost to the UE of having to be able to read the extra indicators. There is also no R99 impact with this option.

· Both options for receiving MBMS PICH could operate at the same time in a single cell, with UEs that cannot read the extra MBMS indicators on the R99 PICH having to read MBMS PICH using DRx cycle.

· The frequency with which a UE reads the MBMS PICH unnecessarily will depend upon the number of paging indicators carried in a PICH frame. This, in turn, will depend upon the power level at which the MBMS PICH is transmitted but less power may be required than is required to transmit the same number of indicators within the 12 unused bits on the R99 PICH.

The disadvantages are:

· The additional MBMS PICH occupies a SF256 code. It also consumes some downlink power budget (but  not very much on average because of the use of DTx (approx 3-5 %). There is also some small additional Node B/ Iub complexity.

· Some additional complexity is required within the UE if the UE is to be cued to receive the MBMS PICH from the R99 PICH, however this is effectively an optional capability.

In summary, for the expense of some small extra Node B complexity and some minor loss of downlink power, the proposal could avoid R99 compatibility problems (Ericsson/ Nortel) and probably save UE battery cost (Siemens/Samsung). It also has the capability to allow UE to exploit it with or without the capability to receive currently unused PICH bits.

4
Conclusion

It is proposed to discuss the proposals presented above. If agreed it is proposed to capture the favoured proposal in the TS 25.346.
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