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Introduction 

The MBMS notification solution has been discussed in several RAN WG2 meetings but no conclusion has been found. Even though several solutions are presented and heavily discussed, it seams that we have to first state and agree on few principles, before we can start looking different solutions. In this contribution we try to list this principles, which the selected solution must satisfy. 

Discussion

Disturbance of UEs not joined to any MBMS service

In different proposals either usage of 12 unused bits in the PICH frame or usage of 288 bits of the PICH frame for MBMS notification purposes is proposed. The 288 bits of the PICH frame are currently used to indicate the presence of UE dedicated paging information on PCH. Therefore, if 288 bits of the PICH frame are used for the MBMS purposes, all Rel99/4/5 UEs and also rel6 UE not joined to any MBMS service would interpret this usage as positive UE paging indicator and start reading PCH even if there is no paging to be received. Therefore, the usage of 288 bits of the PICH frame for MBMS purposes introduces an increasing false alarm possibility towards all non-MBMS joined UE. 

Therefore it is proposed as a first MBMS notification principle that MBMS notification utilizes 12 available bits of the PICH frame.

DRX cycle 

There has been discussion what kind of DRX cycle the MBMS should utilize. It has been proposed that each MBMS service haves own DRX cycle, or one new DRX cycle is introduced for all MBMS services or UE would use Rel99 UE dedicated DRX cycle and the paging occasion. 

The paging occasion is determined in rel99/4/5 as:

Paging Occasion={(IMSI div K) mod (DRX cycle length div PBP)} * PBP + n * DRX cycle length + Frame Offset [1].

Where the DRX cycle length is defined in FDD as MAX(2k, PBP) and the k is between 3 and 9 in UTRAN DRX cycle and between 6 and 9 in CN DRX cycle. This allows that possible DRX cycle length can vary from 8 to 512 frames as the PBP is always one in FDD.

If MBMS service or MBMS specific DRX cycle is introduced the power consumption would generally be worse than if the UE dedicated DRX cycle is used, as UE must awake multiple or at least one time more as compared to UE dedicated DRX cycle solution.  Due to fact that in UE dedicated DRX cycle, each UE listens the paging occasion based on their IMSI value, the network must repeat the MBMS indicators on multiple frames. This allows that all UEs with different IMSI values and DRX cycle lengths can receive indicators in separate time instances. In fact the network does not have to care of individual DRX cycle lengths is just need to repeat the MBMS indication at least the time of the longest DRX cycle.

It is proposed that usage of UE dedicated DRX cycle in MBMS notification is agreed as second MBMS notification principle.

Service Filtering 

Almost all proposals propose to use PICH bits (12 unused or 288 currently used bits) to indicate the appearance of MBMS notification message on MCCH  (here we called this as MBMS notification message as such message is not clearly defined in TS25.346). However it is not clear whether the UE can decide after reading the PICH bits if the MBMS notification message is for service that UE has joined or for some other MBMS service, and subsequently whether it should read the MCCH. Naturally the coding of PICH bits cannot be exhaustive and false alarms may happen in all cases. 

If the UE power consumption is again one of the main concerns, it can be seen as very important that UE joined to any service does not have to read MCCH every time when notification message is transmitted, i.e. number of false alarms should be reduced. This, so called service filtering already in reading of PICH bits phase of MBMS notification could be introduced by simple hash function, which reduces the used TMGI to number of bits used for MBMS in PICH. It should be also commonly understood that after simple hash function there exists some probability that UE is falsely alarmed.

Thus it is proposed as third MBMS notification principle that service filtering is introduced before reception of MBMS notification message on MCCH. 

Offset between PICH indictors and message on MCCH 

In UE dedicated paging procedure the time relation between a PICH frame and its associated single S-CCPCH frame, i.e. the S-CCPCH frame that carries the paging information related to the paging indicators is specified in [2]. 

The time difference between PICH frame and the S-CCPCH frame is in Rel99/4/5 defined by PICH and the fixed value of it is 7680 chips, i.e. PICH frame is transmitted 3 slots prior to its corresponding S-CCPCH frame.

When UE dedicated DRX cycle is used the time relation between PICH frame, where UE received indication of the appearance of the MBMS notification message, and the SCCPCH frame where MBMS notification message will start will not be fixed as today’s paging solution. Therefore it would be beneficial to introduce timing information to indicate the constantly changing offset between PICH indicators and the MBMS Notification message on MCCH. This would allow to UE to perform other actions or shut down the receiver if the time difference between PICH and MCCH transmissions is long enough. 
Thus is proposed as a fourth MBMS notification principle that the time offset between PICH and MCCH transmission is indicated to UE. 

Proposals

So as summary proposed MBMS notification principles are:

1. MBMS notification utilizes 12 available bits of the PICH frame.

2. In MBMS notification utilizes UE dedicated DRX cycle 

3. Service filtering is introduced before reception of MBMS notification message on MCCH. 

4. The time offset between PICH and MCCH transmission is indicated to UE

Based on agreements following new chapter is inserted to TS25.346 

<<<<<<<<<<<<<<<<<<<First change >>>>>>>>>>>>>>>>>>>>>

5.1.X
MBMS Notification Principles

The MBMS notification utilizes the UE specific DRX cycle introduced in Rel99. 
After reading 288 of correct PICH frame, the UE reads also last 12 bits of the PICH frame dedicated for MBMS to determine the need to receive rest of the MBMS notification from MCCH.
The coding of MBMS dedicated bits on PICH allows UE to distinguish is the notification signalling on MCCH for the MBMS service which UE has activated or for some other service and the time offset between PICH and MCCH transmission. 

UTRAN shall repeat the information in PICH frames constantly at least longest DRX cycle used by the UEs in the cell, guaranteeing that each UE has read the PICH bits at least once. 

<<<<<<<<<<<<<<<<<<<End of First change >>>>>>>>>>>>>>>>>>>>>

<<<<<<<<<<<<<<<<<<<Second change >>>>>>>>>>>>>>>>>>>>>
6.3 Physical Channels

MBMS notification utilizes the 12 available bits of from PICH frame as presented in figure x, the exact coding is FFS.
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Figure X: PICH bits used in MBMS notification  
<<<<<<<<<<<<<<<<<<<End of second change >>>>>>>>>>>>>>>>>>>>>
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