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1
Introduction

In [1] it has been stated that the NI on the MICH shall be set in every modification period prior to the modification period on which new information is sent on the MCCH.  In the case where counting is performed however this unnecessary reading of the MCCH for UEs which are not registered for the service being counted/notified for but which are sharing the same NI.  This can lead to additional power usage by UEs registered for a service whose ID hashes to the same NI as the service being notified.

2
Discussion

2.1 Current behaviour
The sequence of events for counting is as follows.

1. RNC receives an indication from the CN that a new MBMS service is about to start.  

2. The RNC checks the list of RRC connected UEs registered for this service against the list provided from the SGSN in the UE Linking procedure

3. If counting of idle mode UEs is required, the RNC prepares the notification messages for distribution on the MCCH and sets the MICH NI bits

4. All UEs registered for a service whose service ID hashes to the NI set on the MICH UE prepare to read the MCCH at the next notification period.

5. UEs who were not registered for the service being notified cease to read the MCCH as soon as they determine this is not a service they are registered for.

6. Counting is performed during the next modification period for all UEs registered for the service and if the number of registered UEs in the cell crosses the threshold then the UTRAN prepares the bearer assignment message and sets the NI on the MICH.  

7. UEs receive the bearer assignment message and act upon the information in that message

Steps 6 and 7 cause the problem in that UEs which received the initial NIs on the MICH (step 4.) but were not interested in the service being notified and counted for in step 6 are triggered to read the MCCH again since the hashing function will reduce the same TMGIs to the same NI groups.

2.2 Solution

In order to prevent UEs not interested in the service being notified from reading the MCCH unnecessarily a second time, it is proposed that the indication that counting is complete and a bearer, either ptm or ptp, will be assigned in the next modification period be sent in the MBMS ACCESS INFORMATION on the MCCH.  

As the ratio of the available services in a network to number of NI on the MICH increases the problem described gets larger, since more services will be hashed to a single NI.

Since UEs registered for the service being notified are  already reading the MBMS ACCESS INFORMATION during the counting periods, and since it is possible to modify this info during the modification period, then  the indication can be put into the MBMS ACCESS INFORMATION by means of an optional field..  

3
Conclusions

It is proposed that during the counting phase of the notification procedure, an indication of the completion of the counting procedure, and an upcoming bearer assignment be sent on the MCCH in the MBMS ACCESS INFORMATION rather than the MICH to avoid some UEs not registered for the service reading the MCCH more often than is necessary. 

4
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5.2.3 MCCH Information Scheduling

The MCCH information will be transmitted based on a fixed schedule. This schedule will identify the TTI containing the beginning of the MCCH information. The transmission of this information may take a variable number of TTIs and the UE will keep receiving the S-CCPCH until:

· It receives all of the MCCH information, or

· It receives a TTI that does not include any MCCH data, or
· The information contents indicate that further reception is not required (e.g. no modification to the desired service information).
Based on this behaviour, the UTRAN may repeat the MCCH information following a scheduled transmission in order to improve reliability. The MCCH schedule will be common for all services.
The entire MCCH information will be transmitted periodically based on a "repetition period". The "modification period" will be defined as an integer multiple of the repetition period. The MBMS ACCESS INFORMATION may be transmitted periodically based on an "access info period". This period will be an integer divider of the "repetition period".
MCCH information is split into critical and non-critical information. The critical information is made up of the MBMS NEIGHBOURING CELL INFORMATION, MBMS SERVICE INFORMATION and MBMS RADIO BEARER INFORMATION. The non-critical information corresponds to the MBMS ACCESS INFORMATION. Changes to critical information will only be applied at the first MCCH transmission of a modification period. Changes to non-critical information could take place at any time.

The Figure 2 below illustrates the schedule with which the MBMS SERVICE INFORMATION and RADIO BEARER INFORMATION would be transmitted. Different colours indicate potentially different MCCH content.
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Figure 2: MCCH Information Schedule

5.2.4
MBMS Notification

NOTE:
This section describes only the case that the MBMS notification indicators are sent on MICH. 
An MBMS notification may also be sent on the S-CCPCH carrying the MTCH or even on the S-CCPCH carrying the MCCH.  Thus UTRAN may use in-band notification instead of the MICH to notify users receiving MTCH. [FFS based on decision on SNI].
The MBMS notification mechanism is used to inform UEs of an upcoming change in critical MCCH information. Notifications are based on service groups. The mapping between service IDs and service groups will be based on a hashing mechanism. The exact details of this mechanism will be defined in the Stage 3 specifications.

The MBMS notification indicators will be sent on an MBMS specific PICH, called the MICH.  A single MICH frame will be able to carry indications for every service-group. 

Critical MCCH information can only be changed at the beginning of a modification period as described in Section 5.2.3. The MBMS notification indicator corresponding to the service group of every affected service shall be set continuously during the entire modification period preceding the first change in MCCH information related to a given service.  Subsequent changes in the MCCH information will be signalled in the access information on the MCCH. 

UEs are free to read the MBMS notification at any time; however the modification interval shall be long enough so that UEs are able to reliably detect it even if they only receive the MICH during their regular Release 99 paging occasions. The need to limit particularly long DRX cycles (e.g. 5 sec) due to MBMS reception is defined in Stage 3.

Upon detecting the MBMS notification indication for a service group, UEs interested in a service corresponding to this group shall start reading the MCCH at the beginning of the next modification period.

The Figure 3 below illustrates the timing relation between the setting of the MICH and the first MCCH ciritical information change. The green colour for the MICH indicates when the NI is set for the service. For the MCCH, different colours indicate MCCH content related to the notification of different services.
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Figure 3: Illustration of MICH timing relative to Modification period

5.2.5
MBMS Counting

MBMS Counting is used to determine the optimum transmission mechanism for a given service.

1. The need for counting is indicated in the notification, and achieved by requesting UEs, belonging to the same MBMS service group, to establish an RRC connection. 

2. The exact number of UEs that need to be brought to RRC connected mode is an RRM issue.

3. Since it is desirable in a specific cell, to avoid bringing a large number of UEs for counting purposes to RRC connected mode at the same time (RACH load, etc), RRM may control the load due to the RRC connection establishment requests, by setting an access "probability factor".

4. Following counting, the number of subscribers that need to be maintained in RRC connected mode or for which the RNC releases their connection, is also an RRM issue. 

5. For a given MBMS service, the counting indication in the notification may be switched on and off, on per-cell basis. 
6. The RNC may use notification to indicate counting during an ongoing MBMS session (term used is re-counting). 

7. The RNC receives via Iu from CN information (MBMS service ID) about UEs who are in RRC Connected mode, and have joined the MBMS service. This information may be used for counting purposes.
The MBMS counting function includes a mechanism by which the UTRAN can prompt users interested in a given service to become RRC connected. This procedure is only applicable for UEs in idle mode and relies on the MBMS ACCESS INFORMATION transmitted on the MCCH. The probability factor indicates the probability with which UEs need to attempt an RRC connection procedure.

In order to trigger counting for a given service, the UTRAN may use the regular MBMS notification mechanism outlined in section 5.2.4 to force UEs interested in the service to read the MCCH information. 

Once a UE detects that the counting procedure is on-going for the specific service it wants to receive, it will attempt to set up an RRC connection based on the probability factor included in the MCCH. [The details of this mechanism will be defined in the Stage 3 specifications]. 

Also, the UE will keep receiving the MBMS ACCESS INFORMATION at every access info period until UE becomes RRC connected or counting is no longer required. Whenever it receives new MBMS ACCESS INFORMATION the UE will update its probability factor with the new value.  The UE may also receive an indication in the MBMS ACCESS INFORMATION that a bearer assignment will be performed for a given MBMS service in the next modification period.
The Figure 4 below illustrates this mechanism. The green colour for the MICH indicates when the NI is set for the service. The green colour for the MBMS ACCESS INFORMATION indicates that the counting procedure is on-going and that UEs need to establish an RRC connection based on the included probability factor (PF). For the critical MCCH info, different colours indicate potentially different content.
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Figure 4: Illustration of Access Info period during MBMS counting

For every UE brought to RRC connected state for the purpose of counting, UTRAN will initiate the PMM Connection establishment procedure and will obtain from CN the set of MBMS services these users have joined.

Counting for on-going services (re-counting) will rely on the same scheduling of the MCCH information. The only difference is that UTRAN may use in-band notification instead of the MICH to notify users [FFS based on decision on SNI].
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