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1 Introduction

The current MBMS counting procedure was developed without consideration of selective combining/maximum ratio combining and UEs are counted in one cell only. For selective combining/maximum ratio combining UEs need to be counted in several cells so that they can successfully receive the MBMS service at a cell edge.

Application of the current MBMS counting procedure may result in p-t-m transmission resource not being provided in some cells in a group. Consequently UEs may fail to obtain a MBMS service satisfactorily and/or radio resources may be wasted, since UEs may not be able to exploit selective/maximum ratio combining in certain cells or in certain locations due to p-t-m transmission resource not being provided in neighbour cells. For example, in Fig. 1, p-t-m transmission resource is only provided in cells A, D and E using the current MBMS counting procedure since groups of UEs, x, y and z are only present in cells A, D and E. Groups x and z are near a cell edge. Consequently p-t-m resource may be provided with insufficient power for UEs of groups x and z to satisfactorily receive the MBMS service or else p-t-m power levels are such that overall more radio resource capacity is wasted than if p-t-m were provided in cells A, B, C, D, E, F, G, H and I.
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If no counting is used and instead p-t-m transmission is provided in every cell in the group of cells then radio resources may be wasted if a cell’s transmission resource is not combined by any UE located within the cell group. For example, in Fig. 1, p-t-m transmission would be provided in all cells, A – I.  However p-t-m resource only needs to be provided in cells A, B, C, E, and D,

In this document modifications to the MBMS counting process are considered for simulcast which take account of the varying number and distribution of UEs throughout a cell group The modifications considered enable the RNC to identify the cells in which transmission resource should be provided and the type of resource (p-t-m or p-t-p) that is to be provided in a cell whilst meeting QoS and availability requirements associated with the MBMS service.

2 Modification Counting Process

In order to determine what transmission resources are to be provided, the cells to be used in selective/maximum ratio combining need to be identified in some way. There appear to be 2 main options

1) UE reports identities of cells it proposes to use for selective/maximum ratio combining (including identities of cells where MTCH is already provided for the MBMS service and identities of cells which the UE desires to use but no MTCH is currently provided for the MBMS service). 

2) UE reports “signal strengths” of neighbour cells (those identified on MCCH for use in combining). The network uses these reports to determine identities of cells where p-t-m is to be provided and identities of cells where support is to be via p-t-p. The network provides updated MBMS radio bearer and neighbour cell information on the MCCH of each cell.

Variations on these two options are possible and may be needed to achieve optimal use of radio resources. For example, a UE could identify cells it proposes to use for combining, measurements with respect to MTCHs in neighbour cells (when MTCHs are provided in these cells), measurements with respect to beacons/pilots of neighbour cells (when MTCHs not provided).

Any option which requires signal strengths to be reported would seem to imply a greater signalling overhead than one that requires only a list of cells to be identified. In option 1) the list of cells identified for proposed use in combining could probably be signalled in 16 bits (here we assume that no more than 16 neighbour cells are signalled on the MCCH). However option 1) may not lead to optimum use of resources. If, for example in Fig.1 , group x reports proposed use of <A, B, C> group z reports proposed use of <C, E, F> then the network would provide p-t-m resource in <A, B, C, E, F>. If option 2) were used the signal strengths reported might enable the network to decide that transmission resource in F could be avoided by adjusting signal strengths of MTCHs in E and C if necessary (ensuring that group x obtains satisfactory QoS via E and C only) if this would make the best use of radio resources.

With either option UEs would provide reports following MBMS notification. In a modified counting process, when selective combining is used, a UE responds to the notification regardless of the state that it is in (only IDLE mode UEs respond in the scheme currently specified by TS 25.346).

Benefits

The modified counting procedure ensures

· efficient use of radio resources

· QoS requirements are met (even at the cell edge)

3 Proposed Changes to TS 25.346

Changes to TS 25.346 are proposed for selective/maximum ratio combining which would enable any of the options discussed to be supported. The CR is attached:
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------------------------------------- 1st Change ------------------------------------------------------------------------
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 signal certain information to the RNC. 

2. In the case that the notification indicates “resource calculation – counting” a UE signals its presence in a particular cell to the RNC by establishing an RRC connection.
a. The exact number of UEs that need to be brought to RRC connected mode is an RRM issue.

b. 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. 
3. In the case that “resource calculation – selective combining” is indicated the UE signals information on neighbour cells (e.g. identities of cells it proposes to use in combining, signal strengths) to the RNC.
a. During the process of establishing an RRC connection

b. As an extension to RRC procedures if already RRC connected
4. Since it is desirable in a specific cell, to avoid having a large number of UEs accessing the RACH at the same time for resource calculation purposes RRM may control the load due to resource calculation by setting an access "probability factor".
5. For a given MBMS service, resource calculation may be switched on and off, on per-cell or per cell group basis. 
6. The RNC may use notification to indicate resource calculation during an ongoing MBMS session (term used is resource re-calculation). 

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 resource calculation purposes.
The MBMS resource calculation  function includes a mechanism by which the UTRAN can prompt users interested in a given service to become RRC connected. The “resource calculation – counting” procedure is only applicable for UEs in idle mode and relies on the MBMS ACCESS INFORMATION transmitted on the MCCH. The “resource calculation – selective combining” procedure is applicable to UEs in any state and also relies on MBMS ACCESS INFORMATION transmitted on the MCCH. The probability factor indicates the probability with which UEs need to attempt access to the RACH for resource calculation purposes.

In order to trigger resource calculation  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 resource calculation  procedure is on-going for the specific service it wants to receive, it will access the RACH  based on the probability factor included in the MCCH in order to begin the process of signalling certain information to the RNC (e.g. its presence in a particular cell, identies of cells it intends using for selective combinining). [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 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 resource calculation procedure is on-going and that UEs need to access the RACH 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 resource calculation
For every UE brought to RRC connected state for the purpose of resource calculation, UTRAN will initiate the PMM Connection establishment procedure and will obtain from CN the set of MBMS services these users have joined.

Resource calculation 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].
-------------------------------------------------2nd Change ----------------------------------------------------------------
8.1.1
Session start

Upon receiving a session start indication from CN, UTRAN initiates the session start sequence to allocate radio resources to UEs for receiving the MBMS content. As part of this sequence, UTRAN may apply the counting procedure (counting the number of idle mode UEs) to decide whether to use the p-t-m or p-t-p transfer mode.

The Figure 14 shows an example of a possible session start sequence.
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Figure 14: Session start
In general, the session start sequence involves the following steps:

· In case UTRAN applies counting to determine the most optimal transfer mode, it may first apply conventional paging to move UEs in URA_PCH to CELL_PCH state. Next, the following steps are performed:

· UTRAN sets the correct MBMS Notification Indicator (NI) and sends the MBMS ACCESS INFORMATIONincluding service ID, and access probability on MCCH. 

· Upon DRX wakeup, UEs in idle mode as well as UEs in CELL_PCH, URA_PCH and CELL _FACH not receiving an MBMS service provided in p-t-m transfer mode evaluate the MBMS NI and if set, read MCCH at the pre- defined time(s).

· UEs receiving MBMS ACCESS INFORMATION indicating “resource calculation - selective combining” perform the following process

· Those in Idle Mode, for which the access probability check passes, initiate RRC connection establishment to move to PMM CONNECTED and report information on neighbouring cells
· Those UEs in CELL_PCH and URA_PCH, for which the access probability check passes perform Cell Update/URA Update indicating an MBMS specific cause and attach information on neighbour cells
· Those UEs in CELL_FACH and CELL_DCH report information on neighbour cells
· UTRAN uses reported information to determine the cells in which transmission resource should be provided and to determine if p-t-m or p-t-p resource should be provided in each cell
· Upon receiving the MBMS ACCESS INFORMATION indicating “resource calculation – counting”, UEs in Idle mode for which the probability check passes, initiate RRC connection establishment to move to PMM CONNECTED. RRC Connected mode UEs ignore the MBMS ACCESS INFORMATION.  UTRAN counts the UEs interested in the MBMS service using UE linking from CN

· In case a pre- defined threshold is reached, UTRAN applies the p-t-m RB establishment procedure specified below. Otherwise, UTRAN may repeat the MBMS ACCESS INFORMATIONa number of times, using different probability values. If the threshold is not reached, UTRAN applies the p-t-p RB establishment procedure

Note
The NIs are evaluated by UEs in CELL_PCH, URA_PCH and CELL_FACH that are not receiving an MBMS service that is provided using p-t-m transfer mode. In this section these UEs are referred to as ‘NI- detecting connected mode UEs’. The UEs in CELL_PCH, URA_PCH, CELL_FACH and CELL_DCH that are receiving an MBMS service that is provided using p-t-m transfer mode receive the Secondary Notification Indicator (SNI) instead. The latter UEs are referred to as ‘SNI detecting connected mode UEs’.

· In case UTRAN selects the p-t-m RB establishment procedure:

· UTRAN configures MTCH and updates MCCH (MBMS Service InfoRMATION and MBMS RADIO BEARER INFORMATION) by including the service ID and p-t-m RB information for the concerned MBMS service

· In case p-t-m RB establishment is not preceeded by resource calculation, UTRAN sets the correct MBMS Notification Indicator (NI). Regardless of resource calculation, UTRAN also provides the Secondary Notification Indicator.

· UTRAN sends the MBMS dedicated notification message including the service ID and cause= session start on DCCH to inform UEs in CELL_DCH that are not receiving an MBMS service provided using p-t-m transfer mode

· In case p-t-m RB establishment is preceeded by resource calculation, UEs in idle mode as well as NI- detecting connected mode UEs read MCCH at the pre- defined time(s) to acquire the MBMS Service InforMATION and MBMS RADIO BEARER INFORMATION

· In case p-t-m RB establishment is not preceeded by resource calculation, Upon DRX wakeup, UEs in idle mode as well as NI- detecting connected mode UEs evaluate the MBMS NI and if set, read MCCH at the pre- defined time(s)to  acquire  the MBMS Service Information and MBMS RADIO BEARER INFORMATION 

· Upon detecting the MBMS SNI, SNI- detecting connected mode UEs read MCCH at the pre- defined time(s) to acquire  the MBMS Service InfoRMATION and MBMS RADIO BEARER INFORMATION. UEs that are incapable of receiving the MTCH for the session that is started in parallel to the existing activity notify the user. This enables the user to choose between the ongoing activity and the new MBMS service

· Upon receiving MBMS dedicated notification with cause= session start, UEs in CELL_DCH that are incapable of receiving the MCCH and the corresponding MTCH in parallel to the existing activity notify the user. This enables the user to choose between the ongoing activity and the new MBMS service. If the user decides to receive the new MBMS service, the UE shall read MCCH at the pre- defined time(s) to acquire the MBMS Service InfoRMATION and MBMS RADIO BEARER INFORMATION. 

· Upon receiving the MBMS Service InfoRMATION and the MBMS RB INFORMATION including the p-t-m RB information for the concerned MBMS service, the UE starts receiving the p-t-m radio bearers 

· In case UTRAN selects the p-t-p RB establishment procedure:

· UTRAN applies conventional paging to trigger UEs in CELL_PCH to perform cell update. Furthermore, UTRAN establishes the p-t-p RB by means of appropriate RRC procedures eg. the RB setup procedure

· UEs establish the p-t-p radio bearers by means of the RRC procedure selected by UTRAN eg. the RB setup procedure 

· UTRAN updates MCCH (MBMS Service Info) to inform UEs joining or entering the cell at a later point in time

8.1.2
Joining (during a session)

In case the user wants to join an MBMS service (before or during a session), the UE initiates NAS procedures (e.g. MBMS service activation).

If no session is ongoing upon completion of the joining procedure, the joining procedure is transparent to the AS.  

In case a session using p-t-m transfer mode is ongoing upon completion of the joining procedure, the UE may initiate reception of the p-t-m radio bearers. In case the ongoing session applies p-t-p transfer mode, UTRAN may establish the p-t-p radio bearers. UTRAN would do this upon receiving a UE linking indication from CN, which normally follows the joining. As a result of the UE linking, UTRAN may decide to change the transfer mode from p-t-p to p-t-m. This change of transfer mode is out of the scope of this sequence (to be covered by a seperate sequence).

The Figure 15 shows an example of a possible joining sequence.
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Figure 15: Joining with continuation of p-t-m
In general, the joining sequence involves the following steps:

· UEs in idle mode first perform RRC connection establishment, while UEs in CELL_PCH and URA_PCH first perform cell update

· UEs initiate the joining procedure (NAS)

· In case UTRAN continues to use the p-t-m transfer mode:

· UTRAN sends the MBMS dedicated notification message on DCCH including the service ID and cause= session ongoing to inform UEs in CELL_DCH

· Upon receiving MBMS dedicated notification with cause= session ongoing, UEs in CELL_DCH that are incapable of receiving the MCCH and the corresponding MTCH in parallel to the existing activity notify the user. This enables the user to choose between the ongoing activity and the new MBMS service. If the user decides to receive the new MBMS service, the UE shall read MCCH at the pre- defined time(s) to acquire the MBMS Service InfoRMATION and MBMS RADIO BEARER INFORMATION from MCCH.

· Upon acuiring the MBMS Service InfoRMATION and the MBMS RADIO BEARER INFORMATION including the p-t-m RB information for the concerned MBMS service, the UE starts receiving the p-t-m radio bearers 

· In case UTRAN continues using the p-t-p transfer mode:

· UTRAN establishes the p-t-p RB by means of appropriate RRC procedures eg. the RB setup procedure

· UEs establish the p-t-p radio bearers by means of the RRC procedure selected by UTRAN eg. the RB setup procedure 

8.1.3
Recounting

During a p-t-m MBMS session, UTRAN may perform re- counting to verify if p-t-m is still the optimal transfer mode. The purpose of the re- counting procedure is to count the number of idle mode UEs that have joined a specific service. As a result of this procedure, UTRAN may decide to change the transfer mode from p-t-m to p-t-p. This change of transfer mode is outside the scope of this sequence (to be covered by a seperate sequence).

The Figure 16 shows an example of a possible recounting sequence.
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Figure 16: Recounting with continuation of p-t-m
In case UTRAN applies re- counting to determine the most optimal transfer mode, the following steps are performed:

· UTRAN sets the correct MBMS NI and sends the MBMS ACCESS INFORMATIONincluding service ID,  and access probability on MCCH

· Upon DRX wakeup, UEs in idle mode as well as NI- detecting connected mode UEs evaluate the MBMS NI and if set, read MCCH at the pre- defined time(s).
· UEs receiving MBMS ACCESS INFORMATION indicating “resource calculation – selective combining” perform the following process

· Those in Idle Mode, for which the access probability check passes, initiate RRC connection establishment to move to PMM CONNECTED and report information on neighbouring cells

· Those UEs in CELL_PCH and URA_PCH, for which the access probability check passes perform Cell Update/URA Update indicating an MBMS specific cause and attach information on neighbour cells

· Those UEs in CELL_FACH and CELL_DCH report information on neighbour cells

· UTRAN uses reported information to determine the cells in which transmission resource should be provided and to determine if p-t-m or p-t-p resource should be provided in each cell
· Upon receiving the MBMS ACCESS INFORMATION indicating “resource calculation – counting” UEs in idle mode for which the probability check passes, initiate RRC connection establishment. Connected mode UEs ignore the MBMS ACCESS INFORMATION.

· UTRAN counts the UEs interested in the MBMS service using UE linking from CN

· In case a pre- defined threshold is reached, UTRAN continues using the p-t-m transfer mode. Otherwise, UTRAN may repeat the MBMS ACCESS INFORMATION a number of times, using different probability values. If the threshold is not reached, UTRAN switches transfer mode from p-t-m to p-t-p

· In case UTRAN continues using the p-t-m transfer mode, it may return UEs that responded to resource calculation back to their original state .

--------------------------------------------------------3rd Change ----------------------------------------
8.3.4
MBMS Access Information
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Figure 34: MBMS Access Information signalling flow
This signalling flow is applicable for handling MBMS UEs in IDLE mode. 
The purpose of the signalling flow is for the RNC to inform UE(s) interested in a particular service of the potential need to establish an RRC connection. The MBMS ACCESS INFORMATION includes MBMS service id for each service for which resource calculation (counting or selective combining) is required and the associated access “probability factor”. More information may be included in MBMS ACCESS INFORMATION. 

8.3.5
MBMS Neighbouring Cell Information
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Figure 35: MBMS Neighbouring Cell Information signalling flow

This signalling flow is applicable for handling MBMS to UEs in PMM IDLE and CONNECTED mode.

The purpose of the MBMS NEIGHBOURING CELL INFORMATION signalling flow is for the UTRAN to inform to UEs of 
· The list of neighbour cells which are potentially available for selective combining (MTCHs are not necessarily currently provided in these cells)

· the MTCH configuration of the neighbouring cells which are available for selective combining.
With MBMS NEIGHBOURING CELL INFORMATION the UE is able to receive MTCH transmission from neighbouring cell without reception of the MCCH of that cell. The MBMS NEIGHBOURING CELL INFORMATION shall be repeatedly transmitted on MCCH when selective combining is utilized in the MBMS p-t-m transmission in the given cell group.

The usage of MBMS NEIGHBOURING CELL INFORMATION in normal cell reselection case is FFS.
A





B





C





E





F





G





H





I





y





x





z





D








�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.  


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least three digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


�PAGE \# "'Page: '#'�'"  �� Enter the source of the CR. This is either (a) one or several companies or, (b) if a (sub)working group has already reviewed and agreed the CR, then list the group as the source.


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, B & C CRs for release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See � HYPERLINK "http://www.3gpp.org/ftp/information/work_plan/" ��http://www.3gpp.org/ftp/information/work_plan/� .�The list is also included in a MS Excel file included in the zip file containing the CR cover sheet template.


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2002.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed below. For more detailed help on interpreting these categories, see the Technical Report � HYPERLINK "http://www.3gpp.org/ftp/Specs/archive/21_series/21.900/" ��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR was to be rejected. It is necessary to complete this section only if the CR is of category "F" (i.e. correction).


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.


�PAGE \# "'Page: '#'�'"  �� This is an example of pop-up text.





CR page 1

[image: image1]_1139215442.doc
		


		DOCUMENTTYPE

		

		1 (1)



		

		

		

		



		TypeUnitOrDepartmentHere

		

		

		



		TypeYourNameHere

		TypeDateHere

		

		









Repetition period







MCCH Information







Critical Info







UE Access with PF2







UE Access with PF1







UE Access with PF0







PF1







PF0







Access Information







ACCESS INFO







MICH







Modification period







PF0







Repetition period







PF2







Access info period











_935227290.doc







_1139378191.doc






UTRAN











2. MBMS RB (MTCH, DTCH) establishment















1. Notification for session start











UE



















3. MBMS data transfer












_1139379081.doc






UTRAN











2: RRC connection establishment/ release















1. Notification for re-counting











UE















MBMS data transfer, PTM







MBMS data transfer, PTM












_1133270329.doc

[image: image1]

UE







CRNC















MBMS NEIGHBOURING CELL INFORMATION




























_1138493741.doc

[image: image1]

UE







CRNC















MBMS ACCESS INFORMATION




























_1126554122.doc






UTRAN











2. Initiate reception of PTM RBs























UE















1. Joining (NAS)







3. MBMS data transfer, PTM












