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1 Introduction

During the R2#46 meeting it was agreed to introduce both a CRNC only session based counting mechanism and UE initiated p-t-p RB establishment. This contribution discusses the outstanding session based counting related issue, which mainly concern the the introduction of service/ transmission identifiers in the counting response and the UE- initiated p-t-p RB esblishment request and whether to extend the existing CCCH messages or to apply a separate MBMS specific message.

2 Discussion

2.1 Summary of current status

During the R2#46 meeting a number of conclusions were reached concerning the use of session based counting:

· to introduce both a CRNC only session based counting mechanism by extending the procedure for counting UEs in URA_PCH to optionally also cover UEs in CELL_PCH and CELL_FACH, using a common probability factor

· to adopt UE initiated p-t-p RB establishment.for UEs in idle mode, URA_PCH and CELL_PCH
However, there are still a number of outstanding issue on the topic of session based counting:

· the introduction of one or more service/ transmission identifiers both in the counting response and the UE- initiated p-t-p RB esblishment request,

· if one or more service/ transmission identifier is introduced, whether to extend the existing CCCH messages or to apply a separate MBMS specific message both for the counting response and the UE initiated p-t-p RB esblishment request 

· Whether to apply UE- initiated p-t-p RB establishment for UEs in CELL_FACH

· Whether to apply session based counting for UEs in CELL_DCH

In the following sections the above remaining open issues are further discussed.

2.2 Introduction of service/ transmission identity in uplink signalling

2.2.1 What is the problem

Currently, it is specified that the UE initiates cell update with cause "MBMS reception" in the following cases:
· when it participates in counting and passes the probability check, in which case it should return a counting response. This is currently specified only for UEs in URA_PCH, but we have agreed to extend this to also cover UEs in CELL_PCH and CELL_FACH now

· upon receiving IE "MBMS required UE action" set to ‘Establish PMM connection’ for one of its activated services. This is currently specified only for UEs in URA_PCH, but we have agreed to extend this to also cover UEs in CELL_PCH and CELL_FACH now (UE initiated p-t-p RB establishment)
Furthermore, it is currently specified that a UE in idle mode initiates RRC connection establishment with cause "MBMS reception" in the following cases (modelled by indicating to upper layers that ‘action is required to receive the concerned MBMS service’):

· when it participates in counting and passes the probability check, in which case it should return a counting response

· upon receiving IE "MBMS required UE action" set to ‘Establish PMM connection’ for one of its activated services.
The above description of the state of the art shows that currently:

· The CRNC can not distinguish a counting response from a UE initiated p-t-p RB establishment request

· In case counting is ongoing for more than one service the UE has joined, the CRNC is unable to identify which service/ transmission the UE is responding ie. for which serrvice/ transmission it is confirming its interest to receive

· In case more than one of the services the UE has joined is provided via a p-t-p RB or not provided, the CRNC can not distinguish for which service/ transmission the UE requests p-t-p RB establishment

· In case of a combination of the above (counting is ongoing for one or more services the UE has activated, one or more of the services the UE has joined is provided via a p-t-p RB or not provided), the UE can not identify if the uplink signalling concerns a counting response or a p-t-p RB establishment request – let alone that it can identify the service the UE is interested to receive

It should be noted that the UE initiated p-t-p RB establishment is not only used upon deciding p-t-p transfer mode at session start, but whenever a UE detects that a service it is interested to receive is provided p-t-p/ not provided eg. when re- selecting to another cell.

Note
It should be noted that [1] proposes to use separate cause values for counting and UE initiated p-t-p RB establishment, in which case part of the issues indicated in the above do not apply.

2.2.2 How big is the problem

Counting

The first question addressed is for likelihood that UTRAN is unable to determine which service/ transmission the counting response relates to. First of all we should consider that a UE typically joins a limited number of the offered services. Even if the Access Information message includes say 4 services/ transmissions, it is still not rather likely the UE has joined more than one service (18% assuming the UE has joined 20% of the offered services). In case some of indicated services concern a repeated session, the problem is further reduced since the problem only appears if the UE actually responds (which the UE will not do for repeated session already received correctly).

The above number of largely depends the number of services/ transmissions in an Access Information message, which again depends on average session start interval (determined by the average number of  services available in a cell for which counting is used and the average duration of a session) and the modification period. In case the average number of services available in a cell for which counting is used is 64 (which is higher than the current specification allows) while the average duration is 300 s. and the modification period is 5 s, on average roughly 1 service is counted every modification period. If the average duration is much less, the number of services that are counted each modification period increases correspondingly. The previously used figure of 4 services per modification period can accommodate 64 services for which counting is used of an average duration of 37.5 s when using a modification period of 2.56 s. In such an extreme case, the change the UE has joined more than one of the 4 indicated services is 18%.

UTRAN should have no problems to deal with an error of the magnitude indicated in the previous ie. it can just take this into account when configuring the p-t-m thresholds

UE initiated p-t-p request

For the UE- initiated p-t-p request, a similar reasoning can be applied. It may be difficult to state something about the typical use of p-t-p transfer mode i.e. how many of the offered services on average would be provided p-t-p. If we assume a figure of 25%, this would result is 8 service

In case the average number of services available in a cell for which p-t-p transfer mode is used is 16 (which seems rather high compared to the limits in the current specification), while the UE has joined 20% of the available MBMS services there would typically be several candidate services for which the UE requests p-t-p establishment. However, UTRAN could use additional information to estimate which candidate is most likely ie. in case the p-t-p request shortly follows counting resulting in a p-t-p decision, the corresponding service is the most likely candidate. Likewise, if the p-t-p request follows a re- selection to a cell in which a service is now provided p-t-p (while in the previous cell the service was provided p-t-p or not available), the corresponding service is the most likely candidate.

In case UTRAN estimates an incorrect p-t-p service, it will attempt establishment of a service the UE may not be interested to receive ie. there will only be some useless signalling. Considering that in most cases UTRAN should be able to estimate the correct candate service, this drawback seems acceptable. The drawback could be further reduced by including the identity of the intended MBMS service in the failure message whenever UTRAN initiates p-t-p RB establishment for the incorrect MBMS service.

2.2.3 Signalling sequence options

In case we would like to overcome the problems indicated in the previous, a service/ transmission identifier should be included in the counting response and the p-t-p RB establishment request. It would also be desirable for the UE to also indicate if it is responding to counting or initiating a p-t-p RB establishment request, although this could be implicit ie. derived from the service / transmission identifier.

The simplest approach would be to extend the existing CCCH messages (RRR connection request, cell update). This approach is illustrated for the cell update case in the following figure.
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Figure 1:  Extending CCCH messages to carry service/ transmission identity 

1. The UE indicates the identity of MBMS service/ transmission as well as the purpose of  the procedure (counting response, p-t-p RB establishment request) in the initial message ie. the RRC connection setup/ Cell update message 

2. The CRNC forwards the CCCH message within an UL signaling transfer message towards the SRNC. The CRNC temporarily stores the UE specific MBMS information (session identity, purpose) and takes further action depending on the purpose:

· Counting response case: CRNC removes the short service/ transmission identity

· p-t-p RB establishmenet: CRNC replaces the short service/ transmission identity by an identity valid for the SRNC ie. the TMGI

3. Together with the response to the CCCH message, the SRNC provides the joined services within the Iur message DL signalling transfer indication. Furthermore, the SRNC takes action depending on the purpose:

· p-t-p RB establishment: the SRNC initiates p-t-p RB establishment

4. Upon receiving the response to the CCCH message, the CRNC takes appropriate action:

· Counting response case: the CRNC performs UE session linking, validating the the service/ transmission identity provided by the UE against the linked services provided by the SRNC

· p-t-p RB establishmenet: the CRNC performs UE session linking, validating the the service/ transmission identity provided by the UE against the linked services provided by the SRNC. The CRNC re- evaluates if the transfer mode decision was correct

It is a known problem that the size of the RRC connection request and the Cell update messages is constrained, although currently there are efforts ongoing to extend the current size limitation. Even if the size constraints are easened, one could question if the space becoming available should be used for MBMS specific information. Hence, instead of extending the CCCH messages, it has been suggested to transfer the purpose as well the identity of the service/ transmission within a separate MBMS specific message following RRC connection establishment/ cell update eg. by extended the MBMS Modification Request message. The following figure illustrates this alternative approach.
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Figure 2:  Use of separate message to carry service/ transmission identity, Counting response case 

1. The UE performs a normal cell update with the cause set to uplink data transmission

2. After completing the cell update procedure, the UE indicates the identity of MBMS service/ transmission as well as the purpose of  the procedure (counting response, p-t-p RB establishment request) in the MBMS Modification Request message. Since the message is transparent to the CRNC, it is not possible to use a short service/ transmission identity In this case.

3. Both the the response from the SRNC as well as the further action it takes depends on the purpose:

· Counting response case: SRNC provides UE session linking information by means of a new message eg. MBMS Session Linking Ind and takes no further action

· p-t-p RB establishmenet: the SRNC initiates p-t-p RB establishment and provides UE session linking information as part of the RL addition procedure eg. flagging the service for which session linking applies

4. Upon receiving the response to the CCCH message, the CRNC takes appropriate action:

· Counting response case: the CRNC performs UE session linking

· p-t-p RB establishmenet: the CRNC performs UE session linking and re- evaluates if the transfer mode decision was correct

The above shows that a solution involving an extension of the CCCH messages is simpler, having only limited impact on Iur. On the other hand, the use of the separate message would also enable session based counting and UE initiated p-t-p RB establishment for UE’s in CELL_DCH, which is still FFS.
Questions/ comments/ notes/ issues

· If RRC connection establishment is ongoing when the UE detects that it should take part in counting, the UE should postpone this until the connection establishment completes. Depending on the UE state and the counting request, the UE may take part in counting

· With this, are there cases remaining in which the session/ transmission identity will not be indicated by the UE, other than UE mobility ?

2.2.4 Signalling information options

Short service identifier

The service/ transmission identity could be provided in a number of different manners:

· One approach would be to re- use the existing 5 bits short service identity, which corresponding with the total number of services that can currently be indicated in the cell: 32.

· Considering that it only needs to cover the subset of services the UE has joined and for which the indication purpose (counting, p-t-p request) applies, a smaller value range could be used of eg. 2 or 3 bits. The short identity would indicate the relative position of the possible/ candidate service/ transmissions within the MSI (counting) or MSI+ USI messages (p-t-p RB establishment request). If, in the counting response, the UE would indicate 2, this concerns the 2nd service/ transmission in the MSI message that the UE has joined and for which the IE MBMS required UE action is set to Acquire counting information. Likewise, for the UE initiated p-t-p RB establishment, 2 would indicate this concerns the 2nd service/ transmission in the MSI + USI messages that the UE has joined and for which the the MBMS required UE action is set to Establish PMM connection

Modification period identifier

The CRNC may not always able to determine to which modification period a counting response or UE initiated p-t-p RB establishment request applies. This would be overcome if  the UE includes a short modification period identifier. A single bit is assumed to be sufficient
Purpose

As shown in the previous, the action UTRAN needs to take differs between the counting response and for the p-t-p RB establishment request. Therefore, the UE needs to indicate the purpose of the response message eg. by using a different cause value for the two different cases. As mentioned before, this is already assumed in [1].

Alternative signalling means

· Instead of indicating the service/ transmission identity and the purpose separately, the UE could only signal a short identity indicating the relative position of the candidate service/ transmission. In this case, the 2 could mean the 2nd service included in the MSI +USI message that the UE has joined and for which the UE required action is set to to Acquire counting information or Establish PMM connection

· Instead of adding a new IE indicating the service/ transmission identity, the identity could be signalled by using a number of different cause values ie 'MBMS request 1', MBMS request 2',.., 'MBMS request 4'

Number of service identities signalled

In section 2.2.2 the need for including one or more service identities in the counting response and the p-t-p RB establishment request has been discussed, as well as the implications when not signalling (all) service identities . In this section we only discuss some additional signalling options:

One option would be that the UE includes one or more service identities, depending on the available space. Another option would be that the UE indicates service identities that did not fit in the original message, in a subsequent counting responses/ p-t-p RB establishment request.
When allowing for the signalling of multiple identities, there may be further ways to optimise the encoding. One way would be to signal a bit set reflecting the status of each of the UE’s joined services. Another option would be to use a flag indicating the interpretation of the indicated service. The flag could cover the normal case (the intended service is signalled), the case all services are intended (no identity is signalled) or the case all services except the one indicated are intended.

Since it is not very likely that UTRAN simultaneously counts multiple services the UE has joined, it seems sufficient to be able to indicate a single service in the counting response. It seems somewhat more likely that more than one of the UE’s joined services is provided p-t-p/ not provided. One way to overcome this would be that the UE initiates multiple successive requests.

2.2.5 Conclusions and recommendations

This contribution has discussed the introduction of one or more service/ transmission identifiers in the counting response and the UE- initiated p-t-p RB esblishment request. The main options that have been identified are as follows:

1. None: Include no service identifiers in the uplink signalling. This implies that when the CRNC applies counting for more than one service per modification period, the counting accuracy gradually decreases. Likewise, if the UE requests ptp RB establishment while more than one of the UE’s joined services that is available in the cell requires a ptp bearer, UTRAN may not know for which service to establish a ptp RB.

2. Separate message: A separate MBMS Modification Request message is used to indicate the service identifier(s). This option may be used for the MBMS ptm request as well as for counting. It should be noted that this approach affects Iur i.e. it requires a new Iur Session linking message
3. CCCH message extension: One or more than one service identifiers are included in the uplink CCCH message that is used to respond to MBMS ptp request or counting. In order to limit the size impact, a number of alternative encoding methods have been identified.

RAN 2 is requested to evaluate the indicated options and select one of them. Since the MBMS specific signalling for counting and ptp request is similar, it seems desirable to adopt a common solution for the two cases. However, one should note that there may be small differences between the two cases. E.g. the inclusion of RACH measurement results may be more relevant in case of ptp request than in some counting response cases.

2.3 Other issues

2.3.1 Session based counting for UEs in CELL_DCH

Up to now, the use of session based counting has not been agreed for UEs in CELL_DCH. Some factors to be considered are as follows:

· The reception of MBMS in CELL_DCH is up to UE capability ie. it seems unlikely that initially this will be supported by many UEs
· The counting of UEs in CELL_DCH is expected use the following sequence: The SRNC initiates the counting procedure by sending a dedicated notification with the UE required action set to counting request. If the UE has not received the session correctly yet, the UE responds using the ‘separate’ message e.g. the MBMS Modification Request message. Upon receiving this message, the SRNC would send an Session linking message to inform the CRNC. Besides the new Iur Session Linking message, this approach requires the definition of a new Iur message to trigger the SRNC to initiate the counting procedure 
Only if RAN2 agrees to use the ‘separate message’ approach for indicating service identifiers, RAN2 may consider to have session based counting for UE’s in CELL_DCH. However, even in that case there are additional obstacles related to the triggering of the procedure by the SRNC, as indicated in the above.

Considering the above, the proposal is to decide the use of session based counting for UEs in CELL_DCH after deciding on the introduction of one or more service/ transmission identifiers in the counting response and the UE- initiated p-t-p RB esblishment request.

2.3.2 UE- initiated p-t-p RB establishment for UEs in CELL_FACH

Up to now, the use of UE- initiated p-t-p RB establishment has not been agreed for UEs in CELL_FACH. Some factors to be considered are as follows:

· For a UE in CELL_FACH, the adoption of UE- initiated p-t-p RB establishment avoids that UTRAN applies radio bearer establishment in case the UE has already received the service correctly. For UEs in URA/CELL_PCH, also the use of conventional paging is avoided.

· The procedure details for a UE in CELL_FACH are the same as for a UE in CELL_PCH, meaning that there is no cost to extend the procedure to also cover this state

Since the above is basically independent of the decision on the introduction of one or more service/ transmission identifiers in the counting response and the UE- initiated p-t-p RB esblishment request, the proposal is to agree the extension of the UE- initiated p-t-p RB establishment to also cover UEs in CELL_FACH independently.

3 Conclusions and proposal

RAN 2 is requested to discuss the issues evaluated in this paper and decide them in the indicated order, which is as follows:

· The introduction of one or more service/ transmission identifiers in the counting response and the UE- initiated p-t-p RB esblishment request

· The use of session based counting for UEs in CELL_DCH
· The use of UE- initiated p-t-p RB establishment for UEs in CELL_FACH

Siemens and Samsung will be happy to add the RAN2 conclusions on these issues to the CR covering the decisions on counting taken during the previous RAN2 meeting, as available in [1].

4 References

[1] R2-050792, Draft CR to 25.331 [Rel-6] to MBMS counting for UEs in Cell_PCH, Cell_FACH state and UE initiated p-t-p MBMS bearer establishment, Siemens, Samsung
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