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1 Introduction

This document continues the discussion from R2#45 on the enhancement of the current counting procedure defined for MBMS. A number of enhancements addressing the main concerns with of the current procedure are described including their impact on the current specification. Finally, the different enhancement proposals are evaluated. RAN 2 is requested to discuss the different options, to conclude what is still feasible to implement within the REL-6 time frame and to liaise with other groups involved when needed.

2 Discussion
2.1 Introduction

A description of a possible UTRAN implementation based on the current procedures is provided in [1]. From the discussion on counting it seems there are two main areas of concern:

1. Incorrect transfer mode due to counting errors

The current counting procedures do not provide a perfect count of the UEs that will actually receive a session if provided p-t-m. UEs may not be decide not to receive a session because they have already received the session correctly or because of capability limitations while other services are prioritised. The current counting procedure only verifies if a session has already been received correctly for UEs in idle mode and in URA_PCH. UTRAN may count incorrectly because it can not take into account capability limitations and because it does not know if UEs in CELL_PCH, CELL_FACH and CELL_DCH have already received the session correctly.
According to the current counting procedures, idle mode UEs performing connection establishment (idle) and URA_PCH UEs performing cell update in response to counting do not indicate the session identity in the response message. UEs that have joined multiple services may however perform connection establishment/ cell update for another service than the one for which counting is ongoing eg. another service for which counting is ongoing or that is provided p-t-p. Consequently, within the counting estimation algorithm UTRAN can not be entirely certain that the UEs that responded are definitely interested to receive the session for which counting is ongoing.

2. Inefficient signalling in case p-t-p transfer mode is selected

In case the p-t-p transfer mode is selected, the RNC has to initiate p-t-p RB establishment towards all connected mode UEs even though quite a few of the UEs may reject this eg. in case they have already received the session correctly and when they are incapabile of receiving the service in parallel to another higher priority service. This may result in a significant amount of useless signalling, especially for UTRAN implementations that count conservatively in order to avoid unnecessary use of the p-t-m transfer mode
2.2 Counting enhancement options

2.2.1 Introduction

There are several ways to reduce the problems identified in the previous. This section includes a number of possible proposals, some of which have been discussed before. The aim of this section is to describe the different possible solutions.

Counting error reduction

· The UTRAN algorithm to estimate which percentage of the connected mode UEs are expected to actually receive an MBMS session, could be improved by signalling a repetition indicator or repetition number on Iu
· In order for UTRAN to know to which MBMS service a counting response relates to, the UE could indicate a (short) service identity during the corresponding RRC connection establishment/ cell update procedure. Then UTRAN can be certain that the concerned UEs have not received the indicated session correctly yet. Further details are provided in the next session. This enhancement is relevant for the case counting may be performed for multiple services at a time or when no separate cause value is used for counting
· Further counting error reduction can be achieved by introducing session based counting for UEs in CELL_PCH/ _FACH/ _DCH. A possible solution for this is investigated in the next section

Reduction of useless signalling

· The UE initiates p-t-p RB establishment to avoid the RNC uselessly initiates p-t-p RB establishment towards connected mode UEs that have already received a session correctly or are currently incapabile of receiving the service in conjunction to the currently ongoing higher priority service(s)

2.2.2 Indication of service identity in counting response
It order for UTRAN to know to which MBMS service a counting response relates, the proposal is to include the short service identity in the cell update/ RRC connection establishment. When estimating the percentage of UEs that are expected to actually receive an MBMS session, UTRAN can take into accout that the concerned UE has not received the indicated session correctly yet

The easiest solution would be that the UE indicates the (short) MBMS service identity in the initial message ie. the RRC connection setup/ Cell update message. This requires relatively small changes to the existing specifications, as illustrated in the following figure for a UE in URA_PCH state that responds to counting (changes marked blue).
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Figure 1: Counting enhancement, session identity indicated in cell update
In this case, the changes are as follows:

1. In the cell update message, the UE shall include a short IE to identify the repeated session. Furthermore, the UE shall set the cause to MBMS reception

If we also want to cover the DRNC case, the following additional change would be needed:

2. The DRNC processes the cell update message to replace the short identity by an identification of the repeated session  that the SRNC understands: the service identity + the session identity.  Furthermore, the DRNC performs ‘UE session linking’ ie. it sets a flag indicating the UE’s definite interest in the ongoing session in the MBMS service context, which should again be cleared upon session stop. Upon receiving the session identity information, the SRNC also performs ‘UE session linking’. 
Since the RRC connection request and the Cell update are size critical messages, we performed some estimations:
· A Cell update message with 2 START values, failure cause, RACH measurements for the current cell and the MBMS extensions (including a 5 bit short service identity) would have a size of 146 bits.

· An RRC connection request including the longest UE- identity (PTMSI), RACH measurements for the current cell and the MBMS extensions (just the 5 bit short service identity) would result in a size of 153 bits

The above figures are below the limit used for the on RACH configuration specified in 34.108 (a TB size of 168 is used). However, the limit may be reached when counting is performed for multiple repeated sessions the UE is interested (in which case the UE would need to include multiple identities). Moreover, one should seriously question if there is sufficient justification for using the last remaining bits for this purpose. 
Another approach would be to transfer the information in a seperate MBMS specific message following RRC connection establishment/ cell update eg. the MBMS modification message. For the cell update case, the following figure illustrates this alternative approach.
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Figure 2: Counting enhancement, session identity indicated in separate message
In this case, the changes would be as follows:

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

2. The UE includes the full MBMS session identity (service identity + session identity) in a separate MBMS specific message eg. the MBMS Modification Request message. Upon receiving this message, the SRNC performs ‘UE session linking’

If we also want to cover the DRNC case, the following additional change would be needed:

3. Upon receiving the message including the counting response session identity, the SRNC sends a new type of message to the DRNC including the full MBMS session identity (service identity + session identity) upon which the DRNC performs ‘UE session linking’.

It is clear that this approach involves more significant changes and more signalling overhead.

2.2.3 Session based counting for UEs in CELL_PCH, _FACH, _DCH

In this section a session based counting solution for UEs in CELL_PCH/ FACH/ DCH is described, based on the following principles
· UEs in CELL_PCH/ CELL_FACH/ CELL_DCH state indicate their interest in repeated sessions and do this only once

· The retransmission number is not only signalled on Iu but also on Uu, so the UE can always (re- selection, out of service) be sure which retransmission the ongoing session concerns

· For each UE in CELL_PCH/ CELL_FACH/ CELL_DCH state, the SRNC maintains a record of the UEs interest for each of the currently ongoing repeated sessions. The SRNC informs the DRNC, which maintains a similar record for UEs controlled by anoher RNC
The changes to the current procedures that this solution would require are described in the following: 

Counting (CELL_PCH/ CELL_FACH)
1. The ‘Repetition number’ should be added to the Modified Services Information and the Unmodified Services Information message

2. A UE in CELL_PCH/ CELL_FACH state responds to counting to indicate it’s interest in the concerned session repetition by initiating the cell update procedure unless the UE has already received the session correctly or has already indicated its interst for this repetition of the session (re- counting case)

The UE indicates the identity of the repeated session to both the SRNC and the DRNC. This could be done within the cell update message (step 3- 5):
3. In the cell update message, the UE shall include a short IE to identify the repeated session. Furthermore, the UE shall set the cause to MBMS reception

4. The DRNC processes the cell update message:

· to replace the short identity by an identification of the repeated session  that the SRNC understands: the service identity + the session identity + the repetition number

· to perform ‘UE session linking’

5. Upon receiving the cell update message including the session repetition information, the SRNC performs ‘UE session linking’. The SRNC does not include the MBMS bearer service list in the Downlink Signalling Transfer Request message for this case/ for UEs in this state
An alternative that avoids a size increase for the cell update message is to provide the session repetition identity information in a separate message after the cell update procedure (step 6+), very similar to the sequence in figure 2:
6. In the cell update message, the UE shall set the cause to ‘Uplink data transmission’

7. The UE shall indicate the identity of the repeated session by means of the service identity + the session identity + the repetition number within an MBMS specific message eg. the MBMS Modification Request. Upon receiving this message, the SRNC performs ‘UE session linking’

8. Upon receiving the message including the session repetition identity, the SRNC sends a new type of message to the DRNC including the full MBMS session identity (service identity + session identity) upon which the DRNC performs ‘UE session linking’.

Otherwise eg. mobility (PCH/FACH)
Upon cell re- selection/ state change/ return from out of service, a UE in PCH/ FACH state that detects one or more repeated sessions that it would like to receive and for which it has not yet indicated it’s interest, the UE shall indicate its interest for each of the concerned services. This is done in the same manner as specified in the previous section
CELL_DCH

For UEs in CELL_DCH, UTRAN may apply the dedicated notification (MSI message on DCCH), whenever appropriate (counting, mobility) including the following changes as compared to the current specification:
9. An optional IE ‘Repetition number’ should be added to the Modified Services Information message

10. A UE in DCH state that has not indicated it’s interest in the concerned session repetition, indicates this by means of an MBMS specific message including the service identity + the session identity + the repetition number eg. the MBMS Modification Request

2.3 Evaluation of enhancements

In the previous we have described a number of counting enhancement options. The descriptions show that some enhancements are rather complex and involve a significant amount of changes to the current specifications, including the RAN 3 specifications. A careful evaluation is needed concerning which proposal are still acceptable to introduce in REL-6. Considering the complexity of the different enhancements, we propose to consider the following 3 levels of enhancements:
1. Basic counting enhancement

This scheme includes the addition of a retransmission indicator/ number on Iu in combination with the UE initiative to establish p-t-p sessions
2. Session based counting for Idle & URA_PCH

This is the scheme described in 2.2.2. The complexity of this solution largely depends on whether or not it is considered acceptable to add MBMS identities to the size critical counting response messages

3. Session based counting for CELL_PCH/ CELL_FACH and CELL_DCH UEs

This is the scheme described in 2.2.3. The complexity of this solution also depends on whether or not it is considered acceptable to add MBMS identities to the size critical counting response messages. For this solution it is more likely that multiple identities will be used, hence the extension of the counting response messages seems (even) less acceptable. Moreover, this solution has more impact on the R3 specifications (eg. significantly limiting the purpose of the existing Iur linking) and complicates the UTRAN operation considerably
It is also important to noted that although the proposed enhancements make the counting more accurate, there are other sources of counting errors that remain. In case there are two high demanding MBMS services provided p-t-m, a UE may not be capable to receive both simultaneously. However, at the time of counting the p-t-m radio bearer configuration details are not provided. Hence, during the counting the UE will not be able to detect its inability to receive the session. As a result, the counting response can indicate nothing more than the UE’s interest to receive the session. Even if UTRAN would be able to detect the service conflict based on the connected mode UE’s capabilities, it will not know the UE’s service priorities. Hence UTRAN will not know which service the UE will decide to receive in case of a conflict. Consequently, perfect counting seems to require that UTRAN not only maintains an up to date status of the sessions the UE has received correctly, but also of the UE specific service priorities. This means that perfect counting seems to require a reversal of the current principle, which is that all service priority handling is done in the UE with UTRAN not being aware of all details.
Note
So far we have assumed that priorities are outside the scope of AS. This suggests that the transfer of the service priority information is also outside the scope of AS. This means that the agreeing a ‘perfect counting’ solution requires the involvement of several other groups, which probably makes it a complicated and time consuming route.

Furthermore, one should consider that UTRAN can implement a conservative counting estimation algorithm, ie. always perform counting, which could avoid the incorrect use of p-t-m transmission entirely. Together with the session repetition number on Iu and the UE- initiative for the p-t-p RB establishment, this seems to provide a simple solution with a fair performance.
3 Conclusions and proposal
This contribution has discussed a number of enhancements to the MBMS counting procedure. Based on the analysis in this paper, our proposal is to agree on the following counting enhancements for REL-6:

1. To signal the session repetition number on Iu
2. To require that UEs in CELL_PCH (and optionally CELL_FACH) initiate p-t-p RB establishment for MBMS services
If the above proposals are acceptable, Samsung will be happy to prepare CRs in order to make the corresponding changes to the affected specifications.
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