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1
Introduction

So far there has been no discussion regarding how the UE will monitor changes to MCCH content (notification). In particular there has been no discussion of whether it is possible and useful to include a notification mechanism within the paging system in E-UTRAN. This Tdoc summarises some options for MCCH change notification in E-UTRAN. It is concluded that whilst periodic reception of MCCH is probably the preferred mechanism for detecting MCCH change for UEs that in RRC_Connected state and for UEs receiving MTCH, there may be some value in having a paging related MCCH change indication (MICH) available for UEs in RRC_Idle state, although a cost/benefit trade-off for such a mechanism is difficult to evaluate. 

2
Discussion

There are two use cases where the periodic monitoring of MCCH is required in order to detect if a change in content has occurred:

a. To detect session start/ counting for services that a UE has been configured to receive,

b. To detect changes relating to an MTCH channel that is being received i.e. session stop, reconfiguration, recounting.

It is proposed that these two tasks should be considered separately.

2.1 Detecting session start/ counting related changes
In the case of UTRAN, for transient MBMS services, an important requirement was that UEs could efficiently detect, in each modification period, whether a session start or counting had been indicated on MCCH for the service. This requirement is also assumed to apply in the case of E-UTRAN. A default mechanism by which a UE can detect session start/ counting is for the UE to receive the relevant information fields of the MCCH transmission each modification period. 

In UTRAN, to ease the battery cost of UEs waking up to receive MCCH each modification period, a mechanism, MICH, was introduced that allowed UEs that were monitoring the paging mechanism to detect when changes to MCCH content had occurred simultaneously with the paging. By this means, the UE is saved the additional battery cost of receiving MCCH periodically having only to receive it when it needed to verify if a relevant session indication had occurred. The UTRAN MICH mechanism includes paging indicators, which can reduce the rate of MCCH reception, made for false alarms. 

It appears possible to provide an indication of MCCH change within the E-UTRAN paging mechanism, thereby enabling UEs in RRC_Idle state to limit the receiving of MCCH to those modification periods for which change has been indicated via the paging mechanism. The following are identified as potential methods for providing a MICH like capability within a paging occasion:

1. The MICH is combined with the paging signalling via:

a. One or more bits in the DL-SCH component of the paging message. The bit(s) could either indicate that MCCH has changed (single bit) or both that MCCH has changed plus paging indicators.

b. Alternative paging RNTI are used to indicate e.g.  (i) paging and no MCCH change, (ii) paging and MCCH change, (iii) MCCH change no paging. Where paging is indicated there could also be paging indicators contained within the DL-SCH part of the paging message.

2. A separate MICH RNTI is used independent of the paging signalling. It would be sent within the same search window as the paging message as proposed in [2]. Paging indicators could be provided either by:

a.
Within a DL-SCH message part transmitted in resources indicated on PDCCH.

b.
Within the PDCCH message using fields that would normally be used for signalling DL-SCH resources. The specific MICH RNTI would indicate that the MICH specific PDCCH format applied.

Each method has particular disadvantages but in practice there may be little to choose between them. No preference is expressed here. Option 1a has the potentially serious disadvantage that UEs that are not interested in MCCH changes could be paged unnecessarily, however, the cost of this is not very clear since UEs checking for paging will anyway buffer at least part of the PDSCH part of the sub-frame i.e. there is delay in decoding the PDCCH during which the PDSCH must be received. [1] Indicates that the additional cost of receiving/ decoding the DL-SCH part is believed to be negligible. Options 1b and 2 require that a UE is able to decode PDCCH seeking to detect multiple RNTIs simultaneously.

In all cases there is an increased load on PDCCH when MCCH change is indicated since this must be signalled in all paging occasions that occur within a paging cycle. Option 1 may incur a slightly smaller overhead when paging overlaps with MCCH change indication.

It is suggested that the primary trade-off is between:

(i)
The battery saving that UEs in RRC_Idle state can achieve because of the reduced frequency with which MCCH must be received.

(ii)
The increased load on the PDCCH because of the increased signalling of paging RNTI (option 1) or modification RNTI (option 2) events.

It appears to be quite difficult to place values on these components. 

In the case of battery saving, the magnitude of the battery saving will depend upon the frequency with which MCCH change must be indicated, and the false alarm rate, which in turn must depend upon the existence and numbers of available paging indicators. At one extreme, if it is assumed that MCCH change is a rare event, the cost of receiving paging and MCCH are similar, and the paging cycle lengths and MCCH modification period are the same, then the savings could approach 50 per-cent, but at another extreme e.g. if MCCH change occurs every paging cycle, the gains may be small if paging indicators are not used.

In the case of PDCCH overhead, the increase in the overhead must depend on the frequency with which MCCH change occurs and the number of paging groups i.e. the number of paging occasions within a paging cycle, because MCCH change will be signalled in every paging occasion. At one extreme, where MCCH change occurs frequently and there are many paging occasions in a paging cycle, the increase in PDCCH load could be noticeable, on the other hand where the number of paging occasions is small and the frequency of MCCH change is low then the increase in overhead could be small.

Because a UE can detect if it has failed to receive MCCH, periodic receiving of MCCH may prove to be a more reliable detection mechanism than paging associated notification.

On balance, it is suggested that useful battery savings could accrue where UEs are monitoring for session start and therefore:

P1: E-UTRAN should include the capability to indicate MCCH change (session start/ counting) within the paging mechanism. UEs in RRC_Idle state can use this mechanism to detect changes to session start/ counting information on MCCH and need only receive MCCH when change indication is received.

For UEs that are in RRC_Connected state, incorporating a MICH like capability within paging mechanism appears to have little relevance. UEs in RRC_Connected state do not receive paging signalling and because the cost of receiving paging is likely to be similar to that of receiving MCCH, provided that MCCH change can be detected within the first TTI, it is proposed that the preferred solution for detecting session start/ counting in RRC_Connected state is reception of MCCH in each modification period.

P2:
 UEs in RRC_Connected state detect session start/ counting for services that they require by means of receiving MCCH each modification period.

Stage 3 work on MCCH structure should try to ensure that a UE can detect that the MCCH has been modified within the first TTI of the transmission. If this is not possible, then the use of alternate RNTI values to indicate change/ no change from the previous modification period could be considered for single-cell P-MCCH transmitted on DL-SCH.

2.2
Detecting MCCH change relating to MTCH reception

The second MCCH monitoring cause identified here is the detection of change for an ongoing session e.g. session stop, reconfiguration or recounting. A number of possibilities for signalling this information can be identified:

1. The UE could obtain the change indication from periodically monitoring of the MCCH that carries access control information for the service i.e. P-MCCH or an S-MCCH. 

A potential disadvantage is that a UE might have to receive one or more S-MCCH depending on the number of services being received together with another (P-MCCH) to detect session starts.

2. P-MCCH could contain a change indication IE covering all MCCHs in the cell as well as session start indication. The UE would not receive the S-MCCH until a change was indicated.

This could reduce the UEs monitoring load but false alarms should be avoided e.g. via indicating which S-MCCH is involved.

3. The required indications, triggering the UE to receive MCCH if necessary, could be included within an MSCH, should MSCH be agreed and have a suitable format. This would remove the need to periodically receive MCCH in addition to MSCH.

No strong opinion is expressed between options 1 and 2, although 2 does seem to be better where a UE is receiving more than one service or is monitoring for session start whilst receiving another service. Because change indication would need to be made on S-MCCH, if it is also indicated on P-MCCH then possibly it could be left to the UE to decide. Option 3 could be efficient for UEs in all circumstances if an MSCH were to be present but reliability relative to receiving MCCH may be an issue.  

3
Conclusion

The question of whether a paging related MBMS session start/ counting indication should be incorporated into the E-UTRA MBMS control architecture has been considered. It seems possible that an indication of MCCH change, possibly including the use of paging indicators, could be incorporated within the normal paging mechanism. This would enable UEs that are in RRC_Idle state monitoring for session start/counting to avoid periodic reading of MCCH. It has been proposed that RAN2 should provide such a capability. 

It is further proposed that RAN2 should discuss the pros and cons of the two approaches discussed in section 2.1. It could further be considered whether this indication encompasses only session start.

UEs in RRC_Connected state would detect session star/counting by receiving MCCH periodically (every modification period).  UEs receiving MBMS services would be provided with an indication of MCCH changes in the P-MCCH covering all MCCHs relating to the P-MCCH and possibly indicating which service or S-MCCH has been changed.

References

[1] R2-074576, LS on paging grouping decision in RAN2

[2] R2-074246, Discussion on MCCH update, LG Electronics Inc.

