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1
Introduction

So far there has been no discussion regarding how the UE will monitor changes to MCCH content i.e. whether there should be an LTE MICH or whether UEs should be required to periodically receive MCCH in order to detect session start or other changes. This Tdoc summarises some options for providing a MICH and the alternatives. It is concluded that there may be some value in having a MICH but it is difficult to evaluate the cost-benefit trade-off. The Tdoc also considers how a UE that is receiving an MBMS service might be alerted to a related MCCH change.

2
Discussion

In UMTS R6, a MICH enables UEs that are camped in a cell waiting for session start to detect, within a paging occasion, that changes to MCCH content have occurred without the UEs having to receive MCCH. If the UE detected a change it would then receive MCCH in order to identify if the change related to a service that it should receive. Dependent upon the granularity of the paging indicators contained by MICH the UE would be protected from false alarms to some degree i.e. the paging indicators could identify which service(s) triggered the change to within certain groups. For R6, the MICH indicated only session starts and counting but for R7 the scope was increased so that a UE could rely upon it to indicate any change.  So far there has been no discussion of the use of a MICH for E-UTRA. 

As in the case of UMTS, if a MICH were implemented for E-UTRAN, two use cases could be identified. 

a. Indicating a change to MCCH due to session start or counting prior to session start.

b. Indicating a change to MCCH due to session stop, recounting, and reconfiguration relating to an ongoing service.

It is suggested that the primary role of a MICH would be to serve case a. The usefulness of a MICH in respect of case b is likely to depend on the details of MCCH implementation i.e. whether it turns out that it is efficient for a UE to receive a MICH rather than MCCH in order to detect an MCCH change relating to a service that it is receiving.

The purpose of a MICH would be to avoid the need for a UE to receive MCCH periodically. Should the UE be required to periodically receive MCCH then there is a second issue regarding whether the UE could identify from the PDCCH part of the transmission that a change has occurred and if this would result in useful battery saving.

For UEs that are in RRC_Idle state there could be a battery saving advantage if the UE only has to wake up for its paging occasion and not for periodically receiving MCCH as well. If it were to be assumed that the length of an MCCH repetition period was the same as the UE paging DRx cycle then there could be a fifty per-cent reduction in battery cost relative to receiving both. However, such a gain would only be available if the false alarm rate were low or the frequency with which MCCH changed was low, otherwise the UE could be directed to receive MCCH at almost every paging occasion. To reduce the frequency of false alarms the ability to include paging indicators in the MICH signalling seems to be desirable. A further issue that must be considered is the avoidance of placing an additional burden on UEs that are not monitoring for MBMS activity.

2.1
Options for MICH implementation
The following are identified as potential methods for providing a MICH 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 TTI or 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. 

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 subframe i.e. there is delay in decoding the PDCCH during which the PDSCH must be received. This method avoids the costs of options 1b and 2. 

Option 1b requires UEs that are not interested in MCCH change indication to detect one of two alternative RNTIs whilst those UEs that are interested in MCCH change would need to detect three. However, UEs that are not interested in MCCH would not need to receive and/or decode the paging DL-SCH unnecessarily and the overhead cost of 2 is avoided. 

Option 2 would require UEs that are interested in MCCH change to detect two RNTIs but UEs that are not interested in MCCH are not required to receive and/or decode a DL-SCH component. However, when both paging and MCCH change need to be indicated simultaneously there is an increased load (doubling) on the PDCCH.

In all cases where there is a MCCH change and no paging to be signalled there is an increased load on the PDCCH i.e. a transmission will be made whereas without MICH nothing would need to be transmitted. In judging the trade-off between including a MICH or not in the MBMS signalling architecture, possibly the primary trade-off is between

· Increased load on PDCCH to signal MCCH change in every paging occasion within one or more paging cycles and UE battery saving through not having to receive MCCH each modification period.

In choosing between the proposed options a critical factor could be the battery cost difference between a UE receiving PDCCH in order to detect the presence of a paging RNTI and receiving and decoding the paging DL-SCH. If there is no difference then option 1a may be a suitable solution, if there is, then either option 1b or 2 may be preferable. It may be relevant to note that at RAN2#59bis it was accepted that the power saving between receiving a paging PDCCH and the paging PDSCH was negligible [1] possibly suggesting that option 1a would be acceptable.

The problem of indicating MCCH events to UEs in RRC_Idle state is related to the implementation of a public warning system (PWS) whereby UEs receive an indication that they should receive particular transmissions possibly via the MBMS system. Utilising MBMS for such a purpose, where all UEs need to get the information about MCCH updates, would mean that it is highly desirable to minimise the additional battery consumption caused by MCCH update monitoring.

2.2
Optimisation of MCCH reception for early detection of MCCH change
Incorporating MICH within the paging structure is of benefit to UEs that are in RRC_Idle state but it may be of limited benefit to UEs that are in RRC_Connected state unless they continue to monitor their paging ocassions.  For UEs that are in RRC_Connected state periodic reading of MCCH could be preferable in order to detect session start particularly if MCCH has to be received with no greater frequency than paging and whether a service of interest can be detected in the first TTI. It therefore seems necessary to ensure that a UE can detect that the MCCH has been modified either within the first TTI of the transmission or, in the case of P-MCCH transmitted on DL-SCH from the PDCCH announcement of the transmission i.e.

1. The UE should be able to detect that there is a change in MCCH and preferably whether the change affects the UE within the first TTI of the MCCH transmission. 

2. For the particular case of MCCH transmitted on DL-SCH it would be possible to indicate that an MCCH change has/ has not occurred on PDCCH e.g. through the use of alternative MCCH-RNTIs and the UE searching for both.

If the conclusion reached in [1] is assumed to be applicable for MCCH then option 1 could be sufficient.

2.3
Monitoring of MCCH in connection with MTCH reception

In the above the assumption has been that the UE is monitoring to detect session start. The second monitoring issue is detection of a change of circumstances 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 start.

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. This would remove the need to periodically receive MCCH in addition to MSCH.

4. The change indication could be included in MICH.

This could increase the MICH false alarm rate for UE that are not interested in the session start and would require UEs to receive MICH.

It is proposed that 4 is the least attractive of the options and should be avoided. 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 MICH 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 to avoid periodic reading of MCCH. It is proposed that MCCH update notifications on shared carrier are optimised so that in addition to change indications carried on P-MCCH (e.g. value tag) a separate indication is given at the same time with paging occasions.

It is further proposed that RAN2 should discuss the pros and cons of the two approaches discussed in section 2.1 – here a slight preference towards approach 1a is expressed i.e. MCCH modification indication is combined with paging signalling. It could further be considered whether this indication encompasses only session start.

Independent of the approach chosen for delivering MCCH update notification to idle mode UEs not receiving MBMS, it is proposed that connected mode UEs as well as UEs receiving MBMS services on MTCH would be provided an indication about MCCH changes in the P-MCCH covering all MCCHs and possibly indicating which service or S-MCCH has been changed. This is also needed for dedicated carrier operation if it is assumed that PDCCH and paging occasions do not exist in that case.
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