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Introduction

During discussion on the RRC CR an inconsistency has been found versus the timing of the information on MCCH when the UE is notified via the MICH channel.

Reading of MCCH and MICH

The current assumption is that the UE reads the MICH when no services that it has joined has activated a transmission on a PtM radio bearer. When the UE receives a service on a PtM bearer it is notified of newly started services by the change information which would be sent on the MCCH, and which would allow the UE to identify quickly the changed services.

This is in accordance with the UE capabilities captured in 25.346, 

When the notification for one cell group is set on the MICH in one modification period the corresponding changes on the MCCH are applied only one modification period later as shown in  Figure 1.
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Figure 1: Current timing of MICH and MCCH reading

This allows the UE to start the reading of the MCCH at the beginning of a modification period, and use techniques for selective combining of the repetitions of the information. One proposed optimisation of this was to introduce a “modified service information message” which would be a sort message that includes all services that have been paged on the MICH one modification period before. In  Figure 1 this means that the modified service information message in modification period B contains the information on services indicated on MICH in modification period A. 

This however implies that the UE reads always MCCH and MICH in parallel, which is different from the current UE capability. This is because when the UE reads the MCCH in period A e.g. due to false alarm on the MICH, and finally realizes that no service it has joined is ongoing, it needs to read the MICH in parallel. The rationale of this is that during the period A e.g. the green service could start, which would be paged during the modification period A, but changes in the MCCH would only be seen in the modification period B. So reading of the MCCH if it is not read continuously does not replace reading of the MICH. Instead the MICH needs to be read in parallel when the MCCH is read.

Proposed solutions

In order to resolve this problem two possibilities exist:

1. Change the current UE capabilities for simultaneous reception of PICH, MICH and FACH

2. Change the scheduling of MCCH so that it contains information on services that are paged in the same time in the MICH.

The first possibility seems to be straight forward. The second possibility is even easier and would not change the behaviour of the UE, except that it does not need to read the MICH in parallel to the MCCH.
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Figure 2: Alternative timing of MICH and MCCH reading

The behaviour according to Figure 2 for UEs that have received a notification on MICH would be the same as above, i.e. they start reading the MCCH at the beginning of the next modification period, and can then use methods like the selective combining across repetition periods for reception of the information on MCCH.

UEs that have started reading of the MCCH already in modification period A due to false alarm will receive the MCCH information for e.g. the green service in modification period A already, and are able to use the selective combining across the repetition of the MCCH information during the period A, they will only receive the information one modification period earlier.

The only inconvenience about the alternative scheme is that the load for the MCCH might increase slightly due to the fact that the services are indicated on the MCCH one period earlier and for optimization an indication is needed in the modified service information message. The indication is used to distinguish between different changes of two consecutive modification periods, for instance, immediate change of the modification period B following change of the modification period A. 

Conclusion

We suggest to adopt the solution 2 in order to ease the UE implementation, and introduce it in 25.346 according to the CR below, and consider the issue in the RRC CR. 
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Figure 3: Illustration of MICH timing relative to Modification period
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