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1.
Introduction

During discussions on MCCH and measurement occasions, we have identified a potential problem with UE measurement occasions and the reading of MCCH.

2.
Problem

Since UEs in Cell_FACH can be periodically performing measurements of neighbour cells, as defined in 25.331 §8.5.11, it is possible that the MCCH repetition period will coincide with a UEs measurement occasions period because both are based on intervals whose lengths are defined as power of 2. If a UE is making inter-frequency or inter-RAT measurements then it could be unable to receive part of the MCCH transmission in every repetition period. The part that the UE cannot receive would depend upon its assigned C-RNTI.

A UE in Cell_FACH state will receive MCCH following an MBMS page and whilst receiving an MTCH. The part of the MCCH that is masked by the measurement occasion may or may not be significant to the UE but for those UEs for which the MBMS Changed Information message is not receivable the MCCH will effectively be inaccessible. Loss of other segments of an MCCH may prevent receiving a particular service.

3. 
Solutions

In order to resolve this problem, a number of solutions are possible:

1. MCCH is given priority

If the UE detects that an inter-frequency or inter-RAT measurement occasion and a requirement to receive MCCH occur at the same time then the UE should prioritise the reading of MCCH unless a subsequent repetition period in the modification period does not overlap a measurement occasion in which case it could delay receiving MCCH. 

2.  Delay making the measurement

The UE could delay making the measurement until after receiving from MCCH all of the information that it requires. If the measurement cannot be made before a subsequent measurement occasion occurs then the measurement is abandoned.

3. Jitter the MCCH repetition period transmission start time

By making the MCCH repetition period transmission start time irregular within a modification period, i.e. advancing or delaying it by a number of frames it should be possible for all UEs to successfully receive MCCH information within a modification period.  It will take longer for some UEs since there is a chance that any UE at any time will be the one whose measurement occasion coincides with the MCCH boundary.

This option introduces complexity for the system in order to aid a what will be a small number of UEs and so it is probably better to place the solution within the affected UEs.

4. Make the MCCH repetition period other than 2k
By making the MCCH repetition period a value which is not a multiple of the FACH measurement occasion the problem may be solved in the same way as the jitter solution above.  

As noted for 3, this also introduces complexity for the system whereas the solution may better placed within the affected UEs.

5.  Scramble the order in which MCCH information is transmitted

If the order in which information appears on MCCH is re-ordered within repetition periods in a modification period it may be possible that no information would be masked by measurement occasions across a modification period. 

Such a solution may result in sub-optimum reading times for UEs in general and also introduces administrative complexity.

4. 
Conclusions

This paper identifies a potential problem where measurement occasions are synchronous with MCCH repetition periods for UEs that are in Cell_FACH state. A number of solutions have been identified some of which entail action by the UE (options 1 and 2) and some of which entail modification to MCCH transmissions (options 3 to 5). It is proposed that because the number of UEs with this problem could be quite small the solution should be based in the UE.

It is proposed that options 1 or 2 should be adopted with a preference for option 1 i.e. the UE just skips the measurement occasion unless it is able to receive MCCH at a later repetition period within a modification period. 
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