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After the last RAN2 meeting, the issue about the "Validity of MBMS PTM RB configurations" has been subject to Email discussion on the reflector, subject: [POINT 3]. The Email discussion seemed to leave certain issues open. In this paper, Ericsson would like to summarise an opinion on the subject.

Understanding of the current requirements

The understanding of the current RRC requirements is that nothing particular is specified regarding the activation time of MBMS PTM radio bearers; neither for those services modified during a modification period, nor for those unmodified. Usually this means that the UE is supposed to apply a new configuration as soon as possible after the UE has received the information about the new configuration. 

Unless something else is specified, Ericsson has the opinion that this is a reasonable interpretation of the RRC requirements regarding the MBMS PTM RB information that the UE receives, regardless of whether the information is modified in the particular modification period or it is unmodified. 

So far, Ericsson has not seen a major problem with this interpretation, although it could require certain network behaviour to avoid disturbances if the PTM RB information needs to be modified in the cell.

Aligning PTM RB (re)configuration to the modification period boundary

Ericsson agrees that it could be useful to align the activation of modified PTM RB information to the end of the modification period wherein the modified PTM RB information is signalled to the UE. In that case, the intended UE behaviour needs to be clearly specified in the RRC specification.

The reason why this could be useful is that it would reduce the time spread between UEs when acting on the modified PTM RB information. It is also seen as a rather simple and straightforward requirement to be implemented in the UE.

However, regarding the PTM RB information that is unmodified, Ericsson would like to maintain the understanding that the intended UE behaviour is to apply the PTM RB configuration as soon as possible after the UE has received the information. For instance, a UE entering a cell and obtaining the MCCH information of that cell for the first time shall apply any unmodified PTM RB configuration as soon as possible after the information has been received. (A certain processing time is acceptable, but the UE should be ready to receive the PTM RB information in the first TTI starting more than [X ms] after the PTM RB information has been received.)

Aligning the PTM RB (re)configurations between cells

The abovementioned alignment of the modified PTM RB information to the end of the modification period wherein the modified PTM RB information is signalled does not guarantee an alignment of the activation between cells. This could be a problem if soft combining shall be applied.

At the last meeting and during the Email discussions that followed, it has been suggested that the UE could temporarily stop the soft combining for a period before and after the activation of the new PTM RB configuration. That would then prevent the UE from attempting to soft combine signals from the neighbouring cells that are not meant to be soft combined. (Attempting to soft combine signals that are not meant to be soft combined is usually destructive.)

Ericsson does not believe that the suggested discontinuation of the soft combining is a proper way to solve the problem. The main reason for that is that if a network has been planned for soft combining, the combining gain is necessary to achieve the intended area coverage in the cells. It is foreseen that if the combining gain is lost, up to 30% of the area coverage might be lost. That is not acceptable. Therefore the suggested solution is not considered a viable way forward.

The Ericsson opinion is that the proper way to handle the potential problems with soft combining during PTM RB reconfiguration would be to align the activation of the modified PTM RB configuration between the affected cells. This could be achieved by quite simple means. 

It is suggested to introduce an optional delay of the activation of the modified PTM RB configuration relative to the end of the modification period wherein the modified PTM RB information is signalled to the UE. The delay could be expressed as an integer number of TTIs. The range should be large enough to span the entire next modification period. In the most extreme case, the modification period is 10,24 s and the MTCH TTI is 40 ms, which would require an optional delay value ranging from 1 to 256 TTI (8 bits).

The UE behaviour should be specified such that the delay value is applied relative to the end of the modification period wherein the modified PTM RB information was received. The UE should assume that soft combinable transport blocks are available in the neighbouring cells, based on the old PTM RB information, corresponding to the number of transport blocks in the current cell given by the delay value. The UE should assume that soft combinable transport blocks are available in the neighbouring cells, based on the modified PTM RB information, corresponding to the transport blocks in the current cell following number of transport blocks given by the delay value.

A single delay value should be sufficient for each modification period. It should be provided as optionally present in the MBMS MODIFIED SERVICES INFORMATION (MSI) message. In addition, a single bit might be needed for each service included in the MSI message to indicate whether that particular service shall be affected by the delay value or not. In this way, critical and non-critical PTM RB (re)configurations could be signalled simultaneously within the same modification period.

Conclusion

To summarise, it is proposed that the following is specified:

(1)
The UE shall apply the unmodified PTM RB information (e.g., following a cell reselection) as soon as possible after it has been received. A reasonable processing time of [X ms] should be specified. (Suitable values for the maximum processing time could be in the range of 50 to 100 ms; TBD.)

(2)
As the default behaviour, the UE shall apply the modified PTM RB information (e.g., at session start or at a PTM RB reconfiguration) at the boundary between the modification period wherein the modified PTM RB information is received and the next modification period of that cell.

(3)
As an option, the network may signal an activation delay relative to the default UE behaviour (2). If an activation delay value is present in the MSI message, the activation of the modified PTM RB information may be delayed an integer number of MTCH TTIs relative to the default UE behaviour. The possible delay values should range from 1 up to the number of TTIs contained within a modification period (256 at most).

(4)
If the activation delay value is present in the MSI message, the network shall indicate on a service-by-service basis, for which services in the MSI message the activation delay value (3) applies and for which services the default UE behaviour (2) applies.

The first two items (1, 2) should be non-controversial and are recommended. The last two items (3, 4) could be discussed, but if a solution is considered as needed for the alignment of the soft combining at a PTM RB reconfiguration, those two items represents the recommended solution.

