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1
Discussion
At the RAN2-53 meeting in May [Shanghai, China], Ericsson presented a set of documents [1, 2, 3 and 4] where a signalling RB configuration for MCCH was proposed and where certain problems associated with the MCCH were discussed. No definite conclusion was reached at the meeting. The discussion was supposed to continue via Email. For various reasons, that Email discussion did not take place.
Certain basic assumptions regarding the MCCH information were presented in [1], reaching the conclusion that the MCCH should be dimensioned for an information content of up to about 1 000 octets (per repetition period). Assuming an MCCH configuration using a modification period of 5.12 seconds, split into four repetition periods of 1.28 seconds each, it yields a minimum bandwidth in the order of 7 kbps for the MCCH.

There are two basic configuration alternatives for the MCCH to be considered [5]: the "stand-alone" MCCH mapped on a separate S-CCPCH and the "legacy FACH" MCCH, sharing the physical resources with other signalling and user plane data sent on FACH. Both options are available according to the standard, however, the Ericsson preference is clearly the "stand-alone" MCCH. The main reasons for that is that using the "stand-alone" MCCH simplifies the scheduling of information on the MCCH and that it avoids potential starvation of non-MCCH information when using a common physical resource. Potential starvation could have a negative impact on the signalling performance in the cell, including the call set-up signalling, and is clearly undesirable.
In [6], Ericsson resubmits the CR to 25.993 with the proposed 7.6 kbps signalling RB for MCCH; the same proposal as was available at RAN2-53. Ericsson considers this configuration to be a valid configuration of the MCCH and it is proposed to include it in TR 25.993 as a reference configuration for the MCCH. This is also the MCCH configuration that Ericsson currently plans to use in the MBMS deployment.
The notable thing about this configuration is that a TTI of 20 ms is used. Referring to TS 25.306, there are two sets of FACH TTI for the MBMS capability part B (FDD), cf. the tables 25.306/4.13-3a and 4.13-3b. The table 25.306/4.13-3a applies when the UE supports MBMS PTM reception in CELL_DCH. In this case, 20 ms TTI may be used for MCCH. In case the UE does not support MBMS PTM reception in CELL_DCH, the TTI is restricted to 10 ms. Ericsson believes that the ability of the UE to receive MBMS PTM in CELL_DCH is essential for the overall user experience, and for that reason, Ericsson chose to optimise the MCCH configuration for this case.
The main reason why 10 ms TTI is considered unsuitable for the MCCH configuration is related to the restrictions on the OSD window size. This problem was also discussed in [1]. In order to benefit from the L2 combining gain between repetition periods that is possible on MCCH, it necessary to keep the number of RLC PDUs during a repetition period within the configured OSD window size. (To be more precise, it is the number of unique RLC PDUs during a modification period that need to be kept within the OSD window size, including any MBMS ACCESS INFORMATION messages that might be sent.) The maximum OSD window size that can be configured is 64, which means that a TTI less than 20 ms cannot be used, if the network shall be able to make full use of a repetition period of 1.28 seconds and still allow the L2 combining of information from subsequent repetition periods within a modification period.
In fact, taking the NOTE 1 in TS 25.322, sub-clause 11.2.3.2 "Out of sequence SDU delivery" into account, it is even questionable if an OSD window size of 64 can be used without a risk for "undetected protocol errors" in the UE. The problem that the NOTE 1 refers to is a potential risk that the receiver incorrectly combines RLC PDUs from different modification periods, if the OSD window size is too large and the RLC sequence numbers are allowed to advance too fast. As a result, incorrect RLC SDUs might occasionally be delivered to the RRC layer. The practical implication of this problem has been somewhat debated. It is quite clear that if the block erasure rate (BLER) on the MCCH is reasonably low (let's say < 20%), the risk for this problem to occur should be negligible. If that is true, this problem should only occur during very poor MCCH reception, in which case the RLC SDUs delivered to upper layers are anyhow more or less useless. Consequently, it might still be possible to use an OSD window size up to 64 on the MCCH, without too much practical implication. Given that this might be the case, UEs should be designed with some precaution to avoid internal protocol errors due to occasional false RLC SDU deliveries during very poor MCCH reception. Fortunately, there is a very simple means to prevent the problem, namely to perform a re-establishment of the RLC entity used for MCCH reception at the start of each modification period. That was proposed as a UE requirement in [3]. At this stage, it is a bit late to mandate that solution (or any other solution) for Rel-6. However, it could be implemented on a voluntary basis and RAN2 should perhaps consider it as a Rel-7 requirement for MBMS capable UEs.
It is a bit unclear why the restriction to 10 ms TTI was introduced in TS 25.306 for the UEs that do not support MBMS PTM reception in CELL_DCH. During MBMS PTM reception, the UE may soft or selectively combine one less cell than usual while receiving the S-CCPCH carrying MCCH [TS 25.306, sub-clause 4.13]. Hence, the MCCH reception may have a negative impact on the MTCH reception. One explanation for the 10 ms TTI that has been given is that it would minimise the impact on the MTCH reception when the UE periodically (each modification period) has to read the MBMS MODIFIED SERVICES INFORAMTION (MSI) message on MCCH. However, one should keep in mind that the MCCH may be transmitted with a high spreading factor (e.g., SF = 256), in which case the amount of information that can be transmitted within a 10 ms TTI is typically less than ten octets. It is quite clear that the MSI message is often much larger than that, in which case the UE would anyhow need to read a number of TTIs in order to receive the complete message. Moreover, at a change of the MBMS serving cell, the UE may be required to read the more or less the complete MCCH information of the new serving cell. Also in this case, the MCCH reception will continue for substantially longer periods than a few TTIs. Altogether, the rationale for restricting the TTI to 10 ms seems questionable, because the UE anyhow needs to read the MCCH for substantially longer periods in many cases. Consequently, the short TTI does not really help to protect the MTCH reception, if that was the reason for restricting the TTI. Those considerations should thus not prevent a network from using an MCCH configuration with 20 ms TTI, if an optimisation towards UEs supporting MBMS PTM reception in CELL_DCH is desired.
2
Conclusion and proposal

A signalling RB configuration for MCCH is proposed in [6]. This is an example of a "stand-alone" MCCH configuration providing a bit rate of 7.6 kbps, suitable for handling a total amount of MCCH information of up to about 1 000 octets, if the MCCH is configured with a repetition period of 1.28 seconds. A 20 ms TTI is used to enable L2 combining of RLC PDUs between the repetition periods within a modification period also when the MCCH is fully utilised (assuming an OSD window size of 64).
It is proposed that RAN2 agree the CR in [6] and includes the proposed signalling RB in TR 25.993 as a reference signalling RB for MCCH.

It is also proposed that RAN2 considers potential solutions to prevent the problem mentioned in the NOTE 1 in TS 25.322, sub-clause 11.2.3.2 "Out of sequence SDU delivery". One solution was proposed in [3] at RAN2-53, namely to perform a re-establishment of the RLC entity used for MCCH reception at the start of each modification period. If that solution is considered suitable, it is proposed to include it as a Rel-7 requirement for MBMS capable UEs. It is also recommended that Rel-6 MBMS capable UEs implement some precaution for the problem associated with the NOTE 1, but in that case on an implementation specific basis, since it is considered too late to mandate a specific Rel-6 solution.
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