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1 Introduction

Current specifications [1] mandate that a payload CRC be calculated and included in SYNC PDUs to enable error detection by the receiving eNB. However, due to the way MBMS data is transmitted, the usefulness of this information to the receiving eNB is limited, while the calculation of the CRC poses a significant burden to the BM-SC. A contribution on this subject was presented at RAN3 #76 [2], and some companies seemed to favor continuing the discussion on this issue.
In this contribution we will further analyze the issue of error detection in MBMS user plane data over the M1 interface.
2 Errors in MBMS UP Data
Figure 1 shows the MBMS user plane architecture in LTE [3]. SYNC PDUs containing user plane data are sent from the BM-SC to the eNB, supporting content synchronization.
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Figure 1 IP Multicast distribution of MBMS user plane data from the BM-SC to the eNBs.

Each SYNC PDU contains a CRC field for its payload. The CRC calculation is performed in the originating node, i.e. the BM-SC, for every packet to be sent. The receiving eNB can therefore detect if payload data has been corrupted between the BM-SC and itself. At least in theory, being able to detect packets with errors should enable the eNB to correctly drop them avoiding radio interference in the MBSFN area.
2.1 Problems due to Data Distribution
MBSFN data is distributed via a multicast tree: errors could occur on the common “trunk” or on one or more of the different paths. Depending on where the errors occur, the effect will be different: errors that occurred in the common “trunk” will be exactly the same across all participating eNBs, whereas errors which occur on one or more branches will affect only eNBs connected through those branches.
Normally, the nodes belonging to the same MBSFN area will differ only in the last branches of the multicast tree: only errors that occur very late in the tree will cause interference, while errors in the “trunk” will be broadcasted identically. Therefore, only errors which occur in different branches will cause radio interference in the MBSFN area.
When an error has occurred between the BM-SC and the eNB, an eNB implementation receiving the PDU where the payload CRC fails will correctly interpret the data as corrupt. This information, however, has very little value for the receiving eNB, because it has no knowledge about where the error occurred, or how many errors occurred. Without this knowledge, there is no reason for the eNB not to broadcast the data anyway, thereby relying on higher layers to interpret the received information. The benefit of having the payload CRC is therefore very limited, but the BM-SC must still calculate it for every PDU sent.

It should be possible to at least give the possibility of not using this functionality, in order for the BM-SC not to be required to calculate the payload CRC. We foresee the biggest benefit of this change in Type 1 PDUs, which carry MBMS user plane data. We therefore propose:

Proposal 1: It shall be possible to indicate at least in the Type 1 PDU that the CRC can be ignored.
Proposal 2: Agree CR in [4].
3 Conclusions and Proposal
When sending SYNC PDUs over M1, the BM-SC is required to calculate the payload CRC for every packet sent. We have shown that the benefit of having such payload CRC is very limited. For this reason, we believe it is beneficial for the network to have the option of not using this functionality, at least for SYNC PDUs of Type 1 which carry UP traffic.

Proposal 1: It shall be possible to indicate at least in the Type 1 PDU that the CRC can be ignored.
Proposal 2: Agree CR in [4].
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