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1.
Introduction
This document proposes MCCH channel structure and how to transmit MBMS control information on MCCH.
2.
MCCH Channel Structure
2.1.
Hierarchical MCCH Channel Structure
We propose hierarchical MCCH channel structure as shown in figure 1.
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Figure 1. Hierarchical MCCH Channel Structure
2.2.
Primary MCCH
P-MCCH channel is used for MBMS control information about single cell services provided by the current cell. If necessary, P-MCCH channel can be also used for carrying MBMS control information common to all MBMS services transmitted in the current cell, regardless of service type i.e. either single cell service or multi-cell service. 
When P-MCCH is transmitted, PDCCH associated with DL SCH carrying P-MCCH indicates MCCH-RNTI with update information. Thus, UE can know if MBMS control information on P-MCCH is updated or not by receiving the PDCCH. 
2.4.
Secondary MCCH
S-MCCH is used for MBMS control information about multi-cell services with MBSFN. There is at least one S-MCCH channel per MBSFN area. These S-MCCH channels can be MBSFN combined. Thus, these S-MCCH channels are mapped to MCH channels.
S-MCCH transmits MBMS control information for one or more multi-cell services with MBSFN e.g. PTM RB information and time/frequency scheduling of MTCH channels.
3.
MCCH Transmissions
3.1.
MCCH Period and HARQ Operation
In UMTS MBMS, we have the repetition period and the modification period of MCCH transmissions. MBMS control information is repeated every repetition period and can be modified every modification period. Since MBMS control information is repeated several times, if UE lost one transmission of MBMS control information in a repetition period, UE can recover the lost MBMS control information in the next repetition period. 
On the other hand, in LTE, we propose to apply HARQ to MCCH transmissions without uplink feedback for better performance. As shown in figure 2, HARQ entity at eNB re-transmits MAC PDU carrying MCCH. HARQ parameters, e.g. the number of retransmissions for MCCH and IR pattern, can be pre-defined and signalled to UEs. The HARQ parameters for P-MCCH can be signalled by system information and the HARQ parameters for S-MCCH channels by P-MCCH. 
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Figure 2. MCCH HARQ operation without feedback
Since HARQ retransmission for MCCH can be used to recover lost control information, eNB may not use the repetition period of MCCH transmissions or may limit the number of repetition periods within a modification period. In figure 3, length of the repetition period is set to length of the modification period. Thus, only the modification period is shown. Within one modification period, HARQ entity (re-)transmits MBMS control information on DL SCH and MCH according to the pre-defined configuration.
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 Figure 3. MCCH Transmissions with the modification period
3.2.
RLC OSD and MCCH Update
Every modification period MBMS control information on MCCH can be modified. The modification can be indicated on PDCCH i.e. MICH associated with P-MCCH on DL SCH. If modification is indicated on the PDCCH in the current modification period, UE should receive MCCH on the current modification period. If no modification is indicated on PDCCH in the current modification period, UE that successfully received the previous modification period can skip the current modification period.
Moreover, if there is no modification in the modification period #M+1, eNB could re-transmit RLC PDUs transmitted in the previous modification period #M with the same sequence numbers. As a result, UE RLC could perform OSD (Out of sequence SDU delivery) function in UTRAN like UTRAN i.e. UE RLC reassembles SDUs and transfers them to the upper layer regardless of in-sequence.
Therefore, if no modification is indicated on the PDCCH in the current modification period, UE RLC can keep storing RLC PDUs received for the previous modification period pending the retransmission of missing PDUs carrying MCCH in the current modification period. Thus, UE RLC can recover RLC PDUs lost in previous modification periods. On the other hand, if modification is indicated on the PDCCH in the current modification period, UE RLC removes all remaining PDUs from storage.
4.
Conclusion
In conclusion, we propose
1.
Hierarchical MCCH channel structure consisting of one primary MCCH channel and several secondary MCCH channels.
2.
HARQ retransmission of MCCH information without uplink feedback channels
3.
Indication of updated MCCH information on PDCCH, in particular for P-MCCH.
4.
RLC UM with OSD is applied to MCCH like UMTS.[image: image4.png]
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