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1 Introduction
The current CRS muting requirements in section 3.6.1.3 in [1] contains a TBD. This TBD value is related to the muted bandwidth for category M2 UEs when downlink bandwidth is not configured for the UE. Some companies argued that the muted bandwidth in this case should set to 24 PRBs due to multicasting while others had different views. In this contribution, we discuss this open issue and make our proposal.  
2 Discussion 

There are two logical channels defined for SC-PTM, namely SC-MCCH for control information and SC-MTCH for multicast data. If SIB20 is transmitted in a cell, it configures one SC-MCCH for the cell, and this SC-MCCH may carry up to 128 SC-MTCH configurations. SC-MCCH and SC-MTCH are both carried by PDSCH transmissions scheduled by MPDCCH. 

The SC-MCCH configuration in SIB20 indicates modification period, periodicity, subframe offset, and an MPDCCH narrowband for scheduling of PDSCH transmissions carrying SC-MCCH (mpdcch-Narrowband-SC-MCCH). Using this information, UE monitors the MPDCCH Type1A common search space (CSS). Both the MPDCCH and PDSCH transmissions associated with Type1A CSS have a maximum bandwidth of 6 PRBs regardless of the UE bandwidth. 
· Observation #1: MPDCCH and PDSCH transmissions associated with Type1A CSS have a maximum bandwidth of 6 PRBs regardless of the UE bandwidth.
Each SC-MTCH configuration in SC-MCCH indicates an MPDCCH narrowband for scheduling of PDSCH transmissions carrying SC-MTCH. Using this information, UE monitors an MPDCCH Type2A CCS, and the MPDCCH transmissions associated with Type2A CSS have a maximum bandwidth of 6 PRBs. The SC-MTCH configuration also indicates one of the following PDSCH configurations:
1) TBS ≤ 1000 bits for configured maximum PDSCH bandwidth of 6 PRBs for SC-MTCH
2) TBS ≤ 4008 bits for configured maximum PDSCH bandwidth of 24 PRBs for SC-MTCH
Option #1 can be supported by Cat-M1, Cat-M2 and non-BL UEs. Option #2 can be supported by Cat-M2 and non-BL UEs.
· Observation #2: Maximum TBS and maximum PDSCH bandwidth are configurable per SC-MTCH (in SC-MCCH).
This means that the maximum channel bandwidth that the UE is required to be able to handle to receive the multicast transmission is known well in advance. For example, a Cat-M2 UE interested in receiving multicast transmissions can receive the SIB20 and the MPDCCH/PDSCH carrying SC-MCCH using a maximum bandwidth of 6 PRBs. If the SC-MCCH configures an SC-MTCH that is of interest to the UE, the UE will then know whether that SC-MTCH is configured according to option #1 or option #2 above. In either case, the MPDCCH for the SC-MTCH will have a maximum bandwidth of 6 PRBs, but the maximum bandwidth of the PDSCH carrying the SC-MTCH will be according to either option #1 or option #2.
So, it is only when the SC-MTCH is configured according to option #2 above, and only when a PDSCH transmission carrying the SC-MTCH is performed that the UE needs to be prepared to receive a wider channel bandwidth than 6 PRBs. Therefore, it is not necessary to specify a wider center CRS bandwidth than 6 PRBs for this scenario [1].
· Proposal: Do not specify a wider center CRS bandwidth than 6 PRBs for any multicast scenario. 
3 Conclusion

In this contribution, we have discussed the maintenance issue related to the muted bandwidth in the center-frequency for category M2 UEs. More specifically, we have analyzed the multicast impact on CRS muting for category M2 UEs, and whether there is any need to specify a wider center CRS bandwidth. Based on the discussions, we have made following observations and proposal:
· Observation #1: MPDCCH and PDSCH transmissions associated with Type1A CSS have a maximum bandwidth of 6 PRBs regardless of the UE bandwidth.
· Observation #2: Maximum TBS and maximum PDSCH bandwidth are configurable per SC-MTCH (in SC-MCCH).
· Proposal: Do not specify a wider center CRS bandwidth than 6 PRBs for any multicast scenario. 
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