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1 Introduction
There are some potential use cases where eMBMS could be used as a group communication mechanism to serve a large number of MTC devices, for example device triggering and firmware update. Therefore, it is beneficial to allow low cost MTC UEs to support eMBMS. 
eMBMS support for low cost MTC UEs was discussed at the RAN2#85 meeting, and the following agreement was made:

A low cost UE may support eMBMS (optional) and if it does it shall support a TBS size for MBMS reception of [10296] (like Category 1).
However, it is still insufficient clear (e.g. the maximum MCH TBS is still open). In this contribution, we will provide further analysis.
2 Discussion
In the current specification, eMBMS broadcast is performed on the full system bandwidth. In the last RAN1 meeting, it was agreed that there is no restriction on the resource allocation size for low cost MTC UEs [1]. Such an agreement enables eMBMS support for low cost MTC UEs, since if low cost MTC UEs could only support a restricted bandwidth (e.g. 1.4MHz), significant specification changes are expected in order to enable low cost MTC UEs to perform eMBMS reception on a carrier with larger bandwidth.
Observation 1: Basically, low cost MTC UEs could support eMBMS without specification impact.

Low cost MTC UEs target low data rates, hence the supported maximum TBS for unicast transmission is limited to 1000 bits. To avoid significant specification impacts, the maximum TBS for broadcast transmission, e.g. data types referenced by SI-RNTI, P-RNTI, and RA-RNTI, are relaxed to 2216 bits [2]. For MCH, it is natural to apply the same TBS limitation as that for broadcast transmission referenced by SI-RNTI, P-RNTI, and RA-RNTI, whereby UE cost will not be increased due to the support of eMBMS reception. Comparing to the maximum MCH TBS of 10296 bits (i.e. same as Category 1), if we reduce the maximum MCH TBS to 2216 bits, about 4.68% cost saving gain could be achieved due to the reduced complexity on turbo decoding.

Observation 2: For low cost MTC UEs, if the maximum MCH TBS is restricted to 2216 bits, about 4.68% cost saving gain could be achieved comparing to the maximum MCH TBS of 10296 bits (i.e. same as Category 1).

On the other hand, if we restrict the maximum MCH TBS to 2216 bits for low cost MTC UEs, it might cause other problems. As shown in Table 1, for a carrier with 20MHz bandwidth, even for the lowest MCS (i.e. 
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= 0), the corresponding TBS is still larger than 2216 bits which exceeds the capability of low cost MTC UEs. To allow low cost MTC UEs to perform eMBMS reception on a carrier with 20MHz bandwidth, we can modify the current TBS table in TS 36.213 to change the entry for 
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= 110 and 
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= 0 to 2216 bits, however this needs to be evaluated by RAN1. Alternatively, we can increase the maximum MCH TBS for low cost MTC UEs to 3112 bits, although UE cost will be slightly increased.
Table 1: TBS when carrier bandwidth = 20MHz (copied from Table 7.1.7.2.1-1 of TS 36.213)
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	TBS (bits)

	0 (QPSK)
	110
	3112

	…
	110
	…

	26 (64QAM)
	110
	75376


Observation 3: To avoid the impact to the current TBS table in TS 36.213, the maximum MCH TBS for low cost MTC UEs shall be increased to 3112 bits.
In addition, if we restrict the maximum MCH TBS to 2216 bits for low cost MTC UEs, MCCH configuration might be limited. Currently, from specification perspective, the maximum size of the MCCH configuration (i.e. MBSFNAreaConfiguration message) is about 27941 bits which is far larger than 2216 bits. This is because one MBSFN area could contain up to 15 PMCHs and one PMCH could contain up to 29 MBMS sessions (i.e. 435 MBMS sessions in total). If we don’t increase the maximum MCH TBS for low cost MTC UEs, network may need to limit the number of PMCH and MBMS session to be configured for one MBSFN area, e.g. limit the number of MBMS sessions to 35 (one MBMS session consumes 63bits). However, such a number may already be sufficient for real eMBMS deployment.
Observation 4: For low cost MTC UEs, if the maximum MCH TBS is restricted to 2216 bits, the number of MBMS sessions that could be configured for one MBSFN area will be limited to 35. However, such a number may already be sufficient for real eMBMS deployment.
Further, if we restrict the maximum MCH TBS to 2216 bits for low cost MTC UEs, eMBMS throughput of other category UEs might be impacted. eMBMS is a broadcast mechanism and network can’t adjust the downlink throughput for different UEs according to their category. Currently, network may assume all the eMBMS capable UEs are Category 1 UEs, and correspondingly limit the MCH TBS to 10296 bits. With the introduction of low cost MTC UEs, network may have to limit the MCH TBS to 2216 bits to ensure that all eMBMS capable UEs could receive the eMBMS broadcast. On the other hand, low cost MTC UEs and other category UEs may have no common interest on the traffics. Traffics for low cost MTC UEs are mainly for the purpose of device triggering and firmware update, which may not be interested by other category UEs. If this is the case, network could broadcast traffics with different data rate targeting different category UEs. 
Observation 5: For low cost MTC UEs, if the maximum MCH TBS is restricted to 2216 bits, eMBMS throughput of other category UEs might be impacted. However, to solve this problem, network could broadcast traffics with different data rate targeting different category UEs.
3 Conclusion

In this contribution, we further analyzed the eMBMS support for low cost MTC UEs, and we have the following observations:
Observation 1: Basically, low cost MTC UEs could support eMBMS without specification impact.

Observation 2: For low cost MTC UEs, if the maximum MCH TBS is restricted to 2216 bits, about 4.68% cost saving gain could be achieved comparing to the maximum MCH TBS of 10296 bits (i.e. same as Category 1).

Observation 3: To avoid the impact to the current TBS table in TS 36.213, the maximum MCH TBS for low cost MTC UEs shall be increased to 3112 bits.
Observation 4: For low cost MTC UEs, if the maximum MCH TBS is restricted to 2216 bits, the number of MBMS sessions that could be configured for one MBSFN area will be limited to 35. However, such a number may already be sufficient for real eMBMS deployment.
Observation 5: For low cost MTC UEs, if the maximum MCH TBS is restricted to 2216 bits, eMBMS throughput of other category UEs might be impacted. However, to solve this problem, network could broadcast traffics with different data rate targeting different category UEs.
Based on the above observations, RAN2 is kindly asked to discuss and agree on the following proposal:
Proposal: For the maximum MCH TBS for low cost MTC UEs, choose one among the following two values: 

1) 10296 bits (i.e. same as Category 1) 

2) 3112 bits 
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