Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG1 #86
Tdoc R1-167670
Gothenburg, Sweden, 22nd – 26th August 2016

Agenda Item:
7.2.10.2
Source:
Ericsson

Title:
Multicast support for MTC
Document for:
Discussion, Decision
1 Introduction

LTE Rel-13 introduced improved support for machine-type communications (MTC) in the form of bandwidth-reduced low-complexity (BL) UEs and coverage enhanced (CE) UEs.

RAN#72 approved a new Rel-14 WI on Further Enhanced MTC [1] where one of the objectives is to specify the following multicast support for machine-type communications for BL/CE UEs:

· Extend Rel-13 SC-PTM to support multicast downlink transmission (e.g. firmware or software updates, group message delivery)

· Introduction of necessary enhancements to support narrowband operation, e.g. support of MPDCCH, and coverage enhancement, e.g. repetitions

In this contribution, we will discuss details of introducing SC-PTM support for BL/CE UEs. This contribution is related to [2] on general SC-PTM aspects for MTC and [3] on SC-PTM details for NB-IoT.

2 SC-PTM support for BL/CE UEs
As discussed in [2], the UE needs to receive SC-MCCH and SC-MTCH (or similar) logical channels for SC-PTM.

SC-MCCH carries the control information related to SC-PTM transmissions and RRC transmits one SC-MCCH per cell periodically based on a configurable repetition period. This configuration is signalled in SIB20. From RAN1 perspective, the support of SIB20 and SC-MCCH should be provided. SIB20 can be treated in a similar way as other SIBs, and SC-MCCH can be carried by PDSCH.

However, due to there may be different requirements for different types of multicast service, and different types of multicast service may target at UEs in different coverage levels, especially for very short for group messages used, e.g., for polling of data or sending actuator commands. For example, we may would like to message or poll different UE groups at the same time. Therefore, from a system point of view it is beneficial to provide flexible configurations for multicast service. 
Observation 1 From a system point of view, it may be beneficial to provide support of flexible multicast service configurations, e.g., for different coverage levels.
As pointed out in [2], it may be challenging to determine the repetition factor and MCS to be used for SC-PTM transmission to BL/CE UEs. Furthermore, due to the multicast nature, the UEs are usually in different channel conditions for receiving the multicast service. However, we assume that the existing PDSCH design for BL/CE UEs (turbo coding, RV cycling, etc.) is fundamentally suitable for multicast transmission to BL/CE UEs.

Observation 2 Selection of repetition factor and MCS is a more complex procedure for multicast than unicast due to the different channel conditions of the receiving UEs. 

Proposal 1 Re-use existing PDSCH design for BL/CE UEs in the multicast design for BL/CE UEs. 
As discussed in the general overview contribution [2], there are three RNTIs the UEs are monitoring when using SC-PTM. Currently, there is no DCI format for BL/CE UEs for supporting change notification like in legacy SC-PTM (i.e. no DCI format 1C). Moreover, as pointed out in [2], the current notification mechanism using SC-N-RNTI is neither efficient nor suitable for BL/CE UEs.

Thus, until RAN2 decides a proper mechanism for notifying UEs on SC-MCCH change, we do not see it is necessary to define a new DCI format similar to DCI format 1C in RAN1. If SC-N-RNTI is still used, new DCI formats need to be defined. Alternatively, some other mechanism is used for SC-MCCH change notification, such as including a change notification flag in Direct Indication information in DCI format 6-2 for BL/CE UEs [4].

Proposal 2 It is not necessary to define new DCI format in RAN1 at this moment to support notifying UEs on SC-MCCH change. 
In Rel-13, the network configures the BL/CE UE with a 6-PRB narrowband [5]. The resource allocations for most physical channels transmitted or received by BL/CE UEs are contained within one of these well-defined narrowbands. Furthermore, most of these physical channels support frequency hopping between different narrowbands.
It would be beneficial from system capacity point of view if different narrowbands could carry different multicast transmissions (to different BL/CE UEs) in parallel. Furthermore, since frequency hopping is supported for almost all physical channels for BL/CE UEs, it makes sense to consider it also in the multicast case. Care should be taken to ensure that there are not unnecessarily many collisions between the multicast related transmissions and other transmissions. 
Proposal 3 Discuss whether to support simultaneous parallel multicasts to different BL/CE UEs allocated to multiple 6-PRB narrowbands.
Proposal 4 Discuss whether to support frequency hopping for multicast related transmissions.
3 Conclusion

We make the following observations and proposals:
Observation 3 From a system point of view, it may be beneficial to provide support of flexible multicast service configurations, e.g., for different coverage levels.

Observation 4 Selection of repetition factor and MCS is a more complex procedure for multicast than unicast due to the different channel conditions of the receiving UEs. 

Proposal 5 Re-use existing PDSCH design for BL/CE UEs in the multicast design for BL/CE UEs. 

Proposal 6 It is not necessary to define new DCI format in RAN1 at this moment to support notifying UEs on SC-MCCH change. 
Proposal 7 Discuss whether to support simultaneous parallel multicasts to different BL/CE UEs allocated to multiple 6-PRB narrowbands .

Proposal 8 Discuss whether to support frequency hopping for multicast related transmissions.
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