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1. Introduction
In RAN1#80, the following working assumption was confirmed
· UE is not required to support simultaneous reception of multiple transport blocks for broadcast transmission (SIB/paging/RAR) in a subframe for Rel-13 low complexity UEs not in enhanced coverage

· If eNB transmits multiple transport blocks for broadcast transmission simultaneously to the UE, in this case, the UE behaviour is FFS.

· Note that the transport block here refers to the ones carried by PDSCH

· The case of MBMS, if supported, is FFS

Conclusions:

· Identify scenarios for potentially colliding TBs for the cases of in the same narrowband and in separate narrowbands for

· broadcast traffic

· between unicast and broadcast

· RAN1 finds the following as alternatives:

· Alt 1: Define priority/priorities among collided messages

· Alt 2: It is up to UE implementation to handle colliding TBs 

· Alt 3: It is up to eNB to avoid any colliding TBs, possibly with UE assistance
2. Simultaneous transmission 
In eMTC with coverage enhancement, some broadcast information has to be repeated many times (bundled transmission) to meet the worst case UE coverage requirement. 
For example, SIB1 might be repeated N=512 times, targeting UE with 155.7dB MCL, but UE in other coverage enhancement class might be able to decode the message in without any repetition. For the case of collision between broadcast messages (or broadcast and unicast messages) some UE might be able to decode both messages, although simultaneous reception never happens (the UE is never receiving both narrowbands at the same time). 
If simultaneous transmission is not allowed, then messages to UE with small coverage enhancement needs will be unnecessary delayed by the long broadcast bundle size. We show one example in Figure 1: the SIB bundling size is designed for worst case users (e.g. 512 bundle size) but a UE might be able to decode it much faster (e.g. 16 bundle size or without any bundle). If we do not allow for simultaneous transmission of unicast/broadcast, the eNB has to wait till the long SIB bundle is finished to transmit unicast information.
Note that the level of coverage needs are known at both eNB and UE, therefore, simultaneous transmission at eNB for both broadcast and unicast would allow UE in good coverage to be scheduled without waiting for the entire bundled broadcast information finishes. 

· From eNB side, this provides more scheduling flexibility, so eNB can schedule unicast data for users in good coverage while transmitting long bundled broadcast for the worst case users. 

· From UE side, this can significantly reduce the delay of the packet. Note that with simultaneous transmission of broadcast and unicast data, UE does not need to simultaneous receive both at the same time, therefore, there is no additional processing requirements on UE side. 
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Figure 1. Delay difference between simultaneous and non-simultaneous transmission
3. Summary
In this contribution we presented our views on simultaneous reception for MTC. We make the following proposals 

Proposal 1: 
Allow simultaneous transmission of broadcast and unicast messages at least for users with small coverage enhancement needs, e.g. up to 5 dB. 

References
[1] RP-141179, “New WI proposal: Further LTE Physical Layer Enhancements for MTC”, Ericsson, Nokia Networks.
[2]
3GPP TR 36.888, “Study on provision of low-cost machine-type communications (MTC) user equipments (UEs) based on LTE”. 
PAGE  
2

_1490104526.vsd
SIB


Unicast


No simultaneous transmission


Simultaneous transmission


SIB


Unicast


Large bundle size (worst case coverage)


Time needed for 
UE to decode


Delay without simultaneous transmission


Delay with simultaneous transmission



