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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
In RAN2#91, the following was agreed:

· The UE is not required to detect SIB change while being in RRC CONNECTED. The NW may release the UE to IDLE if it wants the UE to acquire changed SIB or provide the updated SIB by dedicated signaling.

2. Simultaneous transmission of broadcast and unicast
In eMTC with coverage enhancement, some broadcast information has to be repeated many times (bundled transmission) to meet the worst case UE. 
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 the 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. 

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. 
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Figure 1 Delay difference between simultaneous and non-simultaneous transmission
3. Simultaneous transmission of system information
Similar to the broadcast-unicast case, long repetition of system information messages can lead to unnecessary decoding delay for UE in good coverage. For example, if a cell supports LC UE without CE and UE with 15dB CE, the necessary SI windows for combining for the latter are going to create an unnecessary delay for the first UE. So far, two different proposals have been presented in RAN2 (see Figure 2):

· Alt. 1: Each SI window contains a bundle size for a worst case UE. In such a case, the non-CE UE will experience a large delay due to the large bundle size needed to reach the CE UE.

· Alt. 2:  The SI windows are interlaced in such a way that a UE with good coverage can quickly decode both messages. UE in large CE have to perform HARQ combining among different windows. The main drawback of this mode is the need for multiple HARQ processes to combine the interlaced messages. 

Alt. 2 requires the UE to implement multiple HARQ processes, which may not be desirable from a cost perspective. If supporting multiple HARQ processes is not mandatory, then Alt. 2 will greatly increase the decoding time of UE in coverage enhancement with single HARQ. To solve this problem, we propose to support two transmission modes of the SI message:

· Mode 1: Targets UE in large CE, with large bundling

· Mode 2: Targets UE in small CE, normal SI window, small or no bundling.

We show this dual-mode transmissions in Figure 3. A UE that is in coverage enhancement mode monitors mode 1, and a UE with small CE monitors mode 2. The dual/multiple mode can be enabled by the eNB by signalling in SIB1, for example. Also, different SI messages can be transmitted in these two modes (e.g. some fields that are not relevant for CE UE might be skipped in Mode 1, thus decreasing the overall bundling size).
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Figure 2 Alternatives for SI transmission. Alt. 1 has the drawback of large delay for UE in good coverage, Alt. 2 has the drawback of requiring multiple HARQ processes for combining of multiple SI messages.
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Figure 3 Proposed SI transmission structure: Mode 1 can be used for UE in large coverage, and Mode 2 can be used for UE in normal or small coverage enhancement mode.

Proposal 2: 
Support parallel transmission of SI for both normal and coverage enhanced UEs without the need of parallel HARQ processes for SI. 

4. Simultaneous monitoring of MPDCCH search spaces

In RAN2#91 it was agreed that a UE in connected state is not required to detect SI changes while in connected state. The same principle can be used for emergency messages. Thus, from this point of view, the UE is not required to monitor paging when in connected state. Similarly, when the UE is monitoring paging or RAR is not monitoring UE-specific search space at the same time (it still does not have a C-RNTI).
Monitoring multiple search spaces would increase the UE complexity (e.g. in number of blind decodings, LLR buffers, etc.), which is undesirable from a power consumption / cost point of view. Therefore, we propose that the paging and random access mechanisms should be designed in such a way that the UE is not monitoring both search spaces at the same time, even when they are both in the same narrowband. If the protocol design is such that this is not allowed, then the UE could monitor both, but without having to perform additional blind decodings (e.g. by using a different RNTI, which requires multiple CRC checks but no additional blind decodings).

Proposal 3:

A UE does not perform simultaneous monitoring of MPDCCH UE-specific search space and non-UE-specific search space (e.g. for RAR and paging) even when they are in the same narrowband.
5. 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. 

Proposal 2: 
Support parallel transmission of SI for both normal and coverage enhanced UEs without the need of parallel HARQ processes for SI. 

Proposal 3:
A UE does not perform simultaneous monitoring of MPDCCH UE-specific search space and non-UE-specific search space (e.g. for RAR and paging) even when they are in the same narrowband.
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