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1 Introduction

In RAN1#79, the following was agreed regarding simultaneous reception of broadcast and unicast for MTC UEs [1].

Agreements:

· UE is not required to support simultaneous reception of more than one transport block for unicast transmission in a subframe at least for Rel-13 low complexity UE.

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

· UE is not required to support simultaneous reception of a transport block for unicast transmission and a transport block for broadcast transmission in a subframe at least for Rel-13 low complexity UE.

· If eNB schedules unicast and broadcast simultaneously to the same UE, the UE behaviour is FFS

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

· UE is not required to support simultaneous reception of multiple transport blocks for broadcast transmission (SIB/paging/RAR) in a subframe at least for Rel-13 low complexity UE.

· 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

And in RAN1#80, some conclusions are made for simultaneous reception as follows [2].

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 this contribution, we discuss some considerations on simultaneous reception for MTC UEs.

2 Discussion

An MTC UE cannot receive multiple TBs transmitted on different narrowbands simultaneously. Although by eNB scheduling it can be avoidable to transmit multiple TBs, which contain SI, paging, RAR or unicast respectively, to the same MTC UE simultaneously, it would lead to scheduling restriction on the eNB scheduler.
On the other hand, without restriction on scheduling at the eNB perspective, an MTC UE can choose which TB to be received among the broadcast (SIBs/paging/RAR) and/or unicast messages transmitted simultaneously. However, without any knowledge about which message would be received by the MTC UE, (i.e. which narrowband is to be received by the MTC UE,) eNB cannot avoid unnecessary transmission that would not be received by the MTC UE. 

So, eNB or UE implementation based approach may not be efficient in terms of eNB overhead and resource utilization and therefore, it is desirable to specify UE behavior like priority rule for handling simultaneous transmission of multiple TBs from eNB.

Proposal 1: Specify UE behavior i.e. priority rule among SIBs, paging, RAR and unicast for handling simultaneous transmission of multiple TBs.

Although system information is most critical for maintaining connection with eNB, it does not change frequently, and therefore MTC UEs need not monitor every SIB transmission. Moreover, update of system information is indicated by eNB for MTC UEs. Therefore, if most recently acquired system information is valid and there is no indication about system information update, we can put the lowest priority on monitoring SIBs. However, if there is indication of system information update, MTC UEs should monitor SIBs with highest priority. 

Regarding paging, RAR and unicast, paging is most essential because it is directly related with system information update. And RAR is also important for uplink synchronization or UL scheduling request. Moreover, failure on RAR reception incurs more critical impact than unicast failure since it requires additional power consumption on the MTC UE for retransmission of RA preamble on uplink, while unicast can depend on HARQ retransmission. So, it seems reasonable to define priority such that paging>RAR>unicast.

Proposal 2: We propose to define priority such that paging>RAR>unicast>SIBs, if MTC UEs is assumed to have valid system information. Else, MTC UEs need to monitor SIBs with the highest priority for the acquisition of valid system information.  

For MTC UEs, it was agreed that MTC-SIBs are transmitted without scheduling via M-PDCCH, while RAR/paging messages are scheduled by M-PDCCH. So the transmission of a TB for RAR/paging and unicast is associated not only with PDSCH carrying the messages, but also M-PDCCH carrying the scheduling information of the PDSCH. Therefore, the above priority rule should be applied to identically both PDSCH and M-PDCCH related to each message.

Proposal 3: The priority should be applied to identically both PDSCH and M-PDCCH related to each message.
3 Conclusion
In this contribution we discussed UE behavior on simultaneous reception for MTC UEs and we propose that, 

Proposal 1: Specify UE behavior i.e. priority rule among SIBs, paging, RAR and unicast for handling simultaneous transmission of multiple TBs.

Proposal 2: we propose to define priority such that paging>RAR>unicast>SIBs, if MTC UEs is assumed to have valid system information. Else, MTC UEs need to monitor SIBs at highest priority for update valid system information.  

Proposal 3: The priority should be applied to identically both PDSCH and M-PDCCH related to each message.
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