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Discussion and decision
1 Introduction
In RAN1#79, the following was agreed regarding the support of simultaneous reception of unicast and broadcast transmission by a Rel-13 low complexity UE [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 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

Working assumption:
· 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

In this contribution, we discuss further the issues related to simultaneous transmission and reception of broadcast (SI, paging, RAR) and unicast messages.
2 Reception of unicast and broadcast messages by Rel-13 low cost UE
In Rel-8-12, it is generally up to UE implementation when to receive a broadcast message and the eNodeB generally does not know if a UE is receiving a broadcast message that is being transmitted. For example, the UE may or may not receive SIB transmitted by the eNodeB depending on whether the SI stored at the UE is still deemed valid by the UE (e.g. whether 3 hours have elapsed since the last successful SI acquisition). Certain SIBs such as SIB1 and SIB14 can change across SI windows even within the same modification period, and it is up to the UE when the UE may try to receive the SIBs. Although it is possible for the eNodeB to schedule unicast/paging/RAR transmission in subframes not used for SI broadcast transmission, this would incur a serious scheduling restriction [2] and limit load balancing across subframes, considering that over 100 subframes may be needed to deliver an enhanced coverage MTC SIB(s) [3] and that a lot of MTC UEs may not even read the MTC SIB(s) if they still have valid SI. However, if the UE is receiving SI broadcast while the eNodeB is also transmitting unicast/paging/RAR message to the UE, the message will be missed by the UE without the eNodeB’s knowledge, which results in resource wastage [2]. This problem can be avoided if there is a common understanding between the eNodeB and the UE, which has already acquired SI successfully before, on when such UE should be acquiring SI again, so that the eNodeB can avoid scheduling unicast/paging/RAR to the UE at the same time. 
Observation 1: It is beneficial to specify when the low cost UE which has already acquired SI successfully before should be acquiring SI again in order to avoid resource wastage due to transmission of unicast/paging/RAR message simultaneously with SI broadcast.
On the other hand, there are certain messages that the eNodeB is not expected to transmit at the same time to the same UE, knowing that the UE is not capable of simultaneous reception. For example, it is not expected for the eNodeB to schedule paging and unicast message simultaneously to the same UE, especially if the paging message is intended for the UE (including SI change indication). Similarly, the eNodeB is also not expected to schedule RAR and unicast/paging message simultaneously to the same UE. For these cases, specifying what the UE should prioritize on receiving can be beneficial especially if these messages are on different sub-bands of the same subframe. This is because prioritization determines which subband the UE should be tuning its RF to for reception; otherwise the RAR/paging/unicast message can be missed by the UE.
Observation 2: An eNodeB is not expected to transmit more than one of unicast/paging/RAR messages simultaneously to the same UE. It can be beneficial to consider a prioritization rule for unicast/paging/RAR messages so that a UE can tune to the prioritized sub-band for potential reception.

3 Conclusions
In this contribution, we discussed issues related to simultaneous transmission and reception of broadcast (SI, paging, RAR) and unicast messages. In particular, the following observations are made.
Observation 1: It is beneficial to specify when the low cost UE which has already acquired SI successfully before should be acquiring SI again in order to avoid resource wastage due to transmission of unicast/paging/RAR message simultaneously with SI broadcast.

Observation 2: An eNodeB is not expected to transmit more than one of unicast/paging/RAR messages simultaneously to the same UE. It can be beneficial to consider a prioritization rule for unicast/paging/RAR messages so that a UE can tune to the prioritized sub-band for potential reception.
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