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1 Introduction
In RAN1#79 and RAN1#80 meeting, some agreements and conclusions on simultaneous reception are made as following [1] [2]: 

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.

· 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

· 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 or 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.

· 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 this contribution, we discussed possible UE behaviours for handling simultaneous reception in normal coverage and in enhanced coverage separately. Based on the discussion, some observations and proposals are made.
2 Discussion
2.1 Collision cases related to MIB/SIB/Paging detection in RRC-Connected mode
In the last RAN2 meeting, one agreement on SIB detection has been achieved [3] as following: ‘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. ’ Thus, there will not be any collision between SIB detection and other DL reception in RRC-Connected mode regardless of whether the SIB detection is to read updated SIB in transition period or monitor system value tag in SIB1 in non-transition period. In addition, the SIB detection here also includes MIB detection. Similarly, there will not be collision between MIB detection and other DL reception in RRC-Connected mode. In addition, since UEs are not required to detect SIB change while being in RRC-Connected mode, paging monitoring for system information change notification is also unnecessary, i.e. no collision between paging monitoring and other DL reception.
Observation #1: For RRC-Connected UEs, there is no collision between MIB/SIB detection and other DL reception.
Observation #2: For RRC-Connected UEs, there is no collision between paging monitoring and other DL reception.
If a SIB changes and the updated SIB doesn’t much impact the user experience of Rel-13 MTC UEs, the SIB change can be detected in RRC-Idle mode after the UE is released from the RRC-connected mode without any data transmission. If the SIB change does much impact the user experience, e.g. radio link failure may be caused, the SIB change should be provided to the Rel-13 MTC UEs in time. One straightforward solution may be that UE-specific RRC signaling carrying updated system information can be considered for RRC-Connected UEs. Alternatively, the network may intentionally release the UEs to RRC-Idle mode to acquire the updated system information. However, that is not efficient and additional signaling overhead will be caused, e.g. another RRC-connection request will be triggered by the released UEs if the transmission of ongoing UL/DL traffic has not been finished. 
Proposal #1: For RRC-Connected UEs, UE-specific RRC signaling carrying updated system information should be supported. 

2.2 Other collision cases in normal coverage

For a Rel-13 MTC UE in normal coverage, dropping one transport block due to handling simultaneous reception may not much impact system performance and UE experience, if eNB transmits multiple transport blocks simultaneously to the UE. For example, if a unicast transport block is dropped, retransmission may be triggered and the unicast transport block will not be missed since it is a small probability event that all retransmissions are dropped. If a RAR is dropped, another PRACH procedure may be triggered. In addition, it is possible there are multiple RAR transmissions within a RAR window, and RAR can still be received in this case. Therefore, regardless of dropping which transmission, the impact to system performance seems acceptable.
Although dropping one transport block may not much impact system performance, eNB scheduling should be expected to avoid simultaneous transmission by eNB implementation as far as possible. For example, within a RAR window, eNB won’t schedule a unicast transmission to any Rel-13 MTC UE. However, the restricted eNB scheduling may much impact the downlink data rate of Rel-13 MTC UEs. Prioritization can give the guidance for UE behaviors for handling simultaneous reception, e.g. paging has high priority in RRC-Idle mode, and RAR has high priority in RRC-Connected mode, and so on. However, for some simple collision case, smart UE can also make the same handling decision as the prioritization with specification effort. For some complex collision case, UE can determine to receive which transport block according to its self situation. For example, if a unicast transmission is the last retransmission, it may have a higher priority since dropping the last HARQ retransmission in PHY layer may trigger an ARQ retransmission in RLC layer. If a pending SR is not urgent, the RAR in a PRACH procedure triggered for the pending SR may have a lower priority. Therefore, smart UEs can take an optimal handling decision according to the actual situation. Since the impact of missing which transmission to system performance may be acceptable, up to UE implementation without any specification effort seems more feasible. 

Proposal #2: For Rel-13 MTC UEs in normal coverage, it is up to UE implementation to receive one of the multiple transport blocks if transmitted by eNB.

2.3 Other collision cases in enhanced coverage
For UEs in enhanced coverage, dropping one transport block due to handling simultaneous reception may cause much impact to system performance and UE experience since a transport block may occupy a long transmission time. Dropping which transport block may need careful consideration. For example, a unicast retransmission triggered by dropping a unicast transport block may consume considerable physical resources. A PRACH procedure triggered by dropping a RAR may severely consume UE power. Since UE power consumption is a key metric for battery life of MTC UEs in particular in CE mode, the adopted solution should be carefully considered, especially from perspective of UE power consumption, and it may be different from the one in normal coverage.
Due to no collision case related to MIB/SIB/Paging detection in RRC-Connected mode, there are just two collision cases, i.e., colliding of paging and MIB/SIB in RRC-Idle mode, and colliding of RAR and unicast in RRC-Connected mode. For the two collision cases, simple prioritization can be defined. For the first collision case, since call paging monitoring is the most important in RRC-Idle mode, paging should have a higher priority than MIB/SIB regardless of in transition period or non-transition period. For the second collision case, since RAR dropping may trigger another PRACH procedure which may cause much impact on UE power consumption, RAR should have a higher priority than unicast. Therefore, the reasonable prioritization should be as following: paging has a higher priority in RRC-Idle mode, and RAR has a higher priority in RRC-Connected mode. And, the corresponding DCI for RAR/Paging scheduling also has a higher priority than other DL reception.
Proposal #3: For UEs in enhanced coverage, handling other collision cases should adopt simple prioritization as following: paging has a higher priority in RRC-Idle mode, and RAR has a higher priority in RRC-Connected mode.  
3 Conclusion
In this contribution, we discussed possible UE behaviours for handling simultaneous reception in normal coverage and in enhanced coverage separately. Based on the discussion, we have following observations and proposals:   
Observation #1: For RRC-Connected UEs, there is no collision between MIB/SIB detection and other DL reception.
Observation #2: For RRC-Connected UEs, there is no collision between paging monitoring and other DL reception.
Proposal #1: For RRC-Connected UEs, UE-specific RRC signaling carrying updated system information should be supported. 

Proposal #2: For Rel-13 MTC UEs in normal coverage, it is up to UE implementation to receive one of the multiple transport blocks if transmitted by eNB.

Proposal #3: For UEs in enhanced coverage, handling other collision cases should adopt simple prioritization as following: paging has a higher priority in RRC-Idle mode, and RAR has a higher priority in RRC-Connected mode.  
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