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1 Introduction

In RAN1 #80 meeting, the following working assumption was confirmed [1]:
· 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
Further, the following conclusions were reached [1]:
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

It is quite clear that there are lots of simultaneous transmission cases based on [3], In this paper, we try to give some views on the alternatives identified by RAN1 for MTC UEs, from RAN2 point of view.
2 Discussion

2.1 Alternative solutions to handle potential TB collisions
2.1.1 Up to UE implementation
This alternative implies no specification change, however, when different messages are transmitted in different narrowbands to a Rel-13 low complexity UE, the UE would firstly need to decide which narrowband should monitor in each subframe. The following figure illustrates three scenarios of two TBs transmitted within separate narrowbands. Figures 2 (a), (b) and (c) show the cases when the two TBs are transmitted without collision, with full collision and with partial collision, respectively. 

As shown in the Figure 2, it is obvious that unsuitable narrowband monitoring would let UE miss TB reception, or miss some important TB, or miss some repetition subframes. Moreover, in enhanced coverage case, TBs would be transmitted with many repetitions, which may increase the probability of TB missing and detection failure due to the fact that the UE needs to camp on a narrowband to monitor one TB for many subframes. An eNB cannot know the UE’s decision, so the eNB may still transmit control channel (if any) and its corresponding scheduled data to the UE. Thus, if UE misses or fails some (valuable) TB, the resource waste would be unavoidably increased, and UE’s power consumption may also be largely increased, an aspect that was not considered in detail in the Rel-12 work on simultaneous reception. 
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                        (b)                                            (c)

Figure 2: Illustration for missing TB detection

When two collided messages are located in the same narrowband, the determination of which TB to detect can also be up to UE’s implementation. However, as analyzed above, unsuitable TB monitoring would also lead to severe resource waste and increased UE’s power consumption, especially in coverage enhancement case.
A smart Rel-13 low complexity UE may make rational decision to receive the TB of more importance or transmitted more rarely. However, not in all the cases of TB collision the decision on which TB is of more importance is obvious, so the inconsistent behavior between a smart Rel-13 low complexity UE and an eNB may be unavoidable. Moreover, the point of Alt. 2 is that we do not oblige all UEs to behave in a ‘smart’ way, else we should specify something to make this the case. The network therefore needs to protect itself against unexpected but permitted UE implementations which are not good for the network’s implementation and system behaviour.
Observation 1: for R13 low complexity UE, to leave to UE implementation how to handle collided TBs is not a good choice.
2.1.2 Define priorities among collided TBs
For this alternative, a Rel-13 low complexity UE could receive one specified TB based on pre-defined priority. The figure below illustrates the simultaneous transmission of unicast and broadcast within the same or different narrowband (s). 
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(a): Same narrowband                  (b): Different narrowbands

Figure 1: Illustration for the collision of unicast and broadcast in CE case, FDD
For example, when a UE has transmitted a PRACH preamble, it expects to receive RAR subsequently within a RAR-window, or possibly some altered time-domain according to coverage enhancement work. Thus, RAR reception should have higher priority than the reception of unicast transmission to avoid wasting the preamble transmission and causing re-transmissions. 

For a Rel-13 low complexity UE in RRC_IDLE, the reception of paging message should have the highest priority since the UE can only monitor one paging message on one PO per DRX cycle.

By defining priority among collided messages, the UE can firstly receive the message of more importance or transmitted more rarely. Thus, the efficiency of resource utilization is improved, UE’s power consumption is saved, and development of timing relations between common control messages and unicast data messages is easier.
Proposal 1: Define priorities among the identified potential collision TBs to improve the efficiency of resource utilization and power consumption for Rel-13 low complexity UEs.
2.1.3 Up to eNB to avoid any colliding TBs, possibly with UE assistance
As there is no relationship among preamble identifier, S-TMSI/IMSI, and RNTI, the eNB can not to make pre-decision to be certain of avoiding potential TB collisions if it decides to simultaneously transmit more than one TB. For example, an eNB will transmit SIB independent of any UE’s identifier. For RAR transmission, the eNB can only know that the RAR is related to one preamble identifier. For paging transmission, the eNB can only know that the paging message is related to the relevant S-TMSI or IMSI identifier(s). For unicast transmission, the eNB can know that the unicast TB is related to one RNTI.

The basic problem with Alt. 3 (and to some extent with Alt. 2) is the potential for mismatched behavior between eNB and UE. A rational eNB behavior is to act conservatively against cases of colliding TBs when the behavior of the UE is unspecified, considering the potential for resource wastage especially in coverage enhancement mode. One outcome is that a conservative eNB chooses never to have more than one narrowband in order to avoid the loss of critical broadcast messages, and this will significantly increase the latency of all common message operations in the time domain. The scheduling choices could be very restricted when e.g. trying to always separate MTC-SIB1 from the on-demand transmission of RAR. In fact, it does not seem very practical to create this preference in an eNB by physical layer design.

For Alt. 3, the exact scheduling choices can be left up to the eNB, if the UE is assisted by knowing that a given type of TB can be expected only in specific subframes. By aligning the eNB and UE behavior, the misunderstanding of TB transmission and reception could be avoided, and the waste of resource utilization and UE’s power consumption could also be alleviated.

Proposal 2: the eNB shall designate message-specific subframe sets for a Rel-13 low complexity UE to avoid mismatch behavior between eNB and UE in alterative 3.

3 .Conclusion

In this contribution, we try to give some analysis on simultaneous transmission for MTC UEs from RAN2 point of views, and the following proposals are listed:
Observation 1: for R13 low complexity UE, to leave to UE implementation how to handle collided TBs is not a good choice.
Proposal 1: Define priorities among the identified potential collision TBs to improve the efficiency of resource utilization and power consumption for Rel-13 low complexity UEs.
Proposal 2: the eNB shall designate message-specific subframe sets for a Rel-13 low complexity UE to avoid mismatch behavior between eNB and UE in alterative 3.
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