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1 Introduction
TS 36.302 specifies the combinations of physical channels that a normal UE shall be able to receive in parallel in the same subframe, as summarized in Table 1.
Table 1: Requirements on DL parallel receptions for normal UEs
	RRC state
	DL parallel receptions

	RRC_IDLE
	SIB, Paging and PBCH

	RRC_CONNECTED
	SIB, Dedicated data and PBCH


At the RAN#84 meeting, several contributions [1, 2, 3] analyzed whether low cost MTC UEs should be required to perform DL parallel receptions as normal UEs. In this contribution, we will further discuss this issue. We assume low cost MTC UEs are not capable of ETWS and CMAS.
2 Discussion
As mentioned in the WID [4], in order to save cost, low cost MTC UEs will only support a reduced downlink channel bandwidth of 1.4MHz (i.e. 6PRB). When in RRC_IDLE, if two or three of SIB, Paging and PBCH are transmitted in the same subframe and the overall bandwidth exceeds 1.4MHz, or when in RRC_CONNECTED, if two or three of SIB, Dedicated data and PBCH are transmitted in the same subframe and the overall bandwidth exceeds 1.4MHz, low cost MTC UEs will not be able to decode them simultaneously.
For a wideband carrier (e.g. 20MHz), eNB will generally distribute multiple transmissions (e.g. SIB, Paging and DL dedicated data) in the frequency domain instead of concentrating them in a narrowband of 1.4MHz, because 1.4MHz will limit the amount of data that could be transmitted in a subframe. If higher MCS is used to accommodate more data, the DL coverage will be unnecessarily impacted. 
Therefore, it is clear that the requirements on DL parallel receptions for normal UEs can’t be applied to low cost MTC UEs, given the fact that network parallel transmissions might exceed the supported bandwidth of UE.
Observation: Requirements on DL parallel receptions for normal UEs (as specified in TS 36.302) can’t be applied to low cost MTC UEs, given the fact that network parallel transmissions might exceed the supported bandwidth of UE.
Concerning the observation above, there are two potential solutions:
Solution #1: eNB based solution

It is up to the eNB implementation to ensure that only a single DL transmission (either common message or dedicated message) will target low cost MTC UEs in a subframe, or when multiple DL transmissions are multiplexed in the same subframe in freqency domain, the overall scheduling bandwidth will not exceed 1.4MHz. For example, eNB could ensure that no dedicated messages are sent to any low cost MTC UEs in any subframe where SIB is scheduled. eNB could also ensure that SIB and paging are not scheduled together in the same subframe. This solution will increase the eNB scheduler complexity.
Solution #2: UE based solution

This solution will not bring restrictions on the eNB scheduling. In a particular subframe, if the UE detects that PDCCH transmissions are addressed to both SI-RNTI and P-RNTI if the UE is in RRC_IDLE, or are addressed to both SI-RNTI and C-RNTI if the UE is in RRC_CONNECTED, and the overall scheduling bandwidth exceeds 1.4MHz, it is up to the UE implementation to decode only one of them and drop the other one. Alternatively, UE could make the decision based on a predefined rule, e.g. SIB always has higher priority than paging and dedicated data if updated SIBs are to be received. Considering that low cost MTC UEs will only operate delay tolerant applications, the delayed paging and dedicated data will not cause significant issues.
Solution 1 and solution 2 could be complementary with each other. On one hand, the eNB scheduler could try to avoid DL parallel transmissions to low cost MTC UEs to avoid throughput decrease. This is especially important to low cost MTC UEs operating in coverage enhancement mode, where the UE needs to decode many repetitions and resources in a bundle of TTIs might be wasted if the downlink transmission was discarded due to parallel transmission with others. To serve the UEs in the coverage enhancement mode, common messages including SIB and Paging would probably be transmitted in the predefined resources and occasions, and eNB could accordingly schedule the dedicated data to avoid colliding with common messages in the same subframe. On the other hand, UE based solution could always be applied in case DL parallel transmissions scheduled by the eNB exceed1.4MHz.
Proposal: Low cost MTC UEs are not required to perform DL parallel receptions as normal UEs. When DL parallel transmissions scheduled by the eNB exceed 1.4MHz, UE behavior is subject to UE implementation or a predefined rule.
3 Conclusion

In this contribution, we further analyzed whether low cost MTC UEs should be required to perform DL parallel receptions as normal UEs (as specified in TS 36.302), and we have the following observation:
Observation: Requirements on DL parallel receptions for normal UEs (as specified in TS 36.302) can’t be applied to low cost MTC UEs, given the fact that network parallel transmissions might exceed the supported bandwidth of UE.
Then, we have the following proposal: 
Proposal: Low cost MTC UEs are not required to perform DL parallel receptions as normal UEs. When DL parallel transmissions scheduled by the eNB exceed 1.4MHz, UE behavior is subject to UE implementation or a predefined rule.
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