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1. Introduction

In this contribution, we discuss a few remaining details to specify a new UE category/type to support a low cost MTC device. 
2. Resource allocation
Via email discussion, it was agreed that both non-contiguous and contiguous resource allocation can be used for unicast data transmission for a new UE category/type. However, it is still unclear how this resource can be allocated and reconfigured, also how resource allocated for unicast can coexist with resource allocated for cell-common data. Moreover, there is different assumptions/understanding on reduced bandwidth for data channel among companies. Thus, to determine which resource allocation can be used for both cell-common and unicast, further details would be required. 

In terms of resource allocation, as mentioned in email discussion, there could be three methods (1) preconfigured (2) higher layer configured (3) dynamically indicated via DCI. With any approach, since a UE may have limited capability to monitor PDSCH region less than system bandwidth, the total resources allocated for either unicast or cell-common should not exceed UE capability (such as 6PRBs) unless a UE has separate monitoring subframe sets for unicast and cell-common respectively. Furthermore, reconfiguration of resource allocation for cell-common data would not be easily feasible unless cross-subframe scheduling is used. Overall, to allow reconfiguration of resource for either unicast or cell-common, either cross-subframe scheduling is used always or explicit TDM between unicast and cell-common data is assumed. Either approach requires considerable specification impact and limits scheduling flexibility. Particularly, cross-subframe scheduling for cell-common would require separate SIB/paging transmission for new category/type UEs from SIB/paging for legacy UEs. Thus, at least for cell-common, resource allocation should be predefined and may not be reconfigured. For unicast, if TDM between cell-common and unicast monitoring is not assumed, even with cross-subframe scheduling, there could be a case where a UE may need to monitor more PRBs than its capability (such as center 6PRB for cell-common and 4 PRBs in other region scheduled for unicast for 6PRB monitoring capable UE). Without TDM approach, it is desirable to align resource used for both unicast and cell-common, which may limit the number of schedulable devices at a time.  
3. TBS size for SIB reception
According to LS response from RAN2 [1] on mobility support for low cost UE and coverage enhancement mode MTC UE, RAN2 asks RAN1 to consider keeping the current limit of 2216 bits for BCCH TBS size which can cover SI-RNTI based PDSCH scheduling. To support this along with simultaneous reception of BCCH and unicast data, the requirement on TBS size would increase from 1000 bits to 3216 bits. This requires complexity increases in turbo decoder however does not increase the soft buffer size requirement. Thus, according to our analysis, this will increase the overall cost between 0.6 – 1.8 %. Given the need of supporting large TBS for BCCH and low additional cost, it is preferred to support simultaneous SIB and unicast reception and larger TBS limitation (to 3216 bits). Another point would be to consider the required number of PRBs to support 2216 bits for SIB transmission. With QPSK, to transmit 2216bits, more than 10 PRBs are needed. Thus, current limitation of PDSCH region restriction to 6 PRB for both cell-common and unicast may not satisfy 2216 bits of SIB transmission. Therefore, relaxing on PDSCH region at least for cell-common would be needed. This may result less cost saving in post-FFT data buffering, however, the cost increase would not be significant. 
With consideration of specification impact, extensibility with potential cost increase, it is reasonable to reconsider the data bandwidth. At least, larger bandwidth than 1.4Mhz such as 3Mhz would be needed. 
4. Number of HARQ process
It is expected that a new category/type UE may not have intensive data reception except for a few occasion such as firmware upgrade. Thus, in our view, it is reasonable to consider a lower number of HARQ processes supported for a low cost UE. This will save some cost by reducing cost in HARQ buffer. 

5. Conclusion
In this contribution, we have discussed some remaining details related to low cost category/type UEs. In our view, it is reasonable to reconsider the necessary bandwidth and TBS to handle large BCCH. 
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