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1 Introduction

Common messages including SIB, RAR and Paging are broadcasted across whole cell coverage. The FFS points remained from RAN1#79 meeting for common message transmission with/without scheduling were not discussed: 
· FFS: SIB/RAR/Paging operation without ‘Physical downlink control channel for MTC’ for Rel-13 low complexity UEs and UEs in enhanced coverage 

· FFS: Common search space of ‘Physical downlink control channel for MTC’ for Rel-13 low complexity UEs and UEs in enhanced coverage
On the other hand, there have been relevant agreements from RAN2 as follows.
	Agreements
4
From RAN2 point of view the scheduling information (time, frequency and MCS/TBS) allowing acquiring of “SIB1” for LC/EC UEs could e.g. be in MIB, i.e., dynamic L1 information in PDCCH is not needed. The required granularity for supported transmission formats and whether it is feasible to indicate this in MIB requires further discussion. 

5
From RAN2 point of view the “SIB1” for LC/EC UEs could contain scheduling information (time, frequency and MCS/TBS) allowing acquiring subsequent SIBs without reading PDCCH. 


According to this, it is clear that at least from RAN2 point of view for the new SIB1, common search space is not needed and the scheduling information can be carried in a way relatively not much dynamic, e.g. in MIB. 
This is an extension of our previous contribution [1] with some further analysis included, considering recent progress of MTC WI. To be simplicity, EPDCCH is used in this paper for physical downlink control channel for MTC unless some aspects are agreed as not applicable.

2 General comparison between control-less and common search space
Pros and cons of control-less and common search space for common message transmission are provided in [1]. We re-organized the key points for the design of common message reception taken MTC objectives into account as below.
· Flexibility
In traditional scheduling mechanism, EPDCCH carrying scheduling information is useful because of being able to provide dynamic configuration by common search space per TTI. This is important for eNB to handle various types of UEs with dynamically changing traffic profiles and channel environments. Some frequency diversity can also be obtained by transmitting on distributed PRBs. 
For R13 low-complexity UEs, the only possible PRBs that a UE can access are limited to 6, i.e. a 1.4MHz narrowband. Frequency diversity gain within such a narrowband is very limited. Also the mobility of a MTC UE is considered very low, and then the benefit of DCI content, such as resource allocation, for the purpose of matching the instantaneous UE condition is reduced.

· Robustness
One thing should be given higher priority than usual for common message transmission for MTC is the robustness to ensure that a low-complexity UE even in coverage-limited area can always successfully receive. A common search space would heavily increase eNB scheduling complexity when the amount of MTC devices is large. Then EPDCCH blocking probability will also increase. Without the need of reading EPDCCH, by e.g. fixing or predefining some configuration parameters such as PDSCH narrowband location, a low-complexity UE would easily know where to access. There would be some performance loss due to flexibility reduction of frequency domain scheduling, but such gain shall be limited as analyzed above, and in coverage limited area, a few more repetition can be applied to compensate such loss. So from this point of view PDSCH transmission with less control procedure may be more robust.
· Power consumption

The work so far in Rel-13 MTC on UE power consumption is discussed in our companion paper [6]. This new aspect can be taken into account in physical layer design by e.g. reducing for the control channels UE blind detection, processing time, and simplifying decoding procedure and feedback. No support of periodic CSI measurement and feedback for UEs in need of large CE is one example as agreed in the last meeting. With CE, detection and decoding of repeated EPDCCH and corresponding feedback will take more power consumption. 
Considering the higher priority of robustness, power consumption reduction and less importance of resource allocation flexibility, we have

Proposal 1: The new SIB1 should be transmitted without ‘Physical downlink control channel for MTC’ for Rel-13 low complexity UEs and UEs in enhanced coverage.
Proposal 2: RAR and/or Paging operation without ‘Physical downlink control channel for MTC’ can be considered for Rel-13 low complexity UEs and UEs in enhanced coverage.
3 Physical layer aspects for control-less implementation
To reduce the usage of EPDCCH scheduling, some physical layer aspects need to be considered to carry out the control-less mechanism for the new SIB as well as RAR and/or Paging. These could be the resource allocation (RA) indication, MCS/TBS determination and/or RV indication. 
3.1 RA and MCS/TBS determination
The main concern for control-less may be how to determine the RA and MCS/TBS without a direct indication in DCI. There is little need for flexibility in at least MTC SIB1 since the TBS is mostly fixed, or varies only within a small discrete set.
This flexibility could be obtained through several approaches:

· MIB/SIB indication: As RAN2 agreements stated, the parameters indicating RA and MCS of SIB1 can be provided in MIB. And like current relationship between SIB1 and other SIBs, the new SIB1 for LC/EC UEs could contain scheduling information (time, frequency and MCS/TBS) for subsequent SIBs.
· UE blind detection assisted: If further flexibility is expected, upon MIB/SIB indication UE blind detection can be of assistance. MIB spare bit usage was discussed in RAN1#80 meeting, mainly focusing on the combination of needed content to fit in the available 10 bits.  For the indication of RA and MCS, a further reduced bit number could be considerable due to 6-PRB restriction. For example, 3 bits for RA indication could specify a range of possible PRBs, and a UE blind detection with a relatively small number of attempts can help figure out the actual assigned PRBs. This could enable more flexibility at the cost of UE power consumption. It may need further investigation to achieve a trade-off between performance gain due to the flexibility and power loss.
· Possible indication other than DCI and the above: Repetition in CE allows subsequent subframes transmitting data without scheduling. This is a new aspect worth noting because normally the scheduling information is carried in the same subframe as the associated data, i.e. variable per TTI. In CE with repetition, this variety could be relaxed per several-TTIs because of delay tolerance.
3.2 RV selection/indication
The RV value for Paging and RAR can be fixed or dynamically changed according to the DCI format. For SIB, the RV is derived according to higher layer specification, given by a formula RVK = ceiling(3/2*k) modulo 4, where k depends on the type of system information message. For the Rel-13 MTC UEs in CE, large number of repetition will be applied and the RV selection mechanism may need further discussion, i.e. fixed or variable according to MAC layer assistance considering repetition number of common message. Whatever it is between those, it is clear that EPDCCH scheduling in physical layer is not needed.
Other time-domain parameters can be handled in higher layer. Some mechanisms and analysis on this aspect can also be found in [2]

 REF _Ref410114482 \r \h 
[3]

 REF _Ref410114490 \r \h 
[4] and [5].
Therefore we would like to propose:
Proposal 3: Indentify the appropriate parameters for at least MTC SIB1 operation without ‘Physical downlink control channel for MTC’ for Rel-13 MTC UEs.
· The determination of possible parameter values is FFS.
4 Conclusions
In this contribution the benefits of control-less are emphasized and possible MCS/TBS determination methods are identified. Although we do not preclude the possibility of a suitable common search space design, the following proposals are given:
Proposal 1: The new SIB1 should be transmitted without ‘Physical downlink control channel for MTC’ for Rel-13 low complexity UEs and UEs in enhanced coverage.
Proposal 2: RAR and/or Paging operation without ‘Physical downlink control channel for MTC’ can be considered for Rel-13 low complexity UEs and UEs in enhanced coverage.
Proposal 3: Indentify the appropriate parameters for at least MTC SIB1 operation without ‘Physical downlink control channel for MTC’ for Rel-13 MTC UEs.

−
The determination of possible parameter values is FFS.
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