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1 Introduction

In RAN1#79 meeting, some FFS points were identified for common message transmission with/without scheduling: 
· 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
Since it has been agreed that the design of the physical downlink control channel for MTC is based on PDCCH or EPDCCH unless some aspects are agreed as not applicable, to be simplicity, we would use EPDCCH to represent the physical downlink control channel for MTC in this contribution which does not preclude any modification to it if needed in the future. The FFS points above corresponding two ways of transmitting common message that have been identified in our previous contributions:
Alt 1 EPDCCH-CSS transmission

· Common messages on PDSCH are received by monitoring common search space (CSS) on EPDCCH. A new CSS on EPDCCH need to be designed. Some detailed analysis can be found in our companion contribution [1].

Alt 2 Control-less transmission

· Transmission of common messages is using some fixed or pre-defined transmission parameters.

For unicast data, it is clear that transmission with flexible resource allocation and/or MCS is beneficial. Thus, legacy DCI in wideband PDCCH needs to be indicated via an alternative with reasonable USS design. For common message transmission, including SIB/RAR/Paging, it has not been sufficiently discussed how the PDSCH carrying these content can be transmitted from an eNB and received by a UE. Following legacy mechanism of Alt 1 which is DCI scheduling based, the PDSCH for common message could be transmitted as usual. This contribution is to explain why and how a control-less method can be applied for common message transmission, including SIB/RAR/Paging. 
2 Transmission of common messages for low complexity Rel-13 UEs
2.1 Pros and cons between EPDCCH-CSS and control-less 
There are obvious benefits from using EPDCCH to schedule UE-specific messages on PDSCH. Various UEs, e.g. with different traffic profiles, locations and mobility, experience different channel conditions. To take each UE’s channel state into account and achieve the most flexibility within available resource, the eNB needs to be able to fully control what UE is served at a certain time-frequency resource. When a control channel is used for dedicated message transmission, it can acquire some frequency diversity gain with distributed RB assignments and can be allocated in suitable PRBs with improved channel condition. In a word, the corresponding PDSCH for each UE should be indicated via a physical control channel which should be EPDCCH on narrow band.

Common messages include SIBs, paging and RAR. They are carried on PDSCH but targeting for all or at least a group of, UEs, and should be always available even for the cell edge UEs. Then, robustness rather than flexibility are the most important issue for transmission and EPDCCH scheduling common message does not help to obtain per-UE benefits. The frequency diversity obtained through utilization of full system bandwidth in control signalling via legacy (E)PDCCH is not attractive since a R13 MTC UE only supports 1.4 MHz bandwidth. 
Furthermore from UE perspective, in the Rel-13 MTC low complexity UE, low power consumption and coverage are the new focus. Any control information for PDSCH as well as its corresponding feedback would additionally increase the UE decoding complexity/times and hence take more power consumption. 
For coverage limited UEs when much repetition is needed, such issue becomes more serious if any control information is applied, mainly because of increased EPDCCH blocking probability. In addition, EPDCCHs for common messages may collide with each other for coverage limited UEs and UEs in good channel conditions within the only 6 PRBs. Obviously the UE’s access time, paging-to-awaking time will be prolonged and the UE’s power consumption will be increased.
The possible drawbacks for control-less solution may come from interference. One of the benefits of search space design could provide interference randomization/coordination for cell edge UEs between cells. If the time-frequency resource is fixed and a UE on that is interfered, the situation would not change until the aggressive UE in the neighboring cell moves. For this marginal case a possible solution could be the ICIC since R8, e.g. soft-frequency multiplexing. 

Proposal 1: Consider SIB/RAR/Paging operation without ‘Physical downlink control channel for MTC’ for Rel-13 MTC UEs.
2.2 Control-less transmission realization
Because of the above, control-less transmission of common message is attractive in some aspects and worth considering more. When EPDCCH is entirely removed, some aspects need to be taken into account, including frequency-domain scheduling parameters and some time-domain scheduling related parameters.

2.2.1 Indication of frequency-domain scheduling parameters
Resource allocation
Resource block assignment for common message in legacy (E)PDCCH is indicated by DCI format 1A or 1C. With control-less operation, that resource can be known by UE in a fixed or predefined way, i.e. at fixed allocation with a predefined granularity. A similar mechanism can be found already for the transmission of Master Information Block (MIB). When applied to transmissions such as paging, it will need standard efforts to determine a suitable resource set of up to 6 PRBs, depending on TBS requirements. This PRB set can then be fixed in the specification. It seems likely that there will anyway be a single narrow band for common message transmission, and that as few as one paging or RAR message may fit into, and utilize the whole of, such resources. The only issue that would need further consideration is to minimize the impact on resource multiplexing for the MTC UEs with legacy UEs within the limited 6 PRBs. 
MCS/TBS

Currently the MCS/TBS of RAR, paging and SIBs are indicated in DCI 1A or 1C with CRC scrambled by RA-RNTI, P-RNTI, or SI-RNTI respectively. Without EPDCCH indication, the MTC UEs can be aware of the MCS/TBS by specification assistance. The fixed QPSK modulation order can be retained. Then the MCS Index 
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 for PDSCH of common message will range from 0 to 9. Actually due to the robustness requirement and fixed modulation order in current LTE, TBS for common messages will consequently vary within a small range. A predefined subset of the existing value in the TBS determination table in the end would not degrade the decoding performance significantly.
RV
In DCI format 1A, redundancy versions (RV) for common message vary and are given by 2 bits indicator. If the DCI format 1C CRC is scrambled by P-RNTI or RA-RNTI for paging and RAR respectively, the RV is set to a fixed value 0 which includes the system bit information. This could be maintained in the control-less method. Otherwise if the DCI format 1C is scrambled by SI-RNTI, the corresponding RV is derived according to a formula, represented as RVK = ceiling(3/2*k) modulo 4, where k depends on the type of system information message. This MAC layer mechanism can be maintained for the Rel-13 MTC UEs in case that no control information is provided in the physical payer.
2.2.2 Aspects of time-domain scheduling parameters
SIB periodicity/paging cycle
Some large scale time-domain parameters include SIB periodicity and paging cycle. For legacy SIB1 and other SIBs, the periodicity is either fixed or configurable in SIB1. If a MTC-specified SIB is defined, the periodicity is naturally a fixed or configurable value. 
As for the paging cycle, it could be derived from Paging Frame (PF) and Paging Occasion (PO) for R13 MTC UEs in normal coverage which is the same as it is in current LTE. When CE technology is applied in terms of repetition, there would be more than one PO for a UE to monitor, and the eNB needs to send enough paging repetitions to reach the UE being paged in the worst coverage. The paging cycle then could be extended to make the required repetitions fit in. 

These procedures do not need any physical layer assistance.
RAR/SI windows
In LTE, RAR window is used for UE monitoring a PDCCH with associated RA-RNTI, upon detection of which the corresponding PDSCH for RAR message can be decoded. The size of RAR window is determined by the parameter ra-ResponseWindowSize, which can be the number between 0 and 10 in the unit of subframes. SI window has a similar functionality for SIBs other than SIB1. The time domain window for a UE to monitor can reduce power consumption/complexity of UE blind decoding physical control channel. Without DCI scheduling, a UE would need to be specified with a starting subframe and/or the length of transmission time of corresponding PDSCH. There would be some standard impacts on the definition of RAR/SI window but to the end it should not be any operation problem.
Repetition parameters
Repetition is the main technique for enhancing coverage. As mentioned above, for UEs experiencing various channel conditions, multiple CE levels should be supported. Common messages may need to be transmitted at any of the available CE levels depending on which UEs they are targeting, but e.g. if RAN has information on CE needs for paging from CN, it may not always be necessary to send the message to the cell edge. Therefore the repetition times should not be fixed in the specification, instead, it should be higher layer signaled, e.g. together with the signalling of SIB periodicity and/or new defined SI window size.
Some common message-specified analysis can be found in our companion contributions [2]
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[4]. In general, the control-less method can be realized by imposing some restrictions for transmission of common messages, which may consequently cause flexibility and performance loss but at the same time enjoy significant complexity and power saving. Therefore we would like to propose:
Proposal 2: Indentify the necessary parameters for SIB/RAR/Paging operation without ‘Physical downlink control channel for MTC’ for Rel-13 MTC UEs.
· The possible values are fixed or predefined.
3 Conclusions
In this contribution we analyzed the feasibility and benefits of control-less transmission for common message including SIB/Paing/RAR. We also summarized the needed parameters and how they could be implemented within this approach. Indeed other potential parameters may be needed or beneficial to be considered, but so far we do not see any critical issues that lead this approach inapplicable. We propose
Proposal 1: Consider SIB/RAR/Paging operation without ‘Physical downlink control channel for MTC’ for Rel-13 MTC UEs.
Proposal 2: Indentify the necessary parameters for SIB/RAR/Paging operation without ‘Physical downlink control channel for MTC’ for Rel-13 MTC UEs.

· The possible values are fixed or predefined.
References

[1] R1-150060, “DL physical control channels for MTC”, Huawei, HiSilicon, RAN1#80, Athens, Greece, February 09 - 13, 2015.
[2] R1-150063, “SIB transmission for MTC UEs”, Huawei, HiSilicon, RAN1#80, Athens, Greece, February 09 - 13, 2015.
[3] R1-150064, “Paging transmission for MTC UEs”, Huawei, HiSilicon, RAN1#80, Athens, Greece, February 09 - 13, 2015.
[4] R1-150065, “RAR transmission for MTC UEs”, Huawei, HiSilicon, RAN1#80, Athens, Greece, February 09 - 13, 2015.











































































_1272273083.unknown

