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1. Introduction
SIB, paging and RAR are scheduled by PDCCH with CRC scrambled by SI-RNTI, P-RNTI and RA-RNTI in common search space. EPDCCH is designed with UE specific search space until now. Unless EPDCCH with CSS is introduced in Rel-12 timeline by other work items, SIB, paging and RAR can be scheduled by PDCCH only.
In this contribution, we discuss the necessity of PDCCH scheduling PDSCH for SIB, paging and RAR for MTC UEs in enhanced coverage mode.
2. Discussion
In RAN1#75 meeting, the following agreement was reached.

· For UEs in enhanced coverage mode for MTC, if/when PDSCH is indicated via (E)PDCCH:

· Assigned PDSCH is transmitted not before end of (E)PDCCH, i.e., if subframe n is the last (E)PDCCH repetition then PDSCH start n + k (k > 0)
All SIBs, paging and RAR are transmitted on PDSCH. Therefore, if PDCCH is agreed to be used for scheduling PDSCH for SIB, paging or RAR, the above timing relationship should be followed, i.e. PDCCH repetitions shall be transmitted before the start of PDSCH.
In general, PDCCH scheduling gives eNB flexibility in time/frequency resource allocation and TBS determination at the cost of PDCCH overhead. The overhead increases proportionally when PDCCH is repeated in multiple subframes. In addition, the delay increases due to PDCCH repetition and forward scheduling. Otherwise, if PDCCH scheduling is eliminated, the time/frequency resource and TBS shall be pre-defined so that UE can decode PDSCH. It is desired that not only one set of time/frequency resource and TBS of PDSCH for SIB, paging or RAR is pre-defined due to variable message size of SIBs, paging and RAR. One the other hand, only a limited number of sets can be pre-defined considering the blind decoding complexity for UE perspective. 
2.1. SIB
Currently, SIB is transmitted on PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI. In RAN1#74bis meeting, two alternatives on the SIB coverage enhancement design were evaluated.
· Alt 1: Re-use legacy SIBs at least for SIB1/2/14

· Alt 2: new SIB for MTC coverage improvement
Basically, both alternatives can work with or without PDCCH scheduling. As analyzed above, if PDCCH scheduling is eliminated, a limited number of sets which pre-define time/frequency resource and TBS of PDSCH for SIB shall be specified. The message size for each SIB varies within a large range. Furthermore, the message size for each SIB is quite indeterminate considering the future extension. Apparently, alternative 1 in combination with elimination of PDCCH scheduled would cause severe restrictions on SIB scheduling. Depending on the granularity of TBS sets, a lot of physical resources may be wasted for each SIB transmission in order to match one of the TB sizes pre-defined for UEs in enhanced coverage mode which would impact legacy SIB transmission. Therefore, PDCCH scheduling is preferred to be kept if it is agreed to reuse legacy SIBs.
Otherwise, if alternative 2 is adopted, PDCCH can be eliminated to avoid PDCCH overhead and extra delay introduced by PDCCH repetition. Although there are some scheduling restrictions, it is deemed acceptable without impacting legacy UEs.
Proposal 1: Keep PDCCH scheduling SIBs if re-use legacy SIBs. Otherwise if new SIB is introduced for MTC coverage improvement, PDCCH scheduling can be eliminated.
2.2. Paging
Currently, paging is transmitted on PDSCH scheduled by PDCCH with CRC scrambled by P-RNTI. Multiple paging for different UEs can be conveyed in a single paging message. Therefore, the paging message size is variable depending on the number of UEs. However, paging for legacy UEs without repetition should not be transmitted with paging for UEs in coverage hole in the same paging message. 
The necessity of PDCCH scheduling for paging messages for UEs in coverage hole is similar as the case for new SIB. We think PDCCH scheduling can be eliminated.

Proposal 2: PDCCH scheduling paging for UEs in coverage hole can be eliminated. 

2.3. RAR
Currently, RAR is transmitted on PDSCH scheduled by PDCCH with CRC scrambled by RA-RNTI. Similar as paging, the random access responses for multiple UEs can be transmitted in one RAR message. However, RAR for legacy UEs without repetition should not be transmitted with RAR for UEs in coverage hole in the same RAR message. PDCCH scheduling RAR for UEs in coverage hole can be eliminated considering the trade-off between scheduling flexibility and resource overhand/latency.
Proposal 3: PDCCH scheduling RAR for UEs in coverage hole can be eliminated. 

3. Conclusion
In this contribution, we discuss the necessity of PDCCH scheduling PDSCH for SIB, paging and RAR. We have the following proposals:
Proposal 1: Keep PDCCH scheduling SIBs if re-use legacy SIBs. Otherwise if new SIB is introduced for MTC coverage improvement, PDCCH scheduling can be eliminated.

Proposal 2: PDCCH scheduling paging for UEs in coverage hole can be eliminated. 

Proposal 3: PDCCH scheduling RAR for UEs in coverage hole can be eliminated. 

In case EPDCCH with CSS is introduced in Rel-12 timeline by other work, legacy SIBs scheduled by EPDCCH can also be considered.
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