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1 Introduction

In RAN1 #74b meeting, the following WF was discussed on-line:

Possible observations:

RAN1 evaluated alternatives on the SIB coverage enhancement design
· Alt1: Re-use legacy SIBs at least for SIB1/2/14

· Alt 1a: Aggregation within SIB modification period w/o additional repetition

· Scheduling flexibility of legacy SIBs transmission would be restricted, e.g., keep the same frequency allocation/MCS/ for each SIBs transmission.

· An extended pre-defined accumulation period may be considered. e.g., set “modification period” to a larger value

· Alt 1b: Aggregation with additional SIB repetition(s) 

· Scheduling flexibility of legacy SIBs transmission would be restricted, e.g., keep the same frequency allocation/MCS/ for each SIBs transmission.

· Additional resources are used to enhance legacy SIBs transmission with repetition of SIBs. 

· PDCCH repetition is required if SIBs is scheduled by PDCCH

· FFS whether aggregation should be done only among the new addition SIBs

· FFS whether additional content or SIB is needed for coverage enhancement UEs 

· Alt 2: new SIB for MTC coverage improvement
· All necessary system information for initial access of MTC UEs (e.g., necessary contents carried in SIB1/2/14) may be merged into the new SIB.

· The new SIB may be indicated by corresponding PDCCH or MIB or transmitted on predefined resources without any PDCCH indication.

· The benefit of Alt2 compared to Alt1 would depend on how much reduction can be achieved in terms of payload sizes, latency and/or the number of SIBs to be enhanced.

Later, as designated by the chairman, an email discussion [74b-06] was held on SIB coverage improvement for MTC UE.

In this contribution, we summarize the views reflected in the email discussion.
2 Email Discussion Summary
The discussion mostly consists of two parts. During the first half the alternatives of the observation in the WF are thoroughly discussed and clarified. In the second half, companies bring up different issues that are essential for SIB enhancement.

Regarding the completeness of the alternatives listed, it is clarified that alternatives 1 is referring to solutions that does not require introduction of any new SIB, while alternatives 2 referring to solutions require introduction of at least one new SIB. In the first category, Alt 1a refers to solutions where SIB transmission without additional repetition dedicated for coverage improvement MTC UEs; while Alt 1b refers to solutions without additional repetition dedicated for coverage improvement MTC UEs. So from this perspective, the alternatives listed are not only mutually exclusive, but also exhaustive in a sense that any other solutions can be included somewhere in the existing alternatives. However, with Alt 2, i.e., the introduction of new SIB does not mean that any enhancement solution in ALt 1  is excluded. Even with the introduction of new SIB, it is entirely possible that some of the legacy SIBs are still needed, for example SIB1 , if we keep the current SIB scheduling mechanism. So there could also be two sub categories under alternatives 2. These are not listed because this alternative involves ran2 feedback, and a lot of details are still in the air. The alternatives are actually listed in the order of their specification impact. Alt 1a can be viewed as an implementation based solution with virtually no specification impact, while Alt 2 needs the involvement from both RAN1 and RAN2. 
Another issue need to clarify is the motivation of SIB enhancement is not for optimizing. The current SIB transmission scheme will not support 15dB coverage improvement target so the purpose of the enhancement is to make the system work for coverage improvement MTC UEs. Understandings of what SIB/SIB content is required by these coverage improvement MTC UEs helps here because the then the enhancement can be targeted to those SIB/SIB contents that are necessary. However, at this point it is beneficial to keep the door open for allowing the network to also configure an enhanced coverage UE with the information elements that are currently transmitted in SIB3 and onwards, but perhaps with different latency requirements.
For the second part of the discussion, multiple issues related to SIB enhancement are raised and discussed. Among them, the latency requirement is one of the most important.. TR 36.888 Annex A discusses latency, however it is not clear what parts of it, if any, that may be applicable to the Rel-12 enhanced coverage mode. It is important to know what would be an acceptable latency e.g. from power on till a successful transmission of a UE-originated data packet. This would give some indication of the acceptable acquisition time for the information elements that are currently transmitted in MIB/SIBs. More guidance from operators seems needed in this case. The feedback so far is delay requirement defined in TR 36.888 holds but relaxation can still be justified if significant difference in specification/implementation exists.
3 Conclusions
From the inputs of companies, it seems to better understand the merits of all possible solutions for SIB coverage enhancement, the following issues may need to be addressed from the discussion (Some may need RAN2 input) 

1.  Clear assumption of the SIB structure, including what SIB and SIB contents are needed for MTC UEs in coverage improvement, needs to be clarified. Details may include 

· If all the legacy SIBs can be supported in coverage enhancement mode, and, if all of them need to be supported in coverage enhancement mode (which SIB/SIB info may be excluded, and whether additional SIB /SIB content   is needed for coverage enhancement UEs) 
· If new SIB is to be introduced, details such as whether it is MTC specific (dedicated to MTC UEs), the mapping between new SIB and SI need to be clarified 

2.  If PDCCH (EPDCCH) is needed for SIBs, i.e. if we keep the current PHY structure of using PDCCH to indicate PDSCH that carries SIBs or not. If not should we have a predefined resource and cycle, or have UE to blindly detect to allow some scheduling flexibility 

3. The details of coverage enhancement methods for each physical channels may need to be clarified 

4. Whether simultaneous reception of unicast and SIBs/Paging/RACH responses is supported may need to be clarified 

5. TBS size’s impact on the SIB coverage enhancement 

6. Latency requirement may need to be clarified, i.e., it may be useful to clearly specify the acceptable delay in enhanced coverage mode. 

7. Power consumption requirement may need to be clarified   
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