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1. Introduction
During RAN#70 meeting in Sitges, completion rate of 100% was approved for Rel-13 eMTC WI. Though the work is completed, there are still some issues need to be clarified based on current CRs status or that require further discussion. This contribution lists some of the open issues that are important in our view, and need to be resolved
2. Discussion
1. PRACH preamble transmission power
It is unclear whether UE is expected to apply max transmission power (no ramping) (A) for the highest (i.e. 4th) CE level defined in specification, or (B) for highest CE level configured in the serving cell. 

According to the following agreement, it can be understood that RAN1 intention was option A.
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However this understanding is not aligned with the text below taken from 36.321 CR (R2-157141) and which implies option B.  
-     if the most recent PRACH enhanced coverage level for the UE is the highest enhanced coverage level supported in the Serving Cell:

-     set PREAMBLE_RECEIVED_TARGET_POWER to preambleInitialReceivedTargetPower + DELTA_PREAMBLE + P-Max;

If option A was RAN1 intention, then from eNB perspective, 4 CE levels will have to be supported for UEs to skip power ramping, which may not be the preferred configuration. In this sense option B is better, if a separate P-Max is configured per CE level. Otherwise if for example only the smallest CE level is configured in the cell, then UE will have to follow maximum transmission power. Current 36.331 CR (R2-157138) include the following note with regard to P-Max and seem not to have it per CE level. 
NOTE 2:
E-UTRAN sets this field to the same value for all instances of SIB1 message that are broadcasted within the same cell.  

Though this is part of RAN2 spec, RAN1 can clarify on the intended behaviour between option A and option B. In our view, option B is preferred, and we would suggest to either have it with a separate p-Max per CE level, or alternatively include an additional bit to indicate whether maximum transmit power is enabled for the highest configured CE level.   
2.  Simultaneous paging & RAR monitoring 
It is unclear what is UE behaviour with regard to simultaneously monitoring paging and RAR in IDLE mode. According to the following RAN1 agreement 
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This implies that no Type1-MPDCCH (RAR) and Type2-MPDCCH (Paging) are expected to be monitored simultaneously for UE in RRC idle. However the text in 36.213 CR (R1-152126) in section 9.1.5 seems to ignore this agreement and only says: 

The LC/CE UE is not required to simultaneously monitor MPDCCH UE-specific search space and Type1-MPDCCH common search space.

The LC/CE UE is not required to simultaneously monitor MPDCCH UE-specific search space and Type2-MPDCCH common search space.

36.213 should exclude simultaneous monitoring of Type2-MPDCCH and Type1-MPDCCH. Such a case is expected when PO and RAR window overlap in same narrowband, and in our view the intuitive UE behaviour to be described in the specification is to prioritize RAR monitoring. However, such text is currently missing.
3.  Discontinuous SI repetitions with invalid subframes

It was agreed that SI messages are repeated within SI window in a discontinuous manner, and the scheduling is given in SIB1bis (i.e. number of repetitions, interval between repetitions). While the agreement below does not introduce any strange behaviour for bundle of continuous repetitions, it remains unclear how to handle the case for scheduled discontinuous repetitions. Options could be (A) only the specific repetition is postponed (B) all the (remaining) scheduled bundle is postponed accordingly for every colliding instance within the window, or (C) it is up to eNB to avoid scheduling SI during invalid DL subframes.  

[image: image3]
In 36.211 CR (RP-152024) the current description is 
The PDSCH transmission spans 
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 consecutive subframes including invalid subframes where the PDSCH transmission is postponed

Which means the whole bundle is postponed accordingly (option B). However, for a pre-scheduled transmission such as SI, this can cause some issues and is not the preferred option. 
In our view, for SI repetitions option (A) seems cleaner solution, yet further discussion is needed to clarify how to handle this case. 
4.  Frequency hopping formula for SI  
Section 6.4.1 in 36.211 CR (RP-152024) concerns frequency hopping for PDSCH. The parameter 
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… spanning 
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 consecutive subframes, including invalid downlink subframes where the the PDSCH transmission is postponed.

 For the case of discontinuous repetitions such as for SI message carried by PDSCH, this description is not accurate since then the absolute subframe i then exceeds the range of 
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We propose to refine the current definition of 
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so it is describe to span over a set of subframes also including valid subframes that do not contain any repetitions.  
5.  FH activation/deactivation for MPDCCH for RAR/Msg3/Msg4
Controlling FH activation/deactivation of USS, CSS Type2-MPDCCH and CSS Type3-MPDCCH is possible with different higher-layer parameters. As for CSS Type1-MPDCCH it is not completely clear through which parameter it is controlled. RAN1 agreement below did not detail further as well as the current status of 36.331 CR, which only mentions rar-HoppingConfig that is simply described to control “activation/deactivation for RAR/Msg3/Msg4”
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If the intention is for single parameter rar-HoppingConfig to control both RAR/Msg3/Msg4 and MPDCCH for Msg3/Msg4 frequency hopping, it should be clarified. Otherwise, a new parameter is required.  
6.  FH activation/deactivation for initial Msg3
It is not fully clear how FH activation is controlled for initial Msg3 transmission. It can be either (A) controlled by same parameter controlling RAR/Msg3/Msg4, or (B) controlled with PUSCH frequency hopping. Currently there is no other dedicated parameter. 
Following option A is unnatural, as it couples frequency hopping for downlink channels and uplink channels. Option B is better, but one drawback is it cannot be dynamically controlled since uplink grant in RAR currently does not include frequency hopping flag (similar to DCI 6-0A, for example) and this requires further agreement.

Our preference is to verify option B
7.  Missing text in 36.213 for monitoring Temporary C-RNTI
Text is missing in 36.213 to say the DCI to monitor from table 8-6A is in accordance to the most recent CE level used for PRACH (same as for RAR). 
We propose to include relevant text in 36.213  
8.  Frequency hopping flag bit  
there are two issues missing in current CRs concerning the frequency hopping flag bit described in 36.212 
(1) text is missing in current CRs to reflect below RAN1 agreement(s) - 
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On the other hand, we see no benefit in following the higher-layer parameter as long as the flag is already part of the DCI. The options here are to (A) DCI will not carry the bit if higher-layer FH is disabled, or (B) reserve the bit for future usage, or (C) higher-layer configuration only applies for CE mode B, and UE in CE mode A always follow the flag. Note the latter overrides RAN1 agreement. 

(2) UE behaviour is unclear with regard to this frequency hopping flag while monitoring MPDCCH for Msg3 retransmission/Msg4. UE may monitor DCI format 6-0A or 6-1A but is not yet configured to be in CE mode A.  

For (1) text to be included. For (2) we see it as beneficial to apply same behaviour as CE Mode A even if UE is not yet to be configured to any CE Mode. 
9. SIB1bis and invalid subframes
RAN1 agreed that SIB1bis can carry bitmap to indicate set of valid subframes for DL. These subframes are not used for DL repetitions. At the same time, SIB1bis is scheduled at known subframes after reading MIB. It is unclear whether the agreement below - 
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Considers the bitmap includes (option A) the PDSCH subframes carrying SIB1bis itself, or (option B) the set of subframes allocated for SIB1bis is always available for repetitions hence there are either redundant bits in the bitmap, or these are mapped around SIB1bis repetitions
We propose to clarify which of the above options is the intended interpretation of the bitmap. 
10.  simultaneous PRACH and PUCCH
The following FFS from RAN1#82bis seems to be ignored in RAN1#83 and requires further agreement. 
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Such an overlap is expected when the UE is in RRC_CONNECTED and requires sending PRACH in parallel/partly overlapping PUCCH/PUSCH. 

We suggest to resolve the above behavior in the upcoming meeting. Our view is to have PRACH prioritized and PUCCH/PUSCH repetitions are dropped as from the PRACH first repetition. It should be noted that this issue is part of a more general subject that is currently missing in the CRs – priority handling for different channels, especially for HD-FDD, and this requires separate discussion. 
11. Starting subframe for Paging

RAN1 agreed that, in order to have an efficient power saving mechanism during paging, all the decoding candidates for Type1-MPDCCH can only begin at PO. This enables a UE to detect Paging and quickly go back to sleep. 
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In our view, the current text from section 9.1.5 in 36.213 does not reflect this agreement clearly. Currently it only says

For Type1-common search space, 
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 is determined from locations of paging opportunity subframes, 
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is given by higher layer parameter mPDCCH-NumRepetition-Paging, and 
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are given in Table 9.1.5-4.
Where to be more clear, it would be best also to state that for Type1-common search space either 
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 or that 
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, following the notations described previously in the same section.  
Proposal: RAN1 to discuss and clarify the mentioned issues during RAN1#84 in Malta 
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RAN1#83 agreement:


On power ramping, clarify that the fmission power is used on the highest (i.e. the 4th) PRACH CE level.


Finalization of specification work on PRACH power ramping is assumed to be conducted by RAN2.








RAN1#82bis agreement:


In each Paging Occasion (PO), an RRC idle UE monitors one DCI type








RAN1#82 agreement:


Handling of subframes not available for repetition


Postpone repetitions till the next available subframe in case unavailable subframes are aligned between eNB and UE


This is in line with the TDD behaviour of Rel-8 PUSCH TTI bundling and Rel-8 PUCCH HARQ-ACK repetition








RAN1#82bis agreement:


Configuration of frequency hopping 


for paging M-PDCCH and MTC-SIBx is in a cell-specific manner


for RAR/msg3/msg4, is per “coverage level” (including non-CE) in a cell-specific manner


for unicast is per UE, in a UE-specific manner








RAN1#83 agreement:


In CE Mode A, on/off of unicast PDSCH frequency hopping is dynamically indicated by DCI if PDSCH hopping is enabled by higher-layer signaling


In CE Mode A, on/off of unicast PUSCH frequency hopping is dynamically indicated by DCI if PUSCH hopping is enabled by higher-layer signaling








RAN1#83 agreement:


When valid DL subframes are indicated with a bitmap in SIB1bis, the bitmap length 10 and 40 bits is supported.








Agreements on Valid subframes for uplink:


FFS on handling of collision between PUCCH/PUSCH resource and PRACH resource








RAN1#83 agreement:


The starting SF for all repetition candidates in the Paging CSS shall only start at the paging opportunity SF 
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