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1 Introduction
Remaining issues about M-PDCCH search space design after RAN1#83 meeting was discussed by email in the CR comments collection stage. However, some of the comments were not resolved in the CR versions submitted to RAN#70 due to lack of sufficient discussion or official agreements, and will be further discussed in this contribution with text proposal of changes appended. 
2 Discussion
Note that the specification terminology issue whether EPDCCH is reused or M-PDCCH is defined is still pending, but  M-PDCCH is used in the meantime in this contribution, and RRC parameters for M-PDCCH configurations follows those for EPDCCH which includes EPDCCH-SetConfigId, transmissionType, dmrs-ScramblingSequenceInt, and others per EPDCCH set. 
EPDCCH-SetConfigId indicates the identity of the EPDCCH configuration set and the value is 0 or 1. EPDCCH to be transmitted is scrambled by UE-specific scrambling sequence and it was agreed the same scrambling sequence is applied per subframe to EPDCCH for a given block of 
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 subframes, so in the 36.211 CR [1] it was revised to be that the scrambling sequence generator shall be initialized with
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where 
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 is the EPDCCH-set number indicated by EPDCCH-SetConfigId. 
transmissionType indicates whether distributed or localized EPDCCH transmission mode is configured.

dmrs-ScramblingSequenceInt indicates the DMRS scrambling sequence initialization parameter 
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 and is an integer between 0 to 503, which is used to initialize the pseudo-random sequence generator to generate the DMRS associated with EPDCCH. It was agreed the same scrambling sequence is applied per subframe to the DMRS associated with EPDCCH for a given block of 
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 subframes, so in the 36.211 CR [1] it was revised to be that the scrambling sequence generator shall be initialized with 
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 is the configured value of dmrs-ScramblingSequenceInt.

The three parameters mentioned above are configured per EPDCCH configuration set and can be configured independently in the case of two EPDCCH configuration sets if no specification otherwise. However, independent configurations are undesirable for the candidate of 24 ECCE which spans two M-PDCCH resources sets. The relevant agreements for M-PDCCH include: 
· A UE is configured with either localized or distributed M-PDCCH, regardless of one or two M-PDCCH resource sets
· For aggregation level 24, the resource mapping is frequency first, time second over 6 PRBs.
· For CSS for Paging, an M-PDCCH transmission always assumes all the 6 PRBs using distributed transmission

· For CSS for RAR, and SS for Msg3 retx/Msg 4

· A UE is required to monitor an M-PDCCH transmission assuming all the 6 PRBs using distributed transmission

· The UE is also required to monitor the following decoding candidate with distributed transmission:

· One corresponding to 4 PRBs {0, 1, 2, 3}

· Another corresponding to 2 PRBs {4, 5}
The agreement that a UE is configured with either localized or distributed M-PDCCH regardless of one or two M-PDCCH resource sets is referring to M-PDCCH USS, as for CSS for paging and RAR and SS for Msg3 retx/Msg4 M-PDCCH is always distributed per the agreement. This point was not clearly reflected in the latest 36.213 CR [2] and the corresponding text proposal based on the latest version is appended at the end of this contribution. 
The resource mapping for the candidate of 24 ECCE is frequency first time second over 6 PRBs, so it is natural to use the same scrambling sequence to scramble M-PDCCH and the same DMRS sequence associated to the M-PDCCH over 6PRBs of the two sets. More important is that it benefits both eNB and UE in terms of simple implementation without causing any other issues. 
Proposal: The same scrambling sequence and the same DMRS sequences associated to the M-PDCCH applies to the candidate of 24 ECCE spanning over 6PRBs of the two M-PDCCH configuration sets.
With this proposal agreed officially, either eNB configures the same EPDCCH-SetConfigId and dmrs-ScramblingSequenceInt for the two sets or UE assumes the values in one set is used for the two sets or override the values if different in the other set. This is an essential change that the 36.211 editor agrees in email discussion to clarify in 36.211, and the text proposal for the change to 36.211 based on [1] is appended at the end of the contribution. 
In the end, it is recommended to consider and agree on the proposed TP for 36.211 and 36.213. 
3 References
[1] R1-157918, “36.211 CR: introduction of LC/CE MTC,” RAN1#83, Anaheim, USA, Nov. 15-22, 2015. 

[2] RP-152126, “36.213 CR: Introduction of further LTE physical layer enhancements for MTC,” RAN#70, Stiges, Spain, Dec. 7-10, 2015. 

The text proposal with regard to the transmissionType configuration per UE:
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Start of text proposal to 36.213 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

9.1.5
MPDCCH assignment procedure

A LC/CE UE shall monitor a set of MPDCCH candidates on one or more Narrowbands (described in subclause 5.2.4 of [3]) as configured by higher layer signalling for control information, where monitoring implies attempting to decode each of the MPDCCHs in the set according to all the monitored DCI formats. The Narrowband in a subframe used for for MPDCCH monitoring is determined as described in [3].

A UE that is not a LC/CE UE is not required to monitor MPDCCH.

Higher layer signalling can configure a UE with one or two MPDCCH-PRB-sets for MPDCCH monitoring. The PRB-pairs corresponding to an MPDCCH-PRB-set are indicated by higher layers. Each MPDCCH-PRB-set consists of set of ECCEs numbered from 0 to 
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The set of MPDCCH candidates to monitor are defined in terms of MPDCCH search spaces.

The LC/CE UE shall monitor one or more of the following search spaces

· a Type0-MPDCCH common search space if configured with CEmodeA, 

· a Type1-MPDCCH common search space, 

· a Type2-MPDCCH common search space, and a MPDCCH UE-specific search space. 

A LC/CE UE configured with CEModeB is not required to monitor Type0-MPDCCH common search space.

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

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

The MPDCCH-PRB-set(s) for MPDCCH UE-specific search space can be configured by higher layers for either localized MPDCCH transmission or distributed MPDCCH transmission. The MPDCCH-PRB-set(s) for Type0, Type1, or Type2-MPDCCH common search space are configured by higher layers for distributed MPDCCH transmission. 

…………….
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ End of text proposal to 36.213 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

The text proposal with regard to using the same scramble sequence and the same DMRS sequence: 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Start of text proposal to 36.211 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

6.8A.2
Scrambling

The block of bits 
[image: image13.wmf])

1

(

),...,

0

(

bit

-

M

b

b

 to be transmitted on an EPDCCH in a subframe shall be scrambled, resulting in a block of scrambled bits 
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where the UE-specific scrambling sequence 
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 is given by clause 7.2. The scrambling sequence generator shall be initialized with 
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 is the EPDCCH set number.

For LC/CE UEs, the same scrambling sequence is applied per subframe to EPDCCH for a given block of 
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 subframes. For the 
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subframes, the scrambling sequence generator shall be initialised with
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and 
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 is the absolute subframe number of the first downlink subframe intended for the EPDCCH. The EPDCCH transmission spans 
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 consecutive subframes, including invalid downlink subframes where the EPDCCH transmission is postponed.  For a LC/CE UE configured in CEModeA, 
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 for frame structure type 1 and 
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 for frame structure type 2. For the EPDCCH transmitted over 6PRBs, 
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6.10.3A.1
Sequence generation

For any of the antenna ports 
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The pseudo-random sequence 
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 is defined in clause 7.2. The pseudo-random sequence generator shall be initialised with 
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at the start of each subframe where 
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 is configured by higher layers. The EPDCCH set to which the EPDCCH associated with the demodulation reference signal belong is denoted 
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, where for the EPDCCH set transmitted over 6 PRBs, i=1.
For LC/EC UEs, the same scrambling sequence is applied per subframe to the demodulation reference signal associated with EPDCCH for a given block of 
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 subframes, the scrambling sequence generator shall be initialised with
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where 
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and 
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 is the absolute subframe number of the first downlink subframe intended for EPDCCH. The PDCCH transmissions span 
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 consecutive subframes, including invalid downlink subframes where the EPDCCH transmission is postponed. For a LC/CE UE configured in CEModeA, 
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. For a LC/CE UE configured with CEModeB, 
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ End of text proposal to 36.211 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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