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1.1.1 Further LTE Physical Layer Enhancements for MTC
WID in RP-150492. 
R1-156966
Introduction of LC/EC MTC
Ericsson LM
R1-157808
LS to RAN1 on eDRX agreements related to system information changes for paging
Intel
Conclusion:

· The parameter is to be part of the DCI format discussion (details below)
R1-157856 
Response LS on measurement gap based intra-frequency cell detection for narrow band operation of LC UE
Ericsson

Agreed in R1-157861
R1-157864
LS on RRC parameters for LTE eMTC
Ericsson
Agreement:

· R1-157864 is agreed in R1-157891, with the following update:

· Row 8, column L, The allowed values for other UE than Rel-13 LC UE are FFSdepend on the Rel-13 UE capability discussion.
Note: the handling of “other UEs” will be discussed during the UE capability discussion

1.1.1.1 UE categories and capabilities
Max TBS, soft buffer size, non-simultaneous reception
R1-156407
Max TBS and soft buffer size for MTC
Ericsson

R1-156450
Further considerations on non-simultaneous reception and transmission for MTC UEs
Huawei, HiSilicon

R1-156499
Views on UE categories and capabilities for MTC
Intel Corporation

R1-156634
UE Category and Capabilities
Nokia Networks

R1-156635
Simultaneous Reception of Unicast and Broadcast for MTC
Nokia Networks

R1-156837
Discussion on UE categories and capabilities
LG Electronics

R1-156979
On CE Mode Capability
Sony Corporation

R1-157019
UE categories and capabilities
Qualcomm Inc.

R1-157350
Views on multiple information reception for Rel-13 MTC UE
NTT DOCOMO, INC.

R1-157383
Discussion on UE category and capability
MediaTek Inc.
R1-157511
WF for UE categories and capabilities
MediaTek, InterDigital, Intel, CATT
Agreement:

· The max TBS size is 1000 bits for both DL and UL
R1-157873
WF for UE capabilities and category
MediaTek, InterDigital, Intel, CATT, Panasonic, Ericsson, Sony, Spreadtrum, ALU, ASB, Sequans
Agreement:

· Total number of soft channel bits is 25344 for Rel-13 eMTC UE
· Note that this does not have any intended implication on the UE category discussion.
· For Rel-13 LC UE HD-FDD, type B operation is assumed
· Note that this does not have any intended implication on the UE category discussion. 

1.1.1.2 Physical channel time and frequency relationships
Frequency hopping patterns, retuning gaps, other time and frequency relationships
R1-156408
Frequency hopping patterns for MTC
Ericsson

R1-156409
Retuning gaps and other time and frequency relationships for MTC
Ericsson

R1-156442
On physical channel timing relationships
Huawei, HiSilicon

R1-156444
On retuning between UL narrowbands
Huawei, HiSilicon

R1-156500
Remaining details of physical channel time and frequency relationships
Intel Corporation

R1-156557
Remaining issues on frequency hopping design for Rel-13 MTC UEs
CATT

R1-156558
Remaining issues on HARQ timing for Rel-13 MTC UEs
CATT

R1-156636
Timing Relationships for MTC
Nokia Networks

R1-156637
Retuning Between UL Narrowbands
Nokia Networks

R1-156638
Remaining Details of Frequency Hopping for MTC
Nokia Networks

R1-156663
Frequency hopping patterns for MTC enhancement
ZTE

R1-156682
Frequency hopping pattern for LTE Rel-13 MTC
NEC

R1-156692
Achieving peak DL throughput for eMTC
Sony Corporation

R1-156693
Coexistence of eMTC and NB-IoT
Sony Corporation

R1-156694
Considerations on Measurement Gaps for eMTC
Sony Corporation

R1-156740
DL/UL HARQ timing for low cost MTC UEs in enhanced coverage
Samsung

R1-156741
Frequency Hopping and Retuning
Samsung

R1-156838
Remaining details on physical channel time and frequency relationships
LG Electronics

R1-156935
Simple frequency hopping for MTC and coverage enhancement
Huawei, HiSilicon

R1-156937
Design of frequency hopping for MTC
Panasonic

R1-156938
Retuning between uplink narrowbands
Panasonic

R1-157020
Physical channel time and frequency relationship
Qualcomm Inc.

R1-157342
Views on frequency hopping for M-PDCCH/PDSCH
NTT DOCOMO, INC.

R1-157343
Views on the remaining issues of timing relationship
NTT DOCOMO, INC.

R1-157433
On Timing and Frequency Relationship for MTC-SIB1 and Paging
InterDigital
R1-157506
Summary of Informal Email Discussion on frequency hopping

Nokia Networks
R1-157507
WF on Frequency Hopping
Nokia Networks
Agreement:

· Confirm the following working assumption –
· For PUSCH/PUCCH, when frequency hopping is used, frequency hopping occurs between 2 narrowbands
Agreement:

· Frequency hopping pattern for M-PDCCH, PDSCH, PRACH, PUSCH, PUCCH is given by a fixed pattern 

· For 2 narrowbands: cycle through {1st NB, 2nd NB} 

· For 4 narrowbands (only applicable to M-PDCCH/PDSCH): cycle through {1st NB, 2nd NB, 3rd NB, 4th NB}

Agreement:

· Frequency hopping for SIB1bis is given by –
· S is a set of valid DL narrowbands for SIB1bis, the narrowband is indexed in the order of increasing value
· S = {s0, s1, s2, …., sK-1}, K = number of valid DL narrowbands for SIB1bis
· For system BW less than 12 RBs
· SIB1bis is transmitted in narrowband sj where j = PCID mod K
· For system BW between 12-50 RBs
· 1st NB is sj where j = PCID mod K
· 2nd NB is (sj + floor(K/2)) mod K
· Starting at SFN mod 8 = 0, SIB1bis transmission cycles through {1st NB, 2nd NB}
· For system BW between 51-110 RBs
· 1st NB is sj where j = PCID mod K
· 2nd NB is (sj + floor(K/4)) mod K
· 3rd NB is (sj + 2*floor(K/4)) mod K
· 4th NB is (sj + 3*floor(K/4)) mod K
· Starting at SFN mod 8 = 0, SIB1bis transmission cycles through {1st NB, 2nd NB, 3rd NB, 4th NB} 
R1-157444
WF on Frequency hopping pattern for LTE Rel-13 MTC
NEC, Panasonic, Lenovo, Motorola Mobility
R1-157480
Frequency hopping pattern for LTE Rel-13 MTC
NEC
R1-157471
Summary of informal email discussion on time and frequency relationships for MTC
Ericsson

R1-157473
WF on time and frequency relationships for MTC
Ericsson, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Nokia Networks, Sequans, Intel, LG Electronics, CATT, Qualcomm, Sierra Wireless, Samsung, Panasonic, MediaTek, InterDigital, ZTE, Verizon Wireless
Agreement:

· RAN1#82bis agreement:

· A UE will postpone transmitting PUSCH/PUCCH repetition (when R > 1) to the next available UL subframe in invalid UL subframe indicated by MTC-SIBx.

· In case of PUSCH/PUCCH with R = 1, a UL grant or PDSCH transmission overrides the MTC-SIBx configuration, thus a UE will transmit PUSCH/PUCCH

· Agree that the expression ‘PUSCH/PUCCH repetition’ in the above agreement also concerns the first subframe (when it is followed by repetitions).

· Note:
· The scheduling timing for PUSCH and the HARQ timing for PDSCH is based on the legacy timing, which, as already agreed earlier, may further depend on R, and FDD/TDD system type. This is to be captured in the CR stage.

Agreement:
· Cases for UL retuning to consider:
· Case 1: UE retunes from PUSCH narrowband to PUSCH narrowband
· Case 2: UE retunes from PUCCH narrowband to PUCCH narrowband
· Case 3: UE retunes from PUCCH narrowband to PUSCH narrowband
· Case 4: UE retunes from PUSCH narrowband to PUCCH narrowband
· Case 5: UE retunes from PRACH narrowband to PRACH narrowband
· Options for how to define the UL retuning gap:
· Option A: Last two symbols of the earlier subframe
· Option B: Last symbol of the earlier subframe + first symbol of the later subframe
· Option C: Guard subframe (not needed according to results in R1-157472)
· Option D: First two symbols of the later subframe
· Agree on the following:
· Case 1: Option B
· Case 2: Option B
· Case 3: Option D
· Case 4: Option A 
· Case 5: up to the UE implementation
R1-157863
WF on PRACH frequency retuning gap for MTC
Ericsson
R1-157869
WF on PUCCH Handling With Retuning
LGE
Companies are encouraged to check R1-157869
Agreement:

· When M-PDCCH/PDSCH transmission collides with PRS transmission in a subframe,
· LC/CE UE is not required to know the PRS configuration.
· It is up to eNB whether to drop or puncture transmissions.
Agreement:

· When valid DL subframes are indicated with a bitmap in SIB1bis, the bitmap length 10 and 40 bits is supported.
R1-157704
WF on Frequency Hopping  Configurations
Nokia Networks, Ericsson, ALU, ASB, InterDigital, Intel, Sony, CATT, Panasonic, Sierra Wireless, MediaTek 

R1-157761
WF on Frequency Hopping  Configurations
Nokia Networks, Ericsson, ALU, ASB, InterDigital, Intel, Sony, CATT, Panasonic, Sierra Wireless, MediaTek, Samsung, NEC, DoCoMo, Qualcomm, LGE, ZTE
Agreement:
· Frequency hopping configuration for PDSCH –
· The first narrowband is determined without any new higher layer configuration involved, the other narrowband(s) are determined using a single configurable offset
· The offset is cell-specifically configured, applicable to all CE levels
· 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
Agreement:

· Frequency hopping configuration for PUSCH –

· The first narrowband is determined without any new higher layer configuration involved, the other narrowband(s) are determined using a single configurable offset

· The offset is cell-specifically configured, applicable to all CE levels

· 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

Agreement:

· PRACH frequency hopping is between two frequency regions
· Frequency hopping configuration for PRACH –
· prach-FreqOffset is signaled (in units of PRBs), the other frequency for PRACH is determined using a configurable offset (in units of PRBs) for all CE levels
Agreement:

· Narrowbands for PUCCH frequency hopping are symmetric to the central frequency of system bandwidth
· For a PUCCH transmission in the first narrowband using a PRB k = {0, 1, 2, 3, 4, 5}, when hopped to the second narrowband, the PRB in the second narrowband is 5-k
Agreement:

· Frequency hopping configuration for M-PDCCH: the first narrowband is signaled, the other narrowband(s) are determined using a single configurable offset (cell-specific)

R1-157879
WF on frequency hopping CATT, LG, MTK, Panasonic, Sony,  Samsung, Ericsson, Huawei, HiSilicon, ALU, ASB, InterDigital, Sierra Wireless
Agreement:

· When frequency hopping is enabled, frequency hopping occurs based on absolute SFN, subframe number and Ych
1.1.1.3 M-PDCCH
M-PDCCH candidate construction, M-PDCCH search spaces
R1-156410
M-PDCCH definition for MTC
Ericsson

R1-156411
M-PDCCH configuration for MTC
Ericsson

R1-156443
Consideration on the same AL and CCE index for M-PDCCH repetition
Huawei, HiSilicon

R1-156485
The remaining issues on the M-PDCCH initialization configuration
Huawei, HiSilicon

R1-156501
On M-PDCCH design and search spaces
Intel Corporation

R1-156559
Remaining issues on M-PDCCH design
CATT

R1-156639
Search Space Design for MTC
Nokia Networks

R1-156640
PDSCH/PUSCH Repetition Level Indication
Nokia Networks

R1-156664
Remaining issues on M-PDCCH for MTC enhancement
ZTE

R1-156695
Support of Cross PRB channel estimation for eMTC
Sony Corporation

R1-156696
Reduced CRC Size for eMTC M-PDCCH
Sony Corporation

R1-156697
Considerations on MPDCCH Repetitions
Sony Corporation

R1-156698
MPDCCH for Paging at multiple CE Levels
Sony Corporation

R1-156724
M-PDCCH search space design
Lenovo (Beijing) Ltd

R1-156725
Configuration and initilization of M-PDCCH
Lenovo (Beijing) Ltd

R1-156742
M-PDCCH Common Search Space
Samsung

R1-156743
M-PDCCH UE-Specific Search Space
Samsung

R1-156839
Remaining issues on M-PDCCH search space
LG Electronics

R1-156840
Remaining issues on M-PDCCH transmission
LG Electronics

R1-156933
On repetition level adjustment after initial access
Huawei, HiSilicon

R1-156934
M-PDCCH search space design
Huawei, HiSilicon

R1-156939
MPDCCH allocation in narrowband
Panasonic

R1-156940
MPDCCH 24 ECCEs RE mapping
Panasonic

R1-156941
PRB bundling for M-PDCCH
Panasonic

R1-156942
Search spaces related to random access procedure and TPC command for MTC
Panasonic

R1-156943
UE-specific search space for MTC
Panasonic

R1-156944
eMTC MPDCCH symbol level combining for CE mode B
Panasonic

R1-157021
Physical downlink control channels
Qualcomm Inc.

R1-157180
CSS for Paging Discussion
Sierra Wireless, S.A.

R1-157345
Views on Remaining Issues of Search Space
NTT DOCOMO, INC.

R1-157430
Remaining Issues on M-PDCCH
InterDigital
R1-157478
Summary of Informal Email Discussion on other M-PDCCH issues
Panasonic

R1-157479
WF on RRC Parameters Related to PUCCH for MTC
Ericsson, Qualcomm, Sequans, ALU, ASB

R1-157684
WF on RRC Parameters Related to other M-PDCCH issues (CSI-RS configuration)
Panasonic
R1-157719
WF on S_flag of paging
Panasonic, SONY
R1-157811
WF on Remaining Details on DCI
LGE
Agreement:

· For DL DCI Mode A:
· Separate coding for narrowband index and PRB assignment within a narrowband
· PRB assignment within a narrowband is the same as DL resource allocation type 2
Agreement:

· For UL DCI Mode A:

· Separate coding for narrowband index and PRB assignment within a narrowband
· PRB assignment within a narrowband is the same as UL resource allocation type 0
· For UL DCI Mode B:

· Narrowband index is indicated
· 3-bit to indicate the RBs in the given narrowband:
· Any one RB of the 6 RBs, and
· RBs {0, 1}, {2, 3}

· For DL DCI Mode B:

· Narrowband index is included in the DCI. 

· In the indicated narrowband, the possible RBs are:

· {0, 1, …, 5}, {0, 1, 2, 3}
R1-157867
WF on DCI Contents
LGE
Agreement:

· Repetition number for PDSCH
· 2 bit in CE mode A, 3 bit in CE mode B
· MCS/TBS bit
· CE mode A: 4 bits excluding 64 QAM and reserved bits
· CE mode B: 4 bit TBS index is indicated in DCI instead of MCS (with assumption of fixed modulation order of 2)
· A-SRS (1-bit)
· Trigger in both DL/UL grant
R1-157895
WF on FFS points Regarding DCI contents
LGE
Agreement:
· Slide 2 and slide 3 in R1-157895 are agreed

R1-157887
WF on Remaining Details on paging for DCI
Qualcomm, Panasonic
Agreement:
· The 3-bit option R1-157887 is agreed.

Agreement:
· DCI sizes for M-PDCCH order
· In CE mode A: the same size to DCI M1A
· In CE mode B: the same size to DCI M1B
· For PRACH CE level, a starting CE level is indicated dynamically
· In CE mode A and in CE mode B
· Assuming there is no significant issue in DCI size-matching: both preamble index and mask index can be indicated dynamically via M-PDCCH order
· Otherwise, reduction of the bitwidth (which can be mode dependent) for preamble index and/or mask index is necessary, while the detailed mapping of the information fields with the reduced bitwidth is up to RAN2
R1-157881 WF on M-PDCCH ordered random access
Huawei, HiSilicon
Agreement:
· For M-PDCCH ordered contention-based random access:
· UE procedure is according to already agreed behavior for non-ordered contention-based random access.
· For M-PDCCH ordered non-contention based random access, UE can make the maximum configured number of attempts at the ordered PRACH CE level. In the case no RAR is received:
· RAN1 assumes RAN2 will decide the procedure
Agreement:

· TM 6
· In CE mode A, TMPI and PMI confirmation fields are added to M1A
· In CE mode B, TM6 is not supported
· TM9
· In CE mode A: Add 2 bits for antenna ports and scrambling identity to M1A
· In CE mode B:  
· no new bit, port 7, scrambling ID = 0
R1-157824
WF on MPDCCH PDSCH frequency hopping relationship
Huawei HiSilicon
R1-157685
PUSCH and PDSCH resource allocation schemes   NEC
R1-157870
WF on M-PDCCH search space design Panasonic, LGE, Qualcomm, InterDigital
Agreement:

· For aggregation level 24, the resource mapping is frequency first, time second over 6 PRBs.
· Total number of BD trials for USS in a subframe is 16 or less.
· Total number of BD trials for CSS for fallback and 3/3A in a subframe is 4 or less.
· This is received in the subframes where CE mode A UE receives USS.
· This is at least for downlink fall-back. 
· {Number of aggregation, Number of the repetition, Number of BD trials} is expressed in the following tables.
· If Rmax=1 for USS,  and number of PRB is configured 2 or 4, 
· reuse legacy E-PDCCH table.
· Otherwise
· use following tables where
· If Rmax =1
· R1 is Rmax
· If Rmax = 2
· R1 is Rmax/2
· R2 is Rmax
· If Rmax = 4
· R1 is Rmax/4
· R2 is Rmax/2
· R3 is Rmax
· If Rmax >= 8 
· R1 is Rmax/8
· R2 is Rmax/4
· R3 is Rmax/2
· R4 is Rmax
· If Ri is not existing, UE does not monitor the candidate with Ri.
· For M-PDCCH candidate with repetition Ri, UE needs to blindly decode every Ri subframe. Following table should be taken as the starting point.
· USS CE mode A
	Number of PRB pairs for M-PDCCH
	

	2+4
4
	2 PRB set
	[{2,R1,1}{4,R1,1}]
[{4,R2,1}{8,R2,1}]

	
	4 PRB set
	[{8,R1,2}{16,R1,1}]
[{8,R2,2}{16,R2,1}]
[{8,R3,1}{16,R3,1}]


	
	2+4 PRB set
	[{24,R1,1}{24,R2,1}{24,R3,1}{24,R4,1}]

	2
	[{2,R1,2}{4,R1,1}{8,R1,1}
{2,R2,2}{4,R2,1}{8,R2,1}
{2,R3,2}{4,R3,1}{8,R3,1}
{2,R4,2}{4,R4,1}{8,R4,1}]

	4
	[{2,R1,1}{4,R1,1}{8,R1,1}{16,R1,1}
{2,R2,1}{4,R2,1}{8,R2,1}{16,R2,1}
{2,R3,1}{4,R3,1}{8,R3,1}{16,R3,1}
{2,R4,1}{4,R4,1}{8,R4,1}{16,R4,1}]


· USS CE mode B
	Number of PRB pairs for M-PDCCH
	

	2+4
4
	2 PRB set
	[{8,R1,1}{8,R2,1}{8,R3,1}{8,R4,1}]

	
	4 PRB set
	[{16,R1,1}{16,R2,1}{16,R3,1}{16,R4,1}]

	
	2+4 PRB set
	[{24,R1,1}{24,R2,1}{24,R3,1}{24,R4,1}]

	2
	[{8,R1,1}{8,R2,1}{8,R3,1}{8,R4,1}]

	4
	[{8,R1,1}{8,R2,1}{8,R3,1}{8,R4,1}
{16,R1,1}{16,R2,1}{16,R3,1}{16,R4,1}]


Agreement:
· CSS for fallback and 3/3A
· Further refining the name can be discussed 

· DCI size is same as DCI size for Tx diversity.
· Scrambling code is same as USS.
· Same PRB set(s) is used for USS and CSS for fallback and 3/3A
· Narrowband is same as USS.
· At least the following DCI is received by UE
· DCI format M1A, M0A based on the size and the behaviour of DCI format M1A with Tx diversity
· The following is a starting point 

	If USS configured with 2+4 RBs
	[{24,R1,1}{24,R2,1}{24,R3,1}{24,R4,1}]

	If USS configured with 4 RBs
	[{16,R1,1}{16,R2,1}{16,R3,1}{16,R4,1}]

	If USS configured with 2 RBs
	[{8,R1,1}{8,R2,1}{8,R3,1}{8,R4,1}]


Agreement:

· CSS for RAR, CSS for Msg3 retransmsision, SS for Msg 4 
· RACH CE level 0 and 1, reuse USS mode A. UE does not monitor M-PDCCH candidate AL=2 and 4.
· RACH CE level 2 and 3, reuse USS mode B
R1-157848
WF on CSS Paging
Sierra Wireless
Agreement:

· The mapping or Rmax_paging to CSS Paging repetition candidates will be according to the table below:
    Rmax,paging => CSS Paging Repetition Candidates

    256  =>  {2  16 64 256}

    128 =>   {2  16 64 128}

     64 =>    {2  8
 32 64}

     32 =>    {[1]  4 16 32}

     16 =>     {[1]  4  8  16}

      8 or less => {[1]  2  4  8}

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

Agreement:

· In CE mode A, DCI formats 3 and 3A are supported for both PUCCH and PUSCH

· The size is matched with DCI format M1A (with TxDiv)
· In CE mode B, DCI formats 3 and 3A are not supported
R1-157827
Agreement:

· How to indicate set of M-PDCCH narrowband(s) for paging
· implicit mapping
· 1st narrowband = PCID mod N_NB_paging
· Other narrowbands are in consecutive order from 1st narrowband with wrap-around 
· When more than one narrowband is configured for M-PDCCH for paging
· The narrowband is up to RAN2
1.1.1.4 PDSCH
PDSCH resource allocation, PDSCH scheduling, number of DL HARQ processes
R1-156412
PDSCH definition for MTC
Ericsson

R1-156560
Number of HARQ processes for Rel-13 MTC UEs
CATT

R1-156641
Number of HARQ processes for TDD
Nokia Networks

R1-156642
PDSCH Transmission for MTC
Nokia Networks

R1-156683
Extending the Scrambling sequence for DL/UL transmissions
NEC

R1-156684
PDSCH/PUSCH Resource allocation schemes for Rel-13 MTC
NEC

R1-156726
Indication of early PDSCH decoding  success for Rel-13 eMTC UEs
Lenovo (Beijing) Ltd

R1-156727
Support of same subframe scheduling for Rel-13 eMTC
Lenovo (Beijing) Ltd

R1-156841
Remaining issues on PDSCH transmission
LG Electronics

R1-156918
Remaining details of PDSCH
Huawei, HiSilicon

R1-156945
eMTC PDSCH symbol level combining for CE mode B
Panasonic

R1-156946
Resource allocation of PDSCH for Rel.13 MTC
Panasonic

R1-156947
eMTC DL resource collision handling
Panasonic

R1-157022
PDSCH design options
Qualcomm Inc.

R1-157333
Discussion on open issues in MTC PDSCH
Spreadtrum Communications
R1-157573
WF on PDSCH for eMTC
SONY
Agreement:
· PRB bundling for M-PDCCH is not supported

· Enabling/disabling PRB bundling for DMRS-based PDSCH mode in CE Mode A and CE Mode B follows the existing mechanism 

· If enabled, PRG size N =3 is fixed in the specifications in the following manner
· RB indices 0 to 2 in a narrowband are of the same PRG;
· RB indices 3 to 5 in a narrowband are of the same PRG.
· Confirm the working assumption from RAN1#82:
RAN1#82 working assumption:
Same-subframe scheduling for PDSCH (i.e., the one associated with an M-PDCCH in the same subframe) for LC-MTC UEs is NOT supported
· Can revisit if significant issues are found especially regarding the number of HARQ processes
Proposal:
· Background
RAN1#82 agreement:
· When frequency hopping is configured for the PDSCH with DMRS-based transmission , 
· Same precoding matrix is assumed per antenna port at least on the same PRB for at least X consecutive subframes
· Precoding matrix may vary  from one set of X subframes to another set of X subframes
· X is the number of consecutive subframes where PDSCH is transmitted in the same narrowband (excluding retuning time)
· This does not preclude dis-continuous transmission of the PDSCH
RAN1#82bis agreement:
· When frequency hopping is NOT configured for the PDSCH/M-PDCCH with DMRS-based transmission, 
· If  X is provided via higher layer signalling,
· Same precoding matrix is assumed per antenna port at least on the same PRB for at least X consecutive subframes
· Precoding matrix may vary  from one set of X subframes to another set of X subframes
· Note: FFS the values of X
· Otherwise,
· Same precoding matrix is assumed per antenna port at least on the same PRB across entire repetitions
· Agreement:
· X = Ych
· Note that there is no higher layer signalling for X
· The number of bits for configuring Ych is 2, and the possible values are CE mode dependent
· Note: Ych is applicable to the case when hopping is enabled and the case when hopping is disabled
· The values of Ych: 
· CE mode A:

· FDD: Ych = {1, 2, 4, 8}

· TDD: Ych = {1, 5, 10, 20}

· CE mode B: 

· FDD: Ych = {2, 4, 8, 16}

· TDD: Ych = {5, 10, 20, 40}

R1-157871
WF on Ych for common messages
Sony, CATT, Nokia
R1-157857
WF on Ych for common messages
Ericsson, Fujitsu, Nokia Networks
Agreement:
· Ych is configured per CE mode separately for DL and UL 

· Use the following Ych value for M-PDCCH/PDSCH for paging and MTC-SIB other than SIB1bis:
· If ‘Downlink frequency hopping interval in CE mode B’ is signaled in SIB1bis,
· Use Ych = ‘Downlink frequency hopping interval in CE mode B’
· Otherwise,
· Use Ych = ‘Downlink frequency hopping interval in CE mode A’
· Use the following Ych values for M-PDCCH/PDSCH/PUSCH for RAR/Msg3/Msg4:
· In case PRACH CE level 0 or 1 is used for the last PRACH attempt,
· For M-PDCCH/PDSCH, use Ych = ‘Downlink frequency hopping interval in CE mode A’
· For PUSCH, use Ych = ‘Uplink frequency hopping interval in CE mode A’
· In case PRACH CE level 2 or 3 is used for the last PRACH attempt,
· For M-PDCCH/PDSCH, use Ych = ‘Downlink frequency hopping interval in CE mode B’
· For PUSCH, use Ych = ‘Uplink frequency hopping interval in CE mode B’
R1-157868
Agreement:
· A set of parameters for initial access are determined as follows:

· In case PRACH CE level 0 or 1 is used for the last PRACH attempt, 

· The set of parameters are based on CE mode A

· In case PRACH CE level 2 or 3 is used for the last PRACH attempt

· The set of parameters are based on CE mode B

· The set of parameters includes:
· DCI size, repetition number set, Z, power control 
· The parameters (where relevant) associated with M-PDCCH/PDSCH/PUCCH/PUSCH for RAR, Msg 3, Msg 3 retx, Msg 4, and the parameters (where relevant) associated with unicast (before CE mode is explicitly configured to a UE)
Agreement:

· 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}
R1-157707
WF on Ych RRC Parameter for eMTC
SONY

Agreement:

· Ych is separately configured for unicast DL and unicast UL for a given CE mode
R1-157797
WF on Remaining PDSCH issues for eMTC
Sony

Agreement:

· For FDD, if the UE is operating in Mode A 
· the same max number of DL and UL HARQ processes as for Cat-0 UE in Rel-12
Agreement:

· For TDD, if the UE is operating in CE Mode A:
· the same max number of UL HARQ processes as for Cat-0 UE in Rel-12
· maximum number of DL HARQ processes is as below:
	TDD UL/DL configuration
	Maximum number of HARQ processes

	0
	6

	1
	9

	2
	12

	3
	11

	4
	14

	5
	16

	6
	8


Agreement:

· VRB of distributed type is not supported
1.1.1.5 PUSCH

PUSCH resource allocation, UL HARQ operation, power control
R1-156413
PUSCH definition for MTC
Ericsson

R1-156486
The remaining issues on the ACK/NACK feedback for PUSCH
Huawei, HiSilicon

R1-156561
HARQ-ACK transmission for PUSCH
CATT

R1-156643
ACK/NACK for PUSCH
Nokia Networks

R1-156644
PUSCH Transmission for MTC
Nokia Networks

R1-156699
Considerations on PUSCH HARQ Feedbacks
Sony Corporation

R1-156744
Remaining issues for UE transmit power
Samsung

R1-156745
HARQ-ACK for PUSCH
Samsung

R1-156842
Discussion on remaining issues on PUSCH design for eMTC
LG Electronics

R1-156948
eMTC UL resource collision handling
Panasonic

R1-156949
Resource allocation of PUSCH for Rel.13 MTC
Panasonic

R1-156950
Multiple subframe code spreading for MTC UEs
Panasonic

R1-156951
PUSCH/PUCCH overlap handling
Panasonic

R1-157023
PUSCH design options
Qualcomm Inc.

R1-157179
PUSCH RV Cycle Performance and Discussion
Sierra Wireless, S.A.

R1-157380
Discussion on PUSCH transmission
MediaTek Inc.
R1-157501
Summary of Informal Email Discussion on PUSCH
Sierra Wireless
R1-155702
WF on PUSCH Sierra Wireless
Agreement:

· Rel-13 LC/CE UEs do not support PUSCH resource allocation type 1
· Rel 13 LC/CE UEs shall only support adaptive PUSCH HARQ

· Replace the previous working assumption: 

· PUSCH HARQ operation for LC/CE UEs is synchronous

· With the new agreement:
· PUSCH HARQ operation for LC/CE UEs is Asynchronous

· The UL grant shall include the HARQ number, and RV number (for CE Mode A)

· The UE is not expecting to receive the UL grant for re-transmission before n+4 (where n is the last SF of the PUSCH transmission)

R1-157760
UL HARQ operation
Qualcomm, Ericsson, Intel, CATT, Nokia
R1-157851
WF on Collision Handling for MTC
Ericsson
R1-157885
WF on Collision Handling for MTC
Ericsson, Panasonic, Samsung
Agreement:

· When in RRC_CONNECTED, MPDCCH scheduling RAR and PDSCH conveying RAR that are related to M-PDCCH order is prioritized over any other unicast DL reception
· If scheduled PDSCH reception and M-PDCCH  monitoring opportunity fully or partially overlap in time and are located at different narrowbands, scheduled PDSCH reception is prioritized over  M-PDCCH monitoring opportunity
· Note: If scheduled PDSCH reception and M-PDCCH  monitoring opportunity are located at the same narrowbands, UE performs both functions:
· Receives the scheduled PDSCH
· Monitors M-PDCCH candidates in resources not occupied by the PDSCH
Agreement:

· UE assumes that M-PDCCH/PDSCH REs occupied by CSI-RS are punctured
R1-157849
Way Forward on Scrambling Initialization
Spreadtrum, NEC
R1-157877
Agreement:

· The PDSCH/PUSCH scrambling sequence over Z subframes is the same as the scrambling sequence in the first subframe of the Z subframes
· For mode B, ns  is the first slot of the first subframe of period Z
Agreement:

· For PDSCH/PUSCH scrambling initialization value is calculated:
· The Rel-12 scrambling sequence initialization is used
Agreement:
· In Mode B, DMRS scrambling sequence is the same in Z subframes
· The DMRS scrambling initialization value is calculated using legacy equation and assuming that ns is the first slot of the first subframe of period Z 
R1-157600
PDSCH and PUSCH resource allocation schemes
NEC, Panasonic

R1-157807
WF on RV Cycling Setting Z
Sierra Wireless
Agreement:

· For PUSCH and PDCSH RV cycling, 
· Rel 13 UE in Mode A: Z=1 
· Rel 13 UE in Mode B:
· For FDD: Z=4
· For TDD PUSCH Z = 5, PDSCH Z= 10
· In Mode A and Mode B, PUSCH/PDSCH scrambling sequence is different in every Z subframes for the duration of repetitions 
· Note: the set of Z subframes correspond to all subframes in any frame, regardless of whether the subframes are valid or not for PUSCH/PDSCH transmission
1.1.1.6 PUCCH

PUCCH format support, PUCCH resource determination, power control
R1-156415
PUCCH definition for MTC
Ericsson

R1-156445
Remaining details of PUCCH resource determination for MTC UEs
Huawei, HiSilicon

R1-156502
Remaining aspects of PUCCH for MTC
Intel Corporation

R1-156562
Remaining issues on PUCCH for Rel-13 MTC UEs
CATT

R1-156645
Handling of PUSCH/PUCCH Overlap
Nokia Networks

R1-156646
PUCCH Resource Allocation for MTC
Nokia Networks

R1-156665
Remaining issues on PUCCH for MTC enhancement
ZTE

R1-156746
HARQ-ACK Multiplexing with Data/SR/P-CSI
Samsung

R1-156747
PUCCH Format 1a Resource and Information Content
Samsung

R1-156843
Detailed design of PUCCH for MTC UE
LG Electronics

R1-156952
PUCCH resource determination for MTC
Panasonic

R1-157024
Physical uplink control channels
Qualcomm Inc.

R1-157197
Scheduling request for MTC
Panasonic

R1-157198
Evaluation on PUCCH for MTC
Panasonic

R1-157273
Remaining details of PUCCH design for Rel-13 MTC
Alcatel-Lucent Shanghai Bell

R1-157346
Views on PUCCH for Rel-13 low complexity MTC
NTT DOCOMO, INC.

R1-157382
PUCCH resource determination for Rel-13 MTC
MediaTek Inc.
R1-157474
Summary of informal email discussion on PUCCH for MTC
Ericsson
R1-157475
WF on RRC Parameters Related to PUCCH for MTC
Ericsson, Qualcomm, Sequans, ALU, ASB, NEC, ZTE, Panasonic, Nokia Networks, SONY

Agreement:

· Implicit resource derivation for PUCCH format 1a is based on associated M-PDCCH for both CE mode A and mode B.
· PUCCH resource determination is according to:
· RRC indicates a starting offset which is defined within the whole system bandwidth; narrowband of PUCCH is implicitly determined from the starting offset; One starting offset can be defined for each CE level (or per narrowband)
Agreement:
· ARO for CE mode B is according to:
· 2-bit ARO, the same as that of EPDCCH, is defined for CE mode B.
Agreement:

· PUCCH resource for Msg4 uses same handling as PUCCH resource determination associated with regular PDSCH
· Same implicit derivation as regular PDSCH 
· Further discussion whether or not there are any differences of implication derivation for Msg 4 vs. implicit derivation for regular PDSCH

· Regardless, no new parameter/field dedicated to Msg4 feedback) is introduced
Agreement:

· PUCCH format 1b/2b/3 are not supported by Rel-13 LC/CE UE for FDD.
· PUCCH format 2b/3 are not supported by Rel-13 LC/CE UE for TDD.
· For CE mode A, LC/CE UE supports PUCCH format 1/1a/2/2a only;  additionally LC/CE UE supports PUCCH format 1b for TDD
· For CE mode B, LC/CE UE supports PUCCH format 1/1a only.
· ACK/NACK bundling/multiplexing is not supported for PDSCH in FDD 
· In CE Mode A, 

· ACK/NACK bundling is supported for PDSCH in TDD
· ACK/NACK multiplexing is supported only when PDSCH is configured to NOT repeated in TDD (using Rel-10 channel selection mapping table)
· When PDSCH is configured to be repeated, ACK/NACK multiplexing is not supported for TDD. This implies that a HARQ feedback only corresponds a single PDSCH TBS.
· In CE Mode B, ACK/NACK bundling/multiplexing is not supported in TDD
Agreement:

· SR repetition is transmitted in continuous UL valid subframes from the starting subframe
R1-157674
WF on PDSCH, PUSCH and PUCCH Number of Repetitions RRC Values for eMTC
SONY
R1-157717 
WF on PDSCH, PUSCH and PUCCH Number of Repetitions RRC Values for eMTC
SONY
Agreement:

· Set of PDSCH/PUSCH Repetition Numbers

· The predefined set of PDSCH/PUSCH repetition numbers are: {1, 2, 4, 8, 16, 32, 64, 128, 192, 256, 384, 512, 768, 1024, 1536, 2048}
· “Set of PDSCH repetition numbers” and “Set of PUSCH repetition numbers” are derived based on each respective 4-bit indicator signalled in MTC-SIB:
· Mode A: 4 values 
· Mode B: 8 values 
· Default values:
· Mode A: set = {1,2,4,8}
· Mode B: set = {4,8,16,32,64,128,256,512}
· FFS whether or not there is a restriction on the max number repetitions for Mode A
Agreement:
· RRC parameter “Number of PUCCH repetitions” value range for PUCCH is according to 
· {1,2,4,8} for CE Mode A, {4, 8,16,32} for CE mode B
R1-157878
WF on Remaining Issues on Number of Repetitions Sony, Ericsson
R1-157865
WF on Remaining Issues on Number of Repetitions
Sony, Ericsson

Agreement:
· Slide 3 and slide 4 in R1-157865 are agreed with the following update:

· For Mode A, the 4-bit indicator provides an index to a table
· For Mode B, the 4-bit indicator provides an index to a table
· Note that: the original bitwidth of 4-bit can be updated by RAN2
 R1-157886
WF on details of PUCCH design for MTC Ercisson, Panasonic
1.1.1.7 DCI
DCI formats, DCI contents
R1-156417
DCI definition for MTC
Ericsson

R1-156447
New DCI format to support efficient RAR transmission for MTC UEs
Huawei, HiSilicon

R1-156448
New DCI format to support efficient Paging transmission for MTC UEs
Huawei, HiSilicon

R1-156563
DCI for Rel-13 MTC UEs
CATT

R1-156647
DCI Design for MTC
Nokia Networks

R1-156666
DCI formats and contents for MTC enhancement
ZTE

R1-156748
DCI Formats
Samsung

R1-156844
Details on DCI design for MTC
LG Electronics

R1-156916
DCI contents and formats for MTC transmission
Huawei, HiSilicon

R1-157025
DCI  for eMTC
Qualcomm Inc.

R1-157344
Views on Remaining issues of DCI
NTT DOCOMO, INC.

R1-157374
Views on DCI contents for eMTC
KT Corp.

R1-157384
Remaining issues for DCI format design
MediaTek Inc.

R1-157429
Remaining Issues on DCI contents
InterDigital
R1-157476
Email discussion [82b-02] on Search space design for eMTC 
Panasonic
R1-157477
WF on Search space design for eMTC
Panasonic
Agreement:
· For USS CE Mode A and Mode B, the UE is required to monitor lower repetition number(s) (including the case no repetition) starting during the maximum number of the repetition

· FFS whether or not more than one DCI size is required to be monitored, and if so, the details

Agreement: 
· The candidate set of R is {1, 2, 4, 8, 16, 32, 64, 128, 256} 
Agreement:
· The UE is not required to simultaneously monitor of USS and CSS for paging, if the UE is required to monitor CSS for paging in RRC_CONNECTED mode (up to RAN2 to decide)
· The UE is not required to simultaneously monitor of USS and CSS for RAR.
· FFS on DCI format 3/3A,  fall-back or a UE group HARQ-ACK by DCI related handling

Agreement:
· The relation between starting subframes and maximum number of R is 
· Option 2: The periodicity of starting subframes of UE-SS can be longer than maximum number of R. Only one SS occurs after the starting subframe of UE-SS. 

· Note: the duration between the two adjacent starting subframes should be no less than the actual subframe duration of the maximum number of R

· FFS whether R_max = 1 is supported, and if so, the starting subframes for this case
· The possible starting subframes for M-PDCCH search space are defined regardless of valid/invalid DL subframe(s) 
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R1-157503
Summary of email discussion [82b-03] on DCI contents for eMTC
LG Electronics
Agreement:
· M-PDCCH order is supported in both CE mode A and in CE mode B
· Note: the support of M-PDCCH order does NOT increase the number of blind decodes and the number of distinct DCI sizes
· No additional RRC signaling is assumed to support M-PDCCH order

Continue discussion offline – Yunjung (LGE)
R1-157599
WF on M-PDCCH Order (Higher layer impact)
LGE
R1-157769
WF on Remaining Configurations regarding Starting Subframe Set Configuration
LGE
Agreement:

· For starting subframe for USS, 
·  Separate RRC parameter: 
· RAN1 recommends to have [3] bit for the signalling, and kindly ask RAN2 to specify the details of the signalling
R1-157505 
Summary on offline discussion on DCI format and content
LG Electronics
R1-157599
WF on M-PDCCH Order
(Higher layer impact) 
LGE

R1-157720
WF on RRC Parameters Related to search space issues
Panasonic, Samsung, Ericsson  

Agreement:

· USS
· UE-specific set of {L,R} is determined by at least following. 
· UE-specific number of PRB pairs {2, 4, 6}  Note that 6 is interpreted as 2+4 in RAN1 specification.
· Maximum number of the M-PDCCH repetition UE-specific Rmax, USS
· CSS for paging: 
· Cell-specific set of {L,R} is determined by at least following. 
· Maximum number of the M-PDCCH repetition cell-specific Rmax, paging. 
· CSS for RAR, SS for Msg3 retransmission and SS for Msg 4 transmission 
· Set of {L, R} for these (c)SS per PRACH CE level are same
· CE-level specific set of {L,R} is determined by at least following. These are provided per PRACH CE level. 
· Maximum number of the M-PDCCH repetition CE-level specific Rmax, RAR/msg3/msg4. 
· Note: the details on the set of decoding candidates have no RAN2 signaling impact

· Note: the parameter L in the existing spreadsheet for RRC configuration will be removed

1.1.1.8 UCI
CSI definition, CSI formats
R1-156418
UCI definition for MTC
Ericsson

R1-156484
CSI measurement and feedback for eMTC
Huawei, HiSilicon

R1-156503
On CSI measurements and feedback
Intel Corporation

R1-156648
CSI Design for MTC
Nokia Networks

R1-156649
Measurement Gaps for MTC
Nokia Networks

R1-156667
Further considerations on CSI feedback for MTC enhancement
ZTE

R1-156700
CQI table design for eMTC
Sony Corporation

R1-156749
CSI Measurement and Reporting
Samsung

R1-156845
Discussion on CSI feedbacks for eMTC
LG Electronics

R1-156929
CQI and MCS tables
Huawei, HiSilicon

R1-156953
CSI report/measurement in eMTC
Panasonic

R1-157026
UCI for eMTC
Qualcomm Inc.

R1-157334
Remaining aspects of CSI feedback in MTC enhancement
Spreadtrum Communications

R1-157381
Discussion on open issues for CSI measurement and reporting
MediaTek Inc.

R1-157386
CSI definition for Rel-13 MTC
MediaTek Inc.

R1-157434
Remaining Issues on UCI for MTC UE 
InterDigital
R1-157347
Summary of offline discussion on CSI definition and formats
NTT DOCOMO, INC.
R1-157716
Way forward on UCI for eMTC
NTT DoCoMo
Agreement:

· No RRC signalling for CSI measurement subset restriction is introduced.
· When M-PDCCH is configured with frequency hopping, CSI measurement is performed for the NBs used for M-PDCCH monitoring 
· When M-PDCCH is not configured with frequency hopping, no new RRC signalling is necessary for CSI measurement 
· NB used for M-PDCCH monitoring is used
Agreement:
· For mode A UE, 
· Aperiodic CSI: Mode 2-0 (TM1, 2, and 9) 
· Periodic CSI: Mode 1-0 (TM1, 2 and 9) and Mode 1-1 (TM6 and 9) are supported.
· For mode B UE, no CSI feedback is supported. 
· Note: no measurement gap is introduced for CSI measurement

Agreement:

· For CE mode A:

· Sub-band CQI is replaced by narrow band CQI.
·  i.e., a sub-band size of six is always assumed.
· Wideband CQI is supported.
· Wideband CQI is obtained using all the NBs used for M-PDCCH monitoring 
· Note that wideband CQI is the same as NB CQI when the M-PDCCH is not configured with frequency hopping.
R1-157883
WF on CQI Table for eMTC
ZTE , Sony, Nokia , Ericsson, Samsung
Agreement:
· For MTC UE in Mode A
· M is equal to the maximum value of R in the set of repetition numbers of PDSCH provided by higher layer signaling

· Common value of M is used between wideband and subband CSI

· The CQI table is supported as follows:

	CQI index
	modulation
	code rate x 1024
	Efficiency

	0
	out of range

	1
	QPSK
	40
	0.0781

	2
	QPSK
	78
	0.1523

	3
	QPSK
	120
	0.2344

	4
	QPSK
	193
	0.3770

	5
	QPSK
	308
	0.6016

	6
	QPSK
	449
	0.8770

	7
	QPSK
	602
	1.1758

	8
	16QAM
	378
	1.4766

	9
	16QAM
	490
	1.9141

	10
	16QAM
	616
	2.4063


Agreement:
· Only CRS-based measurement for CSI feedback is supported.
· Note: for TM9, this implies that the CSI feedback is based on CRS instead of CSI-RS
1.1.1.9 System information

Physical layer aspects of system information transmission
R1-156419
System information transmission for MTC
Ericsson

R1-156483
Details on PBCH repetition mapping
Huawei, HiSilicon

R1-156650
SIB Transmission for MTC
Nokia Networks

R1-156668
Remaining issues on eMTC SIB(s)
ZTE

R1-156750
Transmission of System Information
Samsung

R1-156751
Mapping of P-BCH Repetitions
Samsung

R1-156846
Remaining details on system information transmission and contents
LG Electronics

R1-156917
On MTC SIB transmission
Huawei, HiSilicon

R1-156954
Indication/identification of valid frequency resource in eMTC
Panasonic

R1-157027
System information
Qualcomm Inc.

R1-157289
Remaining details of PBCH repetitions for MTC
Intel Corporation

R1-157373
MIB/PBCH for eMTC
Panasonic Corporation

R1-157432
Remaining Issues on System Information
InterDigital
R1-157508
Summary of Informal Email Discussion on Physical Layer Aspects of System Information Transmission
Nokia Networks
Agreement:
· 6 TBS values are supported for SIB1bis

· Support {4, 8, 16} SIB1bis transmissions per 80ms
· For a given number of SIB1bis transmissions, the set of subframe(s) to be used for SIB1bis are fixed or predefined in the specification, FFS details

· The duration over which the content of SIB1bis that the UE can assume to NOT change is 

· Fixed in specification to N radio frames

· Working assumption: N=512, which can be further discussed especially considering possible input from RAN2

· 5 bits in MIB are used to indicate information related to SIB1bis, low cost MTC support,  and/or coverage enhancement support
Further discussion offline on the detailed mapping of the 5-bit in MIB and the detailed PBCH repetition mapping – Rapeepat (Nokia)
R1-157509
WF on Physical Layer Aspects of System Information Transmission
Nokia Networks, Ericsson, ALU, ASB, Panasonic, Samsung, CATT, Intel, Qualcomm, Sierra Wireless, InterDigital, NEC, AT&T, ZTE, LGE, MediaTek, Sony

R1-157712
WF on SIB1bis Transmission
Huawei, HiSilicon
Agreement:
· 5 MIB spare bits are used to indicate TBS and RSIB1bis via a table
· The 6 TBS values are up to RAN2

	Value
	TBS
	RSIB1bis

	0
	No SIB1bis transmission

	1
	TBS1
	4

	2
	TBS1
	8

	3
	TBS1
	16

	4
	TBS2
	4

	5
	TBS2
	8

	6
	TBS2
	16

	7
	TBS3
	4

	8
	TBS3
	8

	9
	TBS3
	16

	10
	TBS4
	4

	11
	TBS4
	8

	12
	TBS4
	16

	13
	TBS5
	4

	14
	TBS5
	8

	15
	TBS5
	16

	16
	TBS6
	4

	17
	TBS6
	8

	18
	TBS6
	16

	19 - 31
	Reserved


:
· Time location is determined from RSIB1bis and PCID for BW > 3 MHz
	RSIB1bis
	Time Allocation

	
	PCID
	FDD
	TDD

	
	
	System frame number
	Subframe number
	System frame number
	Subframe number

	4
	even
	even
	4
	odd
	5

	
	odd
	odd
	4
	odd
	0

	8
	even
	any
	4
	any
	5

	
	odd
	any
	9
	any
	0

	16
	even
	any
	4 and 9
	any
	0 and 5

	
	odd
	any
	0 and 9
	any
	0 and 5


· For BW = 3 MHz, PBCH repetition is only in SF#0 in all frames for TDD
· Time location is determined from RSIB1bis and PCID
· For BW <= 3 MHz, only RSIB1bis = 4 is supported
	RSIB1bis
	Time Allocation

	
	PCID
	FDD
	TDD

	
	
	System frame number
	Subframe number
	System frame number
	Subframe number

	4
	even
	even
	4
	odd
	5

	
	odd
	odd
	4
	odd
	5


Agreement:
· For BW > 3 MHz, the two middle narrowbands are not used for SIB1bis transmission
· In case of collision between SIB1bis transmissions and M-PDCCH/PDSCH repetitions, 
· Drop M-PDCCH/PDSCH subframe, the unavailable subframe is counted in the repetition 
R1-157852
WF on PBCH repetition mapping
Intel, Nokia Networks, Ericsson, Qualcomm, Samsung, LGE, Alcatel Lucent , Alcatel Lucent Shanghai Bell, InterDigital, SONY, Sierra Wireless, Sequans, MediaTek

Agreement:

· R1-157852 is agreed

· Option 1 (in slide 3) is adopted

R1-157828
WF on SI Scheduling
Nokia Networks, ALU, ASB, Ericsson, Intel, LGE
Agreement:

· Scheduling information for an SI is given by –
· Narrowband index
· All the 6 PRBs in the narrowband are used
· MCS
· QPSK is always used
· TBS
· Possible values are {152, 208, 256, 328, 408, 504, 600, 712, 808, 936}
· Subframe offset to indicate the starting subframe (relative to the start of the SI window)
· Possible values are up to RAN2 
· Number of repetitions within SI window
· Possible values are up to RAN2 
· Time interval between repetitions
· Possible values are up to RAN2 
Agreement:
· In case of collision between scheduled SI transmissions and a M-PDCCH/PDSCH repetition in the same narrowband in a subframe
· The UE shall assume M-PDCCH/PDSCH in the subframe is dropped, and the unavailable subframe is counted in the repetition
1.1.1.10 Random access
Physical layer aspects of random access transmission
R1-156420
Random access for MTC
Ericsson

R1-156446
On PRACH resource indication and level determination during random access
Huawei, HiSilicon

R1-156449
On RAR transmission for MTC
Huawei, HiSilicon

R1-156504
Remaining details of random access procedures for MTC
Intel Corporation

R1-156565
Remaining issues on random access for Rel-13 MTC
CATT

R1-156651
Random Access for MTC
Nokia Networks

R1-156669
Remaining issues on random access for MTC coverage enhancement
ZTE

R1-156685
RAR transmission for Rel-13 MTC
NEC
R1-156736
Remaining Aspects of RA Preamble Transmission
Samsung

R1-156737
Remaining Aspects for RAR/Msg3/Msg4 Transmissions
Samsung

R1-156847
Details on RACH procedure for MTC UE
LG Electronics

R1-157028
PRACH repetition for MTC
Qualcomm Inc.

R1-157348
Views on PRACH repetition in Rel-13 low complexity UE
NTT DOCOMO, INC.

R1-157349
Discussion on scheduling of RAR
NTT DOCOMO, INC.

R1-157385
Remaining issues for random access transmission
MediaTek Inc.

R1-157431
Remaining Issues on RACH 
InterDigital
R1-157512
Summary of informal email discussion for 'Physical layer aspects of random access transmission'
Huawei, HiSilicon
Agreement:

· For a given PRACH coverage enhancement level, the corresponding M-PDCCH search space scheduling RAR for the UE to monitor is derived at least based on MTC-SIB

· MTC-SIB explicitly indicates the following information for M-PDCCH scheduling RAR:

· The set of numbers of repetitions or the max number of repetition (while other numbers of repetition are implicitly derived)

· To be concluded offline which one to use

· Other information related to M-PDCCH is FFS – Wang Yi (HW)
· The starting subframe(s) of the search space for the M-PDCCH scheduling RAR is explicitly indicated in MTC-SIB

· The same configuration of the starting subframe(s) also applies to the case of message 3 re-transmissions and message 4

· FFS when C-RNTI is already configured for a UE

· RAN1 recommends to have [3] bit for the signalling, and kindly ask RAN2 to specify the details of the signalling

R1-157724
WF on physical layer aspects of PRACH transmission
Ericsson, Huawei, HiSilicon, Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, NTT DoCoMo

Agreement:

· No need to modify the PRACH resource configuration tables in 36.211, Table 5.7.1-2 ~ 5.7.1-4 in TS36.211.
· It is up to eNB implementation whether PRACH resources for LC/CE UEs overlap with legacy PRACH resources or not (no specification impact)
· The possible preamble indices for each PRACH resource set are indicated in MTC-SIB
Agreement:

· For time-domain related configuration for PRACH, optionally support the following on a per PRACH repetition level basis in MTC-SIB:
· 3-bit periodicity
· FFS the mapping of the 3-bit periodicity

· If the above parameters are not given, a UE determines the starting subframe of PRACH implicitly 
Agreement:
· On power ramping, clarify that the maximum transmission 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.
Agreement:

· The possible numbers of repetitions of PRACH is {1,2,4,8,16,32,64,128}
R1-157725
WF on RAR for MTC
Ericsson, NTT DoCoMo, Qualcomm, Sony

Agreements:
· One or two narrowbands are explicitly indicated in MTC-SIB for M-PDCCH for RAR for each PRACH repetition level
· No signaling is necessary to indicate PRB resource within each narrowband. All the 6 PRBs in the respective narrowband are assumed for M-PDCCH
· When more than one narrowband is configured for M-PDCCH for RAR for a PRACH repetition level,
· The narrowband is selected based on the PRACH preamble index (implicit mapping)
· For even/odd preamble index, the M-PDCCH narrowband is the configured first/second narrowband, respectively

R1-157726
WF on Msg3/Msg4 for MTC
Ericsson, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Nokia Networks, NTT DoCoMo
Agreement:
· For each PRACH CE level, the set of numbers of repetitions for Msg3 PUSCH/Msg4 PDSCH transmission are determined as follows: 
· The values indicated for CE mode A are used for initial Msg3 transmission corresponding to PRACH CE levels 0 to N.
· The values indicated for CE mode B are used for initial Msg3 transmission corresponding to PRACH CE levels N+1 to 3.
· N = 1 (fixed)
· The number of PUSCH repetitions for initial Msg3 transmission is indicated in UL grant in RAR.
Agreement:
· The search space configuration for M-PDCCH of Msg3 retransmission and Msg4 is the same as for M-PDCCH of RAR.
· The narrowband index of M-PDCCH for Msg3 re-transmission or Msg4 transmission is determined by down-selecting one of the following (no additional higher-layer impact) 
· Alt 1: same narrowband index as that of the M-PDCCH scheduling RAR
· Alt 2: indicated in RAR using 2-bit, as part of the RAR UL grant

R1-157858
WF on remaining issues of random access procedure
Ericsson, Lenovo
R1-157882
WF on remaining issues of random access procedure
Huawei, HiSilicon
R1-157860
WF on UL grant in RAR
Lenovo, Ericsson, Samsung
R1-157860 is agreed
R1-157884
WF on remaining issues of random access procedure
Huawei, HiSilicon, Lenovo
Agreement:

· For M-PDCCH scheduling Msg3 re-transmission or Msg4 transmission for LC/CE UEs, there is no explicit signaling involved in indicating the transmission type for the M-PDCCH

Agreement:

· The DMRS scrambling sequence of M-PDCCH for Msg3 re-transmission or Msg4 transmission is initialized based on PCID
Agreement:

· The repetition number(s) of Msg3 re-transmission or Msg4 transmissions are indicated in the associated DCI.
R1-157598
Discussion on Starting Subframe Set Configuration
LGE

Agreement:
· Max of 3 RSRP threshold values are supported

· Up to 3 RSRP threshold values are signalled to determine the CE level for PRACH

· Reusing the existing RSRP threshold signalling mechanism

· Detailed values and performance requirements are up to RAN4
R1-157866
WF on remaining issues of random access procedure
Huawei, HiSilicon
1.1.1.11 Others

E.g. SPS support, SRS support
R1-156421
SPS support for MTC
Ericsson

R1-156422
SRS support for MTC
Ericsson

R1-156424
Positioning for MTC
Ericsson

R1-156566
SRS support for Rel-13 MTC UEs in CE mode A
CATT

R1-156652
SRS Support for MTC
Nokia Networks

R1-156670
Remaining issues on SRS transmission for MTC enhancement
ZTE

R1-156738
Legacy SRS handling for MTC UE
Samsung

R1-156739
Support for SPS and SRS
Samsung

R1-156848
Details on SR, SRS, and SPS transmission for MTC UE
LG Electronics

R1-156955
Cell specific SRS resource reservation for MTC channels
Panasonic

R1-157029
SPS Support
Qualcomm Inc.

R1-157375
Views on non-simultaneous reception for MTC UEs
KT Corp.
R1-157563
Summary of Informal Email Discussion on SPS
Qualcomm Inc.
Agreement:

· Support SPS for mode A only. Deactivation/activation is based on the legacy procedure. 

· Signaling of the number of  repetitions (DL and UL) is similar to the non-SPS case in eMTC, i.e., as indicated in the M-PDCCH for activation

· The PUCCH resource management for SPS PDSCH is based on legacy SPS. That is,

· 4 resources configured by RRC

· 2-bit TPC in the activation M-PDCCH indicates which one to use

· Other SPS configuration parameters follows the legacy mechanism

Conclusion:

· Invalid subframes handling in SPS follows the same rules as the case when M-PDCCH schedules PDSCH/PUSCH.

R1-157876
WF on remaining details on SPS Qualcomm, Nokia, Intel, Samsung
Agreement:
· For DL/UL SPS, the following fields are reserved for the activation DCI
· M1A:
· TPC for PUCCH: used to select PUCCH configuration from the 4 configured in RRC
· HARQ process number
· RV
· M0A:
· TPC command for scheduled PUSCH.
· HARQ process number
· RV

· The repetition number is derived from DCI following the same mechanism as dynamic PDSCH/PUSCH.
· For DL/UL SPS, the following fields are reserved for the deactivation DCI
· M1A:
· Field(s) used for resource allocation
· HARQ process number
· MCS
· RV
· Repetition number
· M0A:
· Field(s) used for resource allocation
· MCS and RV
· TPC command for scheduled PUSCH
· Repetition number
Agreement:
· For Rel-13 eMTC UEs, dynamically scheduled PDSCH and PUSCH have higher priority than semi-persistent scheduled PDSCH and PUSCH
· For collisions between semi-persistent scheduled PDSCH and PUSCH and other channels, same rules as dynamically scheduled PDSCH and PUSCH apply.
R1-157689
Way forward on SRS for eMTC
InterDigital, CATT
Agreement:
· For Mode A
· Both periodic and aperiodic SRS is supported
· For Mode B
· Neither aperiodic nor periodic SRS is supported
· For Mode A
· Reuse existing R12 SRS configurations
· No repetition is used
R1-157823
WF on SRS for eMTC
InterDigital, Panasonic, CATT, Intel
Agreement:
· For Mode A
· SRS request for A-SRS is transmitted in DCIs for UL and DL grant 
· SRS is always dropped if retuning is required for PUSCH/PUCCH due to the SRS transmission
· The last symbol of PUSCH is rate-matched around if it collides with cell-specific SRS bandwidth (i.e., legacy behaviour)
· The shortened PUCCH is used in a cell-specific SRS subframe based on ackNackSRS-SimultaneousTransmission configuration signalled in MTC-SIB (i.e., legacy behaviour)
· For Mode B
· The last symbol of PUSCH is punctured if it collides with cell-specific SRS to allow symbol level combining
· The shortened PUCCH is used in a cell-specific SRS subframe based on ackNackSRS-SimultaneousTransmission configuration signalled in MTC-SIB (i.e., legacy behaviour)
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