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Even further enhanced MTC for LTE
WID in RP-172811
R1-1807310	Introduction of even further enhancements of eMTC	Huawei, HiSilicon
[bookmark: _Hlk514951146]R1-180xxxx	TS36.300
R1-180xxxx	L1 parameter list of even further enhancements of eMTC	Ericsson
R1-180xxxx	LS on L1 parameter list of even further enhancements of eMTC	Johan
[bookmark: _Toc513839848]Resynchronization signal
R1-1807431	Feature summary of Resynchronization signal for MTC	Ericsson

Agreement 
The RSS may be located at any 2 consecutive PRBs throughout the system bandwidth. The lowermost RSS PRB is signaled in SI.

Agreement
(SFN_RSS mod P_RSS) = O_RSS. The first subframe of RSS is subframe 0 of SFN_RSS.
· Frame resolution of O_RSS is 5 bits

Agreement
The RSS duration is configurable among 8, 16, 32, 40 ms. The RSS duration configuration is signaled in SI.

Agreement
The bandwidth of the RSS is 2 PRBs.
The base sequence duration of RSS is 11 symbols, starting with the 4th symbol in the subframe.

Agreement
There is no signaling of RSS TX diversity configuration. If only one CRS port is configured by the eNB, the UE may assume that no transmit diversity is employed for the RSS (i.e., the whole RSS transmission is from the same antenna port); otherwise, the UE may assume that the transmission of RSS in subframes (2n, 2n+1) is from the same antenna port.

Agreement
· The RSS base sequence is based on QPSK mapped, 528-element Gold sequence
· Binary cover code indicates whether the base sequence S or its conjugate S* are transmitted in a subframe

R1-1807517	WF on Detailed RSS Design for efeMTC	Ericsson, Qualcomm, Sierra Wireless, Nokia, NSB, Sony

Agreement
· RSS also includes information according to MIB field systemInfoUnchanged-BR-R15 as set in the starting frame of the RSS transmission.
· The frequency-domain base sequence  is a QPSK sequence of length 264, generated from a Gold sequence  of length 528 initialized by  (where  and  are defined in Section 7.2 of TS 36.211, and the update flag follows systemInfoUnchanged-BR-R15):

· The sequence  is mapped frequency-first, time-second.

Agreement
· The cover codes to use for different durations are (, ):
8 ms:{0, 0, 1, 0, 1, 1, 0, 0}
16 ms:{0, 0, 1, 1, 0, 1, 0, 0, 0, 1, 1, 0, 0, 1, 0, 1}
32 ms: {1, 1, 0, 0, 1, 0, 0, 1, 0, 1, 1, 1, 0, 0, 0, 1, 1, 1, 0, 1, 0, 1, 0, 0, 1, 0, 0, 0, 1, 1, 0, 1}
40 ms {0, 1, 1, 0, 1, 1, 0, 0, 0, 1, 0, 1, 0, 0, 1, 1, 1, 0, 1, 1, 1, 0, 0, 0, 0, 1, 1, 1, 0, 1, 0, 0, 1, 1, 0, 1, 0, 1, 1, 0}


Agreement
Information about RSS TX boosting is signalled in SI among {0dB, 3dB, 4.8dB, 6dB} relative to CRS.

R1-1807569	WF on RSS timing offset for efeMTC	Ericsson, Qualcomm, Sierra Wireless, Sony, Intel


Agreement
RSS timing offset has the following resolution:
· 160 ms: 1 frame
· 320 ms: 1 frame
· 640 ms: 2 frames, starting at SFN = 0
· 1280 ms: 4 frames, starting at SFN = 0


R1-1805849	Resynchronization signal for MTC	Ericsson
R1-1805977	Cell search and system information acquisition improvements in eFeMTC	Huawei, HiSilicon
R1-1806002	Re-Sync Signal Design Considerations	Sierra Wireless, S.A.
R1-1806172	Resynchronization signal for efeMTC	Nokia, Nokia Shanghai Bell
R1-1806185	Remaining details on resynchronization signal for MTC	ZTE
R1-1806487	Resynchronization signal for efeMTC	Intel Corporation
R1-1806558	Remaining issues in RSS	Sony
R1-1806682	Discussion on enhanced synchronization signals and resynchronization signals	Samsung
R1-1807102	Reduced system acquisition time	Qualcomm Incorporated
[bookmark: _Toc513839849]Early data transmission
R1-1807	469	Feature lead summary of EDT in eMTC	Huawei, HiSilicon

Agreement
For CEModeA, 5 bits resource allocation to support 1~6PRBs in RAR UL grant for EDT.
For CEModeB, reuse Rel-13 legacy resource allocation in RAR UL grant for EDT.

Agreement
Scaled down proportionally to the nearest equal or higher legacy repetition number.
· New number can be considered during CR phase.

Agreement
For UL grant in MAC RAR scheduling EDT:
· In CEModeA,  bits for any Msg3/4 MPDCCH narrowband index in CEModeA. 
· In CEModeB, 3 bits for Msg3/4 MPDCCH narrowband index, and 3 bits for Msg3 PUSCH narrowband index.

Agreement
DCI for Msg3 re-transmission can instruct physical layer in UE by using one unused state of MCS to indicate EDT Msg. 3 retransmission and the rest to indicate to fallback legacy Msg. 3 transmission. 
Note: Spec. editor to choose one unused state of MCS
Note: Whether to introduce higher layer support for this mechanism is up to RAN2. 


Agreement
Msg3 retransmission with EDT uses the same TBS as the initial transmission assuming repetition number indicated in the DCI for configured maximum TBS;

Agreement
The maximum number of HARQ transmissions for EDT Msg3 is a {1, 2, 4} multiple of the non-EDT Msg3 value

Agreement
The timing for monitoring DCI is based on the number of Msg3 PUSCH repetitions indicated in RAR/DCI

R1-1805850	Early data transmission for MTC	Ericsson
R1-1805978	Early data transmission for eFeMTC	Huawei, HiSilicon
R1-1806173	Data transmission during random access procedure	Nokia, Nokia Shanghai Bell
R1-1806186	Remaining issues on early data transmission for MTC	ZTE
R1-1806488	Early data transmission for efeMTC	Intel Corporation
R1-1806559	Transmission of EDT on Message 3	Sony
R1-1806586	Data transmission during random access procedure in MTC	LG Electronics
R1-1806683	Early data transmission for eMTC	Samsung
R1-1807103	Physical layer aspects of early data transmission	Qualcomm Incorporated
[bookmark: _Toc513839850]Wake-up signal
R1-1807444	Summary of 6.2.6.3 Wake-up signal	Qualcomm Incorporated

Agreement
· 2-bit scaling factor for the maximum WUS duration is selected in the range of .

Agreement
· Define candidate values for actual WUS duration for UE blind detection

Agreement
· Higher-layer configured ce-wus-timeOffset-config is the non-zero gap from the end of the configured maximum WUS duration to the associated PO, as a number of absolute subframes.
· FFS ce-wus-timeOffset-config could be different for DRX and eDRX.
· WUS is dropped in subframes that carry SIB1-BR and other SIs.
· Note: this reverses the previous agreement of “WUS subframe is postponed when colliding with SIB1-BR PRBs”.
Note that Samsung has concern to unnecessarily increase in UE memory complexity to determine the start subframe of the WUS transmission.

Agreement
· WUS is punctured in CRS REs.

Agreement
· The UE reports one capability for "minimum gap between WUS and associated PO" for eDRX, selected among {Y1, Y2, …, YN}.
· There is no UE capability reporting for “minimum gap between WUS and associated PO” for DRX (i.e, the minimum gap is fixed in specification).

R1-1807528	Remaining issues of 6.2.6.3 Wake-up signal	Qualcomm

Agreement:
· The UE is not required to monitor the actual WUS duration other than power of 2 values from 1ms to max WUS duration.
Agreement:
Delete the brackets of [Full] cell ID in the following agreement
· WUS signal is designed based on the following information
· [Full] Cell ID information
· UE group ID (if introduced)
· time information of the starting subframe of the WUS or PO (Paging Occasion)
· FFS: (part of) the SFN information

Agreement: WUS is in the same narrowband as the (first) PO to which it is associated.
Note: This precludes WUS frequency hopping

Agreement:
· There is no explicit signaling of WUS TX diversity configuration. If only one CRS port is configured by the eNB, the UE may assume the transmission of all WUS subframes is using the same antenna port; otherwise, the UE can assume the transmission of WUS in at least one subframe is using the same antenna port.
Note: the meaning of “at least” is clarified during the CR phase. 
· UE shall not assume that the WUS is transmitted on the same antenna port as any of the downlink reference signals or synchronization signals.

Agreement
For UE capability:
· The UE reports one capability for "minimum gap between WUS and associated PO" for eDRX, selected among {Y1, Y2, …, YN}.
· {Y1, Y2, …, YN}={40ms, 240ms, 1s, 2s}.
· There is no UE capability reporting for “minimum gap between WUS and associated PO” for DRX (i.e, the minimum gap is fixed in specification).
· The “minimum gap between WUS and associated PO” is fixed as 40ms.

Agreement
For eNB configuration: 
· For DRX, a gap duration is configured with a value range of {40ms, 80ms, 160ms, 240ms}.
· For eDRX, a short gap is configured with a value range of {40ms, 80ms, 160ms, 240ms} and another longer gap can be optionally configured with a value range of {1s, 2s}.
· The short gap can be same or larger than the gap configured for DRX.

Agreement
· For eDRX, if a short gap (G1) and a longer gap (G2) are both configured, and the configured gap (G1 for Case 1 and G2 for Case2) is the same as “minimum gap between WUS and associated PO” reported by UE
	UE reported one capability of “minimum gap between WUS and associated PO”
	UE expects the WUS with G1
	UE expects the WUS with G2

	Case 1: {40ms or 240ms}
	Y
	N

	Case 2: {1s or 2s}
	N
	Y


· If the configured gap (G1 for Case 1 and G2 for Case2) is other than the UE reported capability of “minimum gap between WUS and associated PO”,
· Case A: if the configured gap is larger than the UE reported capability of “minimum gap between WUS and associated PO”, UE monitors WUS with the configured larger gap 
· UE could wait until the end of the configured gap to detect paging.
· Case B: if the configured gap is smaller than the UE reported capability of “minimum gap between WUS and associated PO”, UE does not monitor WUS with the configured long gap for eDRX and uses short gap to monitor WUS with the configured short gap.

Agreement
MTC WUS is 2 PRB WUS with the NB-IoT WUS repeated.

Agreement
One of {0, 2, 4} is signalled for the lowest PRB location of WUS in SI.


R1-1805851	Wake-up signal for MTC	Ericsson
R1-1805979	On wake-up signal for eFeMTC	Huawei, HiSilicon
R1-1806001	WUS Design Considerations	Sierra Wireless, S.A.
R1-1806031	Remaining aspects on wake-up signals for efeMTC	vivo
R1-1806174	Wake-up signal for efeMTC	Nokia, Nokia Shanghai Bell
R1-1806187	Discussion on wake-up signal for MTC	ZTE
R1-1806489	Power saving signal for efeMTC	Intel Corporation
R1-1806560	Remaining issues in WUS for efeMTC	Sony
R1-1806587	Discussion on wake up signal in MTC	LG Electronics
R1-1806684	DL power consumption reduction for eMTC	Samsung
R1-1806871	On wake-up precedure for efeMTC	OPPO
R1-1807104	Remaining issues on wake-up signals for MTC	Qualcomm Incorporated
[bookmark: _Toc513839851]PUSCH sub-PRB allocation
R1-1807428	efeMTC Key Issue Summary for PUSCH Sub-PRB Allocation		Sierra Wireless

Agreement
The two DMRS pi/2 BPSK sequences, R1(n) and R2(n) are calculated as:
R1(n) =    B(n)	   			
R2(n) =    B(n) (-1) (n+Physical_Cell_ID) 	
B(n) is the same as the NB-IOT single tone DRMS sequence

Agreement
For sub-PRB transmissions in TDD, the same RU lengths supported in FDD mode are re-used.

Agreement
· For Sub-PRB, the number of MCS for CE Mode A and CE Mode B is 8 values
· For Sub-PRB, common TBS table is used for CE Mode A and CE Mode B

Agreement
For DCI design for CE Mode A
Add new 2 bits “# of RUs” field to indicate # of RUs and legacy resource allocation according to the following table:
Table 1: RU indication
	2-bit states
	Interpretation

	00
	Legacy PRB level RA

	01
	RU number=1, Sub-RB RA

	10
	RU number=2, Sub-RB RA

	11
	RU number=4, Sub-RB RA



When “# of RU” field=0 this means the grant is for a Full-PRB allocations, with the following legacy fields unchanged:
	Field Name
	Bits
	Description

	PRB Assignment
	5
	Legacy

	MCS index
	4 
	Legacy

	Total Bits
	9
	


Otherwise sub-PRB allocation with the following fields:
	Field Name
	Bits
	Description

	Allocation of PRB within NB and SC within PRB
	6
	6 PRBs within a NB and 10 values for the number of SC and their location within a PRB => 
60 possible allocations within a NB.

	MCS index
	3
	8 values for MCS index

	Total Bits
	9
	



For DCI design for CE Mode B
The PRB location within the narrowband is configured by RRC.
A new 1-bit field to indicate “Sub-PRB Allocation” is added to DCI. 
When “Sub-PRB Allocation” field=0 this means grant is for a Full-PRB allocations, with the following legacy fields unchanged:
	Field Name
	Bits
	Description

	PRB Assignment
	3
	Legacy

	MCS index
	4 
	Legacy

	Spare
	1
	New

	Total Bits
	8
	



When “Sub-PRB Allocation” field=1 this means grant is for a sub-PRB allocations, with the following fields:
	Field Name
	Bits
	Description

	PRB Assignment
	0
	Configured by RRC

	Allocation of SC within PRB
	4
	10 values for the number of SC and their location within a PRB
Six spare states

	MCS index
	3 
	8 values for MCS index

	Number of RUs
	1
	2 or 4

	Total Bits
	8
	



Aperiodic CSI triggering is not supported for Sub-PRB allocations

Agreement
TBS table for CE Mode A and CE mode B

	
	
	
	
	
	
	
	
	
	
	

	
	 
	NPRB
	 
	 
	 
	 
	 
	
	
	

	
	
	1
	2
	3
	4
	5
	6
	
	
	

	
	0
	16
	32
	56
	88
	120
	152
	
	
	

	
	1
	24
	56
	88
	144
	176
	208
	
	
	

	
	2
	32
	72
	144
	176
	208
	256
	
	
	

	
	3
	40
	104
	176
	208
	256
	328
	
	
	

	
	4
	56
	120
	208
	256
	328
	408
	
	
	

	
	5
	72
	144
	224
	328
	424
	504
	
	
	

	
	6
	328
	176
	256
	392
	504
	600
	
	 
	1 RU

	
	7
	104
	224
	328
	472
	584
	712
	
	 
	2 RUs

	
	8
	120
	256
	392
	536
	680
	808
	
	 
	4 RUs

	
	9
	136
	296
	456
	616
	776
	936
	
	
	

	
	10
	144
	328
	504
	680
	872
	10321000
	
	
	

	
	
	
	
	
	
	
	
	
	
	



Agreement
· For Sub-PRB allocations, for CE mode A, ‘pusch-maxNumRepetitionCEmodeA’ is reused.
· For Sub-PRB allocations, for CE mode B, ‘pusch-maxNumRepetitionCEmodeB’ is reused.
· For sub-PRB allocation, the number of repetitions is calculated as Ceil(“DCI Repetition Number Field”/(RU_length*# of RUs))

R1-1805852	PUSCH sub-PRB allocation for MTC	Ericsson
R1-1805981	On Sub-RB resource allocation for MTC PUSCH	Huawei, HiSilicon
R1-1806000	Remaining Issues for PUSCH Sub-PRB Allocation	Sierra Wireless, S.A.
R1-1806175	Design of PUSCH Sub-PRB Allocation	Nokia, Nokia Shanghai Bell
R1-1806188	Remaining issues on PUSCH sub-PRB allocation for MTC	ZTE
R1-1806490	Design of sub-PRB PUSCH for efeMTC	Intel Corporation
R1-1806561	Remaining issues in Sub-PRB PUSCH transmission in efeMTC	Sony
R1-1806685	Discussion on sub-PRB allocation for eFeMTC	Samsung
R1-1806937	Remaining issues of PUSCH sub-PRB allocation	Sharp
R1-1807043	Views on PUSCH sub-PRB allocation for MTC	NTT DOCOMO, INC.
R1-1807105	Remaining issues for sub-PRB allocation	Qualcomm Incorporated
[bookmark: _Toc513839852]Flexible PDSCH/PUSCH starting PRB
R1-1807498	Summary on Flexible PDSCH/PUSCH starting PRB	Samsung

Agreement
For PDSCH in CE mode A, use all or some of the unused states in DCI format 6-1A to extend RA.

Agreement
For PDSCH in CE mode A, 10 new states are introduced to indicate new resource allocation as the table below.
	10 states
	Index of the starting PRB of the allocated resource (s is  start PRB of RBG where the first PRB of the narrow band located; t = end PRB of RBG where the last PRB of the narrow band located.)
	Number of PRBs allocated 

	State 1
	s
	2

	State 2
	s
	3

	State 3
	s
	4

	State 4
	s
	5

	State 5
	s
	6

	State 6
	t-5
	6 (ending at PRB t)

	State 7
	t-4
	5 (ending at PRB t)

	State 8
	t-3
	4 (ending at PRB t)

	State 9
	t-2
	3 (ending at PRB t)

	State 10
	t-1
	2 (ending at PRB t)




Agreement
For PDSCH in CE mode B, introduce 1 bit in UE-specific RRC signaling to enable the shift of narrowband to align with RBG. The shift of narrowband depends on the system bandwidth and the allocated narrowband.


Agreement:
The following shift of narrow band is used for PDSCH resource allocation in CE mode B. 
	1.4MHz
	No shift

	3MHz
	-1 PRB for NB {#0};
No shift for NB {#1}.


	5MHz
	No shift for NB {#0, #1};
- 1PRB  for NB {#2,#3}.

	10MHz
	- 1 PRB  for all NB.

	15MHz

	-1 PRB for NB {#0, #1,…, #5};
No shift for NB {#6, #7,…, #11}

	20MHz
	-2PRB for all NB.



Agreement
For PUSCH in CE mode A, use DCI to provide more flexible resource allocation for PUSCH. 
· FFS on use RA type 2 or use all or some of the unused 11 states in DCI format 6-0A to extend RA.

Agreement
For PUSCH in CE mode A and for the case where DL system BW and UL system BW is the same,  use resource allocation type 2 with starting PRB within the full system BW


Agreement
For PUSCH in CE mode B, adjust the starting PRB based on the resource allocation type 2 for 2 PRBs by {-1, 1, 2, 3} PRBs towards higher PRB index via RRC signaling.

Agreement
Flexible starting PUSCH PRB for BL/CE UE configured with 5 MHz max PUSCH channel bandwidth is not considered further in Rel-15.

R1-1805853	Flexible PDSCH/PUSCH starting PRB for MTC	Ericsson
R1-1805982	On more flexible starting PRB for PDSCH/PUSCH resource allocation	Huawei, HiSilicon
R1-1806176	Support for flexible PDSCH/PUSCH starting PRB	Nokia, Nokia Shanghai Bell
R1-1806189	Flexible starting PRB of PUSCH/PDSCH for MTC	ZTE
R1-1806562	On flexible PDSCH/PUSCH PRB allocation in efeMTC	Sony
R1-1806686	Discussion on Flexible PDSCH/PUSCH starting PRB	Samsung
R1-1806938	On more flexible PDSCH/PUSCH resource allocation	Sharp
R1-1807106	Flexible allocation for PDSCH and PUSCH	Qualcomm Incorporated
[bookmark: _Toc513839853]Other
Including any remaining details of HARQ-ACK feedback
R1-1807465	Summary of Uplink HARQ-ACK Feedback for MTC	ZTE

Agreement
For the UE-specific UL explicit HARQ-ACK feedback in CE Mode A, ACK is indicated by DCI format 6-0A where ‘Resource block assignment’ field is set to be all ‘1’s.
For the UE-specific UL explicit HARQ-ACK feedback in CE Mode B, ACK is indicated by DCI format 6-0B where ‘MCS’ field is set to be ’1111’.

R1-1805980	Remaining details of HARQ-ACK feedback for PUSCH in eFeMTC	Huawei, HiSilicon
R1-1806177	Remaining details of HARQ-ACK feedback for efeMTC	Nokia, Nokia Shanghai Bell
R1-1806190	Remaining issues on UL HARQ-ACK feedback for MTC	ZTE
R1-1806383	Remaining details of CRS muting for MTC	Ericsson
R1-1806588	Discussion on early termination of uplink repetitions for MTC	LG Electronics
R1-1807044	Views on UL HARQ-ACK feedback design for MTC	NTT DOCOMO, INC.
R1-1807245	Remaining issues in explicit uplink HARQ-ACK feedback	Sony
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