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Background
As per [1], we provide our views on open issues for Rel-17 additional enhancements of eMTC
Summary of RAN 1’s feature

[bookmark: OLE_LINK66][bookmark: OLE_LINK67][bookmark: OLE_LINK29][bookmark: OLE_LINK103][bookmark: OLE_LINK19]Whether to define performance requirements to verify UE supporting 14 HARQ processes
Based on our understanding, HARQ number has big impact on soft buffer size which is related to demodulation performance. It should be mentioned that demodulation requirements for 2 HARQ processes for NB Cat 2 UE has also been defined in Rel-14. Follow the same logic, we think 14 HARQ processes should also been verified.
Whether to define performance requirements to verify UE supporting 1736 bits TBS and corresponding soft buffer
Same as increased HARQ processes number, TBS also has impact on soft buffer which is related to demodulation performance. We support to define one case to verify this feature,
Proposal 1: Define performance requirements to verify UE supporting 14 HARQ processes and UE supporting 1736 bits TBS and corresponding soft buffer
Discussions on UE performance requirements
14 HARQ processes reception test
RAN 1 has defined the scheduling pattern in Figure 1 for 14 HARQ processes scenario assuming there is no invalid BL/CE subframe. In this pattern, scheduling period is 17ms. In every period, 0th to 11th subframes are used for MPDCCH/PDSCH transmission, subframes from 13th to 15th are used for PUCCH transmission and 12th and 16th subframes are used for gaps. For scheduling delay, 2 is defined for PDSCH transmitted in subframes from 0th to 9th and 7 is defined for PDSCHs transmitted in subframe 10th  and 11th . As for HARQ delay, ACK/NACKs related to PDSCHs in subframe from 0th to 3th are transmitted in 13th subframe, ACK/NACKs related to PDSCHs in subframe from 4th to 7th are transmitted in 14th subframe and ACK/NACKs related to PDSCHs in subframe from 8h to 11th are transmitted in 15th subframe.  Based on our understanding, RAN 4 can reuse this pattern for demodulation requirements definition.


Figure 1: Scheduling pattern for 14 HARQ processes scenario
In previous release, TM2, TM6 and TM9 were used. For Rel-17, we propose to select only one transmission mode. e.g. TM2 for requirements definition. For other assumptions, test 2 in Table 8.11.1.1.3.1-1 and 8.11.1.1.3.1-2 can be considered as baseline. Therefore, we propose the following simulation assumptions: 
· HD-FDD
· Bandwidth: 10MHz
· MCS: 16QAM 1/2
· TBS: 744
· CE mode A
· No repetition for MPDCCH and PDSCH
· Propagation condition: EPA5
· MIMO configuration: 2x1 Low
· HARQ processes: 14
· HARQ bundling: enabled
Proposal 2: For 14 HARQ processes test, use following simulations:
· For scheduling pattern, scheduling period is 17ms. 
· In every period, 0th to 11th subframes are used for MPDCCH/PDSCH transmission, subframes from 13th to 15th are used for PUCCH transmission and 12th and 16th subframes are used for gaps.
·  For scheduling delay, 2 is defined for PDSCH transmitted in subframes from 0th to 9th and 7 is defined for PDSCHs transmitted in subframe 10th  and 11th 
·  As for HARQ delay, ACK/NACKs related to PDSCHs in subframe from 0th to 3th are transmitted in 13th subframe, ACK/NACKs related to PDSCHs in subframe from 4th to 7th are transmitted in 14th subframe and ACK/NACKs related to PDSCHs in subframe from 8h to 11th are transmitted in 15th subframe.
· TM2
· HD-FDD
· Bandwidth: 10MHz
· MCS: 16QAM 1/2
· TBS: 744
· CE mode A
· No repetition for MPDCCH and PDSCH
· Propagation condition: EPA5
· MIMO configuration: 2x1 Low
· HARQ transmissions: 14
· HARQ bundling: enabled
Maximum TBS and soft buffer test 
RAN 1 has defined the maximum TBS equals to 1736 bits and corresponding soft buffer size equals to 43008 bits. Based on our understanding, we should define one case to verify both features.  Therefore, in addition to set TBS to 1736 bits, to verify the maximum of soft buffer size, the channel bits per transmission and HARQ transmissions per TB should be as much as possible, therefore, the test metric we propose is 30% instead of 70% of maximum TP to make more HARQ transmissions per TB, if UE doesn’t have enough HARQ buffer size to store, the performance will degrade severely. For other simulation assumptions, we propose to use following assumptions: 
· EPA5
· CE mode A
· TBS: 1736 bits
· 64 QAM
· HD-FDD
· 8 HARQ processes
· NRB=6
· HARQ transmission number: 4
· No repetition for MPDCCH and PDSCH
· 64QAM
· Transmission mode: TM2
Proposal 3: For maximum TBS and soft buffer size test, use 30% instead of 70% of maximum TP to let more HARQ transmissions per TB to verify the soft buffer size.
Proposal 4: For maximum TBS and soft buffer size test, use following assumptions: 
· EPA5
· CE mode A
· TBS: 1736 bits
· 64 QAM
· HD-FDD
· 8 HARQ processes
· NRB=6
· HARQ transmission number: 4
· No repetition for MPDCCH and PDSCH
· 64QAM
· Transmission mode: TM2
Conclusion
In this paper, we provide our views on open issues for Rel-17 additional enhancements of eMTC.The proposals are:
Proposal 1: Define performance requirements to verify UE supporting 14 HARQ processes and UE supporting 1736 bits TBS and corresponding soft buffer
Proposal 2: For 14 HARQ processes test, use following simulations:
· For scheduling pattern, scheduling period is 17ms. 
· In every period, 0th to 11th subframes are used for MPDCCH/PDSCH transmission, subframes from 13th to 15th are used for PUCCH transmission and 12th and 16th subframes are used for gaps.
·  For scheduling delay, 2 is defined for PDSCH transmitted in subframes from 0th to 9th and 7 is defined for PDSCHs transmitted in subframe 10th  and 11th 
·  As for HARQ delay, ACK/NACKs related to PDSCHs in subframe from 0th to 3th are transmitted in 13th subframe, ACK/NACKs related to PDSCHs in subframe from 4th to 7th are transmitted in 14th subframe and ACK/NACKs related to PDSCHs in subframe from 8h to 11th are transmitted in 15th subframe.
· TM2
· HD-FDD
· Bandwidth: 10MHz
· MCS: 16QAM 1/2
· TBS: 744
· CE mode A
· No repetition for MPDCCH and PDSCH
· Propagation condition: EPA5
· MIMO configuration: 2x1 Low
· HARQ transmissions: 4
· HARQ bundling: enabled
Proposal 3: For maximum TBS and soft buffer size test, use 30% instead of 70% of maximum TP to let more HARQ transmissions per TB to verify the soft buffer size.
Proposal 4: For maximum TBS and soft buffer size test, use following assumptions: 
· EPA5
· CE mode A
· TBS: 1736 bits
· 64 QAM
· HD-FDD
· 8 HARQ processes
· NRB=6
· HARQ transmission number: 4
· No repetition for MPDCCH and PDSCH
· 64QAM
· Transmission mode: TM2



image1.emf
M0M1M2M3M4M5M6M7M8M9

D0 D1 D2 D3 D4 D5 D6 D7 D8 D9

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

A0 A1 A2

16

MPDCCH

PDSCH

PUCCH

M11 M10 M0M1M2M3

D0 D1

17 18 19 20

D11 D10

M4M5M6M7M8M9 M13 M12

D2 D3 D4 D5 D6 D7 D8 D9

21 22 23 24 25 26 27 28

D13 D12


oleObject1.bin
M0


M1


M2


M3


M4


M5


M6


M7


M8


M9


D0


D1


D2


D3


D4


D5


D6


D7


D8


D9


0


1


2


3


4


5


6


7


8


9


10


11


12


13


14


15


A0


A1


A2


16


MPDCCH


PDSCH


PUCCH


M4


M5


M11


M10


M0


M1


M2


M3


D2


M6


M7


M8


M9


M13


D0


D1


M12


D3


D4


D5


D6


D7


D8


D9


17


18


19


20


21


22


23


24


25


26


27


28


D11


D10


D13


D12



