[bookmark: Title][bookmark: DocumentFor][bookmark: _Toc193024528][bookmark: OLE_LINK23][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 101-bis-e	R4-2200997
Electronic Meeting, Jan.17-25,2022


[bookmark: OLE_LINK25]Title: 	Discussion on UE demodulation requirements for additional enhancements of eMTC
Source: 	Huawei, HiSilicon
Agenda item:       8.9.6.3
Document for:	Discussion
Background
WI of Rel-17 additional enhancements of eMTC has been almost closed from RAN 1’s part and it’s time for RAN 4 to define the corresponding performance requirements. In this paper, we give our summary of RAN 1’s feature on additional enhancements of eMTC firstly and provide our discussions on how to define the corresponding UE performance requirements.
Summary of RAN 1’s feature
[bookmark: OLE_LINK66][bookmark: OLE_LINK67][bookmark: OLE_LINK29][bookmark: OLE_LINK103][bookmark: OLE_LINK19]The summary of RAN 1’s feature of additional enhancement of NB-IOT for BS side has been included in Table 1:
Table 1: Summary of RAN 1’s feature of additional enhancement of NB-IOT
	RAN 1 feature 
	RAN 1 sub-feature 
	Description 
	Impact on RAN 4 performance requirements

	Support 14 HARQ processes 
	Support 14 HARQ processes
	· In Rel-17, the 14 HARQ processes feature is applicable for HD-FDD Cat M1 UEs in CE Mode A only.
	· It should be verified for Cat M1 UE supporting 14 HARQ processes for HD-FDD

	
	PDSCH scheduling delay
	· The PDSCH scheduling delay for the PUCCH non-repetition case (i.e., PUCCH repetitions = 1):
· The PDSCH scheduling delay of 7 is expressed as: 
· 1 BL/CE DL subframe + 1 subframe + 3 BL/CE UL subframes + 1 subframe + 1 BL/CE DL subframe.
· 1 subframe + 3 BL/CE UL subframes + 1 subframe + 2 BL/CE DL subframes.

	· No impact since it is only about subframe type of scheduling delay 

	
	HARQ delay
	· In Rel-17, for the 14 HARQ process feature the HARQ-ACK delay solution will be supported with multiple solutions:
· Alt-1: The HARQ-ACK delay is determined through an expression consisting of different subframe types (Using a similar principle as the PDSCH scheduling delay).
· Alt-2e: The HARQ-ACK delay is determined following the legacy approach. That is, the “HARQ-ACK delay” is kept expressed in terms of “absolute subframes”.
· RRC signaling will be used to configure between Alt-1 and Alt-2e

	· Same views as PDSCH scheduling delay part above

	Support a maximum DL TBS of 1736 bits as a Rel-17 optional
	
	· The 1736 bits DL TBS feature is enabled by unicast RRC configuration.
· For a UE configured with “1736 bits DL TBS” and 64-QAM:
· If the UE is signaled with a TBS of up to and including 1736 bits, the UE shall apply the signaled TBS.
· If the UE is signaled with a TBS of greater than 1736 bits, the UE shall apply a TBS of 1736 bits.
	· The coderate and buffer size requirements will be increased and the it should be verified for UE supporting 1736 bits TBS



As discussed in Table 1, we propose to define the following two cases for Cat M1 UE:
· Case 1: Define the 14 HARQ processes reception performance requirements for UE supporting 14 HARQ processes for  HD-FDD
· Case 2: Define the performance requirements for verification of max buffer size for UE supporting 1736 bits TBS and HD-FDD.
Proposal 1: Define the following two cases for Cat M1 UE:
· Case 1: Define 14 HARQ processes reception performance requirements for UE supporting 14 HARQ processes for  HD-FDD
· Case 2: Define the performance requirements for verification of max buffer size for UE supporting 1736 bits TBS and HD-FDD.
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 give our summary of RAN 1’s feature on additional enhancements of eMTC firstly and provide our discussions on how to define the corresponding UE performance requirements. The proposals are:
Proposal 1: Define the following two cases for Cat M1 UE:
· Case 1: Define the 14 HARQ processes reception performance requirements for UE supporting 14 HARQ processes and  HD-FDD
· Case 2: Define the performance requirements for TBS 1736 bit and corresponding buffer size for UE supporting 1736 bits TBS and HD-FDD.
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
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