3GPP TSG RAN WG1 Meeting #101-e	R1-2003540
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]E-meeting, May 25th – June 5th, 2020

Agenda Item:	6.2.1.3
Source:	Huawei, HiSilicon
Title:	Corrections on scheduling of multiple transport blocks 
Document for:	Discussion and Decision 

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref535834157]In RAN #86 meeting and RAN1 #100bis-e, CRs for scheduling of multiple transport blocks were agreed [1][2]. However, there are still some essential remaining issues. Discussions and text proposals are given in this contribution to make the specification more clear and complete. 
1 Discussion
TB number determination
In the current specification, the interpretation of Scheduling TBs for Unicast field is determined by the scheduled TB number, however, how to determine the scheduled TB number has not been specified.
Based on the agreements achieved in RAN1#99, the scheduled TB number is determined according to the value range of Scheduling TBs for Unicast field in the DCI. 
	RAN1 #99
Agreement (CE mode A)
	Bits
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	 

	1 HARQ
	0
	0
	0
	0
	0
	HARQ ID
	NDI
	RV1
	FH1

	2 HARQS
	0
	0
	HARQ2 Index +8
	N1
	N2
	RV2-1
	RV/FH2-2
	 

	4 HARQS
	0
	HARQ4 index + 36
	N1
	N2
	N3
	N4
	 

	6 HARQS
	HARQ6 Index +27
	N1
	N2
	N3
	N4
	N5
	N6
	 

	8 HARQS
	1
	1
	1
	N1
	N2
	N3
	N4
	N5
	N6
	N7
	N8
	RV/FH8
	 



Agreement (CE mode B)
For CE mode B MTBG DCI design, for DL grant and full PRB UL grant and for Sub-PRB UL grant, the following bit map to indicate HARQ ID, # of HARQ, NDI, MCS:
	Bits
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	
	 

	1 HARQ
	0
	0
	0
	MCS
	HARQ1
	N1

	
	 

	2 HARQS
	0
	MCS+3 
	HARQ2 Index
	N1
	N2

	
	 

	3 HARQS
	MCS+15 
	HARQ3
	N2
	N3
	N4

	
	 

	4 HARQS
	MCS +52
	N1
	N2
	N3
	N4



where:
· HARQ1 = HARQ ID scheduled
· HARQ2 index = nChoosek(4- H1,2)-H2+H1
· HARQ3 = HARQ ID not scheduled
MCS is 11 legacy values for DL grant and 10 legacy values UL grant for full PRB and 8 legacy valued for UL grant for sub-PRB


Therefore, the scheduled TB number determination should be captured in TS 36.212 and TS36.213 and the corresponding TPs are given in Annex I.
Proposal 1: Endorse the text proposal in Annex I to TS 36.212 and 36.213.
Interleaving for unicast
For MTC, “the transmission” as highlighted below in current 36.211 specification would introduce ambiguity as it may be interpreted as the transmission of each TB or the transmission of NTB TBs.

	Extracted from section 5.6A.2 of TS 36.211:


where  is the number of transport blocks defined in clause 8.0 of 3GPP TS 36.213 [4]. If  >1 and interleaving between codewords is applied according to clause 8.0 of 3GPP TS 36.213 [4], then the symbol counter  is reset at the start of the transmission and incremented for each symbol during the transmission. For other cases, the symbol counter  is reset at the start of each PUSCH codeword transmission and incremented for each symbol during the transmission of the PUSCH codeword.



In RAN1#100-e, the similar issue in NB-IoT was clarified and the 36.211 specification for NB-IoT was corrected accordingly. The changes are marked red as shown below. The text proposal of 36.211 specification for MTC can adopt the same correction as NB-IoT. 

	Extracted from section 10.1.5 of TS 36.211:


where   is the number of transport blocks defined in 16.5.1 of TS 36.213 [4]. If  >1 and interleaving between codewords is applied according to clause 16.5.1 of TS 36.213 [4], then the symbol counter  is reset at the start of the first NPUSCH codeword transmission and incremented for each symbol during the transmission of the  NPUSCH codewords. For other cases, the symbol counter  is reset to 0 at the start of each NPUSCH codeword transmission and incremented for each symbol during the transmission of the NPUSCH codeword.



Proposal 2: Endorse the text proposal in Annex II to TS 36.211.

[bookmark: _Ref129681832]Conclusions
In this contribution, we discussed the issues that are not correctly captured in the current specifications and we have the following proposals:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: Endorse the text proposal in Annex I to TS 36.212 and 36.213.
Proposal 2: Endorse the text proposal in Annex II to TS 36.211.
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Annex I
--------------------------------------------Start of Text Proposal for 36.212-----------------------------------------
5.3.3.1.10	Format 6-0A
<Unchanged parts are omitted>
-	Scheduling TBs for Unicast – 12 bits. This field is only present if multi-TB-UL-config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3]. The scheduled TB number is defined in clause 8 of [3].
<Unchanged parts are omitted>
5.3.3.1.11	Format 6-0B
<Unchanged parts are omitted>
-	Scheduling TBs for Unicast – 10 bits. This field is only present if multi-TB-UL-config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3]. The scheduled TB number is defined in clause 8 of [3].
<Unchanged parts are omitted>
5.3.3.1.12	Format 6-1A
<Unchanged parts are omitted>
-	Scheduling TBs for Unicast – 12 bits. This field is only present if multi-TB-DL-config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3]. The scheduled TB number is defined in clause 7 of [3].
<Unchanged parts are omitted>
5.3.3.1.13	Format 6-1B
<Unchanged parts are omitted>
-	Scheduling TBs for Unicast – 10 bits. This field is only present if multi-TB-DL-config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3]. The scheduled TB number is defined in clause 7 of [3].
<Unchanged parts are omitted>
-------------------------------------------End of Text Proposal for 36.212-------------------------------------------
-------------------------------------------Start of Text Proposal for 36.213-----------------------------------------
[bookmark: _Toc415085443]7	Physical downlink shared channel related procedures
<Unchanged parts are omitted>
A BL/CE UE configured with CEModeB is not expected to support more than 4 downlink HARQ processes if the UE is configured with higher layer parameter multi-TB-DL-config, 2 downlink HARQ processes otherwise. 
For TDD and a BL/CE configured with CEModeA, the maximum number of downlink HARQ processes for a serving cell shall be determined as indicated in Table 7-3.
For a BL/CE UE configured in CEModeA, if the UE is configured with higher layer parameter multi-TB-DL-config, the scheduled TB number  is determined from the value of the Scheduling TBs for Unicast field of the corresponding DCI of format 6-1A:
-	if the bit values of { b0,b1, b2,b3, b4} are set to all 0, ;
 -	if the bit values of { b0,b1, b2,b3, b4, b5,b6, b7} range from 00001000 to 00100100, ;
-	if the bit values of { b0,b1, b2,b3, b4, b5,b6, b7} range from 00100101 to 01101011, ;
-	if the bit values of { b0,b1, b2,b3, b4, b5} range from 011011 to 110110, ;
-	if the bit values of { b0,b1, b2 } are set to all 1, .
For a BL/CE UE configured in CEModeB, if the UE is configured with higher layer parameter multi-TB-DL-config, the scheduled TB number  is determined from the value of the Scheduling TBs for Unicast field of the corresponding DCI of format 6-1A:
-	if the bit values of { b0,b1, b2,b3, b4, b5,b6} range from 0000000 to 0001010, ;
 -	if the bit values of { b0,b1, b2,b3, b4 } range from 00011 to 01101, ;
-	if the bit values of { b0,b1, b2,b3, b4} range from 01111 to 11001, ;
-	if the bit values of { b0,b1, b2,b3, b4, b5} range from 110100 to 111110, .
<Unchanged parts are omitted>
[bookmark: _Toc415085485]8	Physical uplink shared channel related procedures
<Unchanged parts are omitted>
A BL/CE UE is not expected to be configured with simultaneous PUSCH and PUCCH transmission.
For a BL/CE UE configured in CEModeA, if the UE is configured with higher layer parameter multi-TB-UL-config, the scheduled TB number  is determined from the value of the Scheduling TBs for Unicast field of the corresponding DCI of format 6-0A:
-	if the bit values of { b0,b1, b2,b3, b4} are set to all 0, ;
 -	if the bit values of { b0,b1, b2,b3, b4, b5,b6, b7} range from 00001000 to 00100100, ;
-	if the bit values of { b0,b1, b2,b3, b4, b5,b6, b7} range from 00100101 to 01101011, ;
-	if the bit values of { b0,b1, b2,b3, b4, b5} range from 011011 to 110110, ;
-	if the bit values of { b0,b1, b2 } are set to all 1, .
For a BL/CE UE configured in CEModeB, if the UE is configured with higher layer parameter multi-TB-UL-config, the scheduled TB number  is determined from the value of the Scheduling TBs for Unicast field of the corresponding DCI of format 6-0B:
-	if the bit values of { b0,b1, b2,b3, b4, b5,b6} range from 0000000 to 0001010, ;
 -	if the bit values of { b0,b1, b2,b3, b4 } range from 00011 to 01101, ;
-	if the bit values of { b0,b1, b2,b3, b4} range from 01111 to 11001, ;
-	if the bit values of { b0,b1, b2,b3, b4, b5} range from 110100 to 111110, .
-------------------------------------------End of Text Proposal for 36.213-------------------------------------------
Annex II
-----------------------------------------------------Start of Text Proposal---------------------------------------------
<Unchanged parts are omitted>
5.6A.2	Modulation scheme π/2-BPSK
<Unchanged parts are omitted>
For  and π/2-BPSK modulation only 2-of-3 adjacent subcarriers are selected as described in 5.5.2.1A.2. The time-continuous signal [image: ] in SC-FDMA symbol [image: ] in an uplink slot is defined by 

	










for [image: ] where [image: ], [image: ], [image: ] is given by Table 5.6-1, and  and  are respectively the modulation value for subcarrier index  and  for symbol [image: ], and the values of  used on  and  are respectively obtained by subtracting  from the resulting set of allocated subcarriers as described in Table 8.1.6-1 of [4], and  represents the lower subcarrier index among the selected subcarriers and  is the subcarrier index adjacent to it. The phase rotation [image: ] is given by







where  is the number of transport blocks defined in clause 8.0 of 3GPP TS 36.213 [4]. If  >1 and interleaving between codewords is applied according to clause 8.0 of 3GPP TS 36.213 [4], then the symbol counter  is reset at the start of the first PUSCH codeword transmission and incremented for each symbol during the transmission of the  PUSCH codewords . For other cases, the symbol counter  is reset at the start of each PUSCH codeword transmission and incremented for each symbol during the transmission of the PUSCH codeword.
<Unchanged parts are omitted>
-----------------------------------------------------End of Text Proposal---------------------------------------------
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