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1 Introduction
This contribution targets to correct the draft specifications and discuss the remaining issues related with multiple starting and ending positions, including the alignment for the indication of PUSCH Mode 3 ending symbol, the applicable subframe(s) for Mode 1/2/3 scheduled with DCI format 0B/4B, and the conflict case of simultaneously enabling Mode 1 and Mode 2/3 for DCI format 0B/4B. 
2 Ending symbol for PUSCH Mode 3
In current version of 36.212 [1], the ‘PUSCH ending symbol’ field in DCI format 0A/0B/4A/4B indicating the ending symbol uses value 0 to indicate symbol 6 and value 1 to indicate symbol 3 as highlighted below.
	-
PUSCH ending symbol – 1 bit, where 

-
if the ‘Partial PUSCH Mode’ field indicates Partial PUSCH Mode 3, value 0 indicates symbol 6 of the subframe, and value 1 indicates symbol 3 of the subframe.
-
otherwise value 0 indicates the last symbol of the subframe and value 1 indicates the second to last symbol of the subframe. 


But in current version of 36.211 [2], it is reversed that bit value 0 indicates symbol 3 while value 1 indicates symbol 6 as highlighted below. Therefore, the bit value and the indicated behavior needs to be aligned between the two specifications.
	The mapping to resource elements 
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 corresponding to the physical resource blocks assigned for transmission shall fulfil the following criteria:

……
-
not part of the second slot in a subframe if the associated DCI indicates PUSCH ending symbol '1' and PUSCH mode 3
-
not part of SC-FDMA symbols 5 to 13 in a subframe if the associated DCI indicates PUSCH ending symbol '0' and PUSCH mode 3


Proposal 1: Correct the bit value and the corresponding ending symbol for PUSCH Mode 3 in 36.211.
--------------------------------Start of Text Proposal for 36.211 -------------------------------------

5.3.4
Mapping to physical resources

For each antenna port 
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 used for transmission of the PUSCH in a subframe the block of complex-valued symbols 
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 shall be multiplied with the amplitude scaling factor 
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 in order to conform to the transmit power 
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specified in clause 5.1.1.1 in 3GPP TS 36.213 [4], and mapped in sequence starting with 
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 to physical resource blocks on antenna port 
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 and assigned for transmission of PUSCH. The relation between the index 
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 and the antenna port number 
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 is given by Table 5.2.1-1. The mapping to resource elements 
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 corresponding to the physical resource blocks assigned for transmission shall fulfil the following criteria: 

< Unchanged parts are omitted >

-
not part of the second slot in a subframe if the associated DCI indicates PUSCH ending symbol '0' and PUSCH mode 3

-
not part of SC-FDMA symbols 5 to 13 in a subframe if the associated DCI indicates PUSCH ending symbol '1' and PUSCH mode 3

< Unchanged parts are omitted >

--------------------------------End of Text Proposal for 36.211 ----------------------------------------

3 Applicable subframe(s) for Mode 1/2/3 with DCI format 0B/4B
In RAN1 #91 meeting [3], it was agreed that: 
	Agreement:
If a UL grant schedules a UL burst by multiple-subframe scheduling operation with Mode 1, Mode 1 is applied for all subframes of the UL burst.


In RAN1 #92 meeting [4], it was agreed that:
	Agreement:
The following DCI fields are included for feLAA operation if the UE is configured on the LAA SCell with multiple starting or ending positions - i.e. feLAA PUSCH Mode 1, feLAA PUSCH Mode 2 (i.e. partial UL starting SF) and/or feLAA PUSCH Mode 3 (i.e. partial UL ending SF)
· DCI Format 0B/4B

· PUSCH Mode 1 (1bit, present if configured with PUSCH Mode 1): ‘1’ indicating, if PUSCH mode 1 is applicable to scheduled PUSCH transmissions in both slots of an UL subframe. 

· PUSCH Mode 2 (1bit, present if configured with PUSCH Mode 2): ‘1’ indicating, if the PUSCH scheduled in the first subframe of the UL subframe burst is to start [#7/#7+25us/#7+TA+25us/#8]. 

· PUSCH Mode 3 (1bit, present if the configured with PUSCH Mode 3): ‘1’ indicating, that PUSCH in the last subframe of the scheduled UL burst is to end after symbol#6.  


As shown in the highlighted part, for multiple subframes scheduled with DCI format 0B/4B, PUSCH Mode 1 is applicable to every subframe of the scheduled subframes, PUSCH Mode 2 is applicable to the first scheduled subframe, and PUSCH Mode 3 is applicable to the last scheduled subframe. But these points are not clearly captured in current version of 36.212 [1]. 
Proposal 2: Correct the applicable subframe(s) for PUSCH Mode 1/2/3 scheduled with DCI format 0B/4B in 36.212.

Another issue for DCI format 0B/4B that needs further discussion is whether it is allowed to simultaneously enable Mode 1 and Mode 2/3 for one UL burst. 
As 3 bits are introduced to independently enable/disable Mode 1, Mode 2, and Mode 3, it is flexible for the eNB to enable at least two modes in one UL grant. E.g., when Mode 2 and Mode 3 are simultaneously enabled, Mode 2 is applicable for the first subframe of the UL burst, and Mode 3 is applicable for the last scheduled subframe of the UL burst.
On the other hand, since Mode 1 is applicable for all subframes in the UL burst in current agreement, there is conflict for the first scheduled subframe when Mode 1 and Mode 2 are simultaneous enabled in one UL grant. In this case, the proposal is that Mode 2 should override Mode 1 for the first subframe, while Mode 1 are applied for the remaining subframes. This principle provides more flexibility for indication as compared to Mode 1 overriding Mode 2, because if the eNB wants to let the first subframes also use Mode 1, it can enable Mode 1 and disable Mode 2 in the UL grant.
Similarly, when Mode 1 and Mode 3 are simultaneous enabled in one UL grant, Mode 3 should override Mode 1 for the last scheduled subframe of the UL burst, while Mode 1 are applied for the remaining subframes.
Proposal 3: In case PUSCH Mode 1 and PUSCH Mode 2/3 are simultaneously enabled in one DCI format 0B/4B, PUSCH Mode 2/3 should override PUSCH Mode 1 for the first/last scheduled subframe of the UL burst.
--------------------------------Start of Text Proposal for 36.212 -------------------------------------

5.3.3.1.1B
Format 0B
DCI format 0B is used for the scheduling of PUSCH in each of multiple subframes in a LAA SCell. 

The following information is transmitted by means of the DCI format 0B:

< Unchanged parts are omitted >

-
Partial PUSCH Mode 1 – 1 bit only present if partialPUSCHmode1 is configured by higher layer, and applicable to each of the scheduled subframe(s), except for the first scheduled subframe in case the ‘Partial PUSCH Mode 2’ field is value 1 and the last scheduled subframe in case the ‘Partial PUSCH Mode 3’ field is value 1, where 

-
value 0 indicates the starting position of the PUSCH is determined following Partial PUSCH Mode 0 as defined in Table 5.3.3.1.1A-3;

-
value 1 indicates the starting position of the PUSCH of the first transmitted subframe is determined following  Partial PUSCH Mode 1 as defined in Table 5.3.3.1.1A-3. 

-
Partial PUSCH Mode 2 – 1 bit. This field is only present if partialPUSCHmode2 is configured by higher layer, and applicable to only the first scheduled subframe.
-
Partial PUSCH Mode 3 – 1 bit. This field is only present if partialPUSCHmode3 is configured by higher layer, and applicable to only the last scheduled subframe.

-
PUSCH starting position – 2 bits 
-
as specified in Table 5.3.3.1.1A-2 applicable to only the first scheduled subframe, if the ‘Partial PUSCH Mode 2’ field is value 1;
-
as specified in Table 5.3.3.1.1A-1 applicable to only the first scheduled subframe otherwise.
-
PUSCH ending symbol – 1 bit, where 

-
if the ‘Partial PUSCH Mode 3’ field is value 1, value 0 indicates symbol 6 of the last scheduled subframe, and value 1 indicates symbol 3 of the last scheduled subframe;

-
otherwise value 0 indicates the last symbol of the last scheduled subframe and value 1 indicates the second to last symbol of the last scheduled subframe.
-
Channel Access type – 1 bit as defined in section 4.2 of [8].

-
Channel Access Priority Class – 2 bits as defined in section 4.2 of [8].

< Unchanged parts are omitted >
5.3.3.1.8B
Format 4B
DCI format 4B is used for the scheduling of PUSCH with multi-antenna port transmission mode in each of multiple subframes in a LAA SCell.
The following information is transmitted by means of the DCI format 4B:

< Unchanged parts are omitted >

-
Partial PUSCH Mode 1 – 1 bit only present if partialPUSCHmode1 is configured by higher layer, and applicable to each of the scheduled subframe(s), except for the first scheduled subframe in case the ‘Partial PUSCH Mode 2’ field is value 1 and the last scheduled subframe in case the ‘Partial PUSCH Mode 3’ field is value 1, where 

-
value 0 indicates the starting position of the PUSCH is determined following Partial PUSCH Mode 0 as defined in Table 5.3.3.1.1A-3;

-
value 1 indicates the starting position of the PUSCH of the first transmitted subframe is determined following Partial PUSCH Mode 1 as defined in Table 5.3.3.1.1A-3. 

-
Partial PUSCH Mode 2 – 1 bit. This field is only present if partialPUSCHmode2 is configured by higher layer, and applicable to only the first scheduled subframe.
-
Partial PUSCH Mode 3 – 1 bit. This field is only present if partialPUSCHmode3 is configured by higher layer, and applicable to only the last scheduled subframe.
-
PUSCH starting position – 2 bits 
-
as specified in Table 5.3.3.1.1A-2 applicable to only the first scheduled subframe, if the ‘Partial PUSCH Mode 2’ field is value 1;
-
as specified in Table 5.3.3.1.1A-1 applicable to only the first scheduled subframe otherwise.
-
PUSCH ending symbol – 1 bit, where 

-
if the ‘Partial PUSCH Mode 3’ is value 1, value 0 indicates symbol 6 of the last scheduled subframe, and value 1 indicates symbol 3 of the last scheduled subframe;

-
otherwise value 0 indicates the last symbol of the last scheduled subframe and value 1 indicates the second to last symbol of the last scheduled subframe.
-
Channel Access type – 1 bit as defined in section 4.2 of [8].

-
Channel Access Priority Class – 2 bits as defined in section 4.2 of [8].

< Unchanged parts are omitted >
--------------------------------End of Text Proposal for 36.212 ----------------------------------------
4 Conclusions
This contribution discussed the correction to align PUSCH Mode 3 ending symbol, the applicable subframe(s) for Mode 1/2/3 scheduled with DCI format 0B/4B, and discussed the conflict case of simultaneously enabling Mode 1 and Mode 2/3 for DCI format 0B/4B. In addition, the corresponding text proposals were provided. Based on the discussion, the proposals are summarized as:
Proposal 1: Correct the bit value and the corresponding ending symbol for PUSCH Mode 3 in 36.211.

Proposal 2: Correct the applicable subframe(s) for PUSCH Mode 1/2/3 scheduled with DCI format 0B/4B in 36.212.

Proposal 3: In case PUSCH Mode 1 and PUSCH Mode 2/3 are simultaneously enabled in one DCI format 0B/4B, PUSCH Mode 2/3 should override PUSCH Mode 1 for the first/last scheduled subframe of the UL burst.
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