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[bookmark: _Ref178064866]This document provides a summary of the following RAN1 email discussion.
	· [102-e-LTE-eMTC5-04] Email discussion #4: Multi-TB minor corrections – Johan (Ericsson)
· Correction of number of HARQ processes in TDD CE mode B (R1-2005470 section 2.2)
· Editorial changes (R1-2005470 section 2.3, not the TDD grouping related changes)
· Omission of multi-TB and PUR for spanning of PUSCH transmission (R1-2006418 section 2)
· Editorial changes (R1-2006418 section 3)
· Missing ‘else’ (R1-2006471 issue #2)
· Discussions/Agreements by 8/19, TPs by 8/24



Issue #1: Number of HARQ processes in TDD CE mode B
According to earlier RAN1 agreements [4], the maximum number of TBs that can be scheduled with a single DCI is 4 for CE mode B. Contribution [1] proposes that the specification text in 36.213 for the TDD case is updated to reflect this.

	[bookmark: _Toc415085486]8.0	UE procedure for transmitting the physical uplink shared channel
<Unchanged parts are omitted>
For a BL/CE UE configured with CEModeA and for TDD, the maximum number of HARQ processes per serving cell shall be determined by the UL/DL configuration (Table 4.2-2 of [3]) according to the normal HARQ operation in Table 8-1. For TDD a BL/CE UE configured with CEModeB is not expected to support more than 4 uplink HARQ processes per serving cell if the UE is configured with higher layer parameter multi-TB-UL-config, 2 uplink HARQ processes per serving cell otherwise.
<Unchanged parts are omitted>




Companies are invited to provide their comments on the text proposal.
	Company
	Comments

	Lenovo&MotoM
	We are OK with the proposal in general. Please note the parameter name
For a BL/CE UE configured with CEModeA and for TDD, the maximum number of HARQ processes per serving cell shall be determined by the UL/DL configuration (Table 4.2-2 of [3]) according to the normal HARQ operation in Table 8-1. For TDD a BL/CE UE configured with CEModeB is not expected to support more than 4 uplink HARQ processes per serving cell if the UE is configured with higher layer parameter ce-PUSCH-MultiTB-Config, 2 uplink HARQ processes per serving cell otherwise.

	Qualcomm
	Agree with Lenovo

	Ericsson
	Fine in principle, although it would be nice if the proposed text could be rephrased in a more reader-friendly way.

	Nokia, NSB
	Agree with Lenovo

	ZTE, Sanechips
	Fine with the further change from Lenovo.

	Huawei, HiSilicon
	Agree with Lenovo

	FL
	It seems that Lenovo’s update of the TP can be accepted by the group.



Issue #2: Editorial changes in DL TBS determination
Contribution [1] proposes some corrections of the specification text in 36.213 for the DL TBS determination.

	[bookmark: _Toc415085460]7.1.7.2	Transport block size determination
<Unchanged parts are omitted>






For a BL/CE UE, if the UE is configured with higher layer parameter multi-TB-DL-config and multiple TB, , are scheduled in the corresponding DCI with CRC scrambled by C-RNTI, the HARQ process ID  for each of the scheduled  TBs are determined from the value of the HARQ index field in the corresponding DCI which is a combinatorial index r defined as , where
<Unchanged parts are omitted>




Companies are invited to provide their comments on the text proposal.
	Company
	Comments

	Lenovo&MotoM
	
In TS36.212, HARQ process determination with  only for the case of N_TB other than 1 and 8 are defined in TS36.213. 
The HARQ process determination for case of N_TB is defined in the following text in TS36.213 
And we are OK to the typo of “corresponding”
-	Scheduling TBs for Unicast – 12 bits. [...]
-	If one TB is scheduled
-	5 bits set to zero
-	HARQ process number – 3 bits
-	If two TBs are scheduled
-	2 bits set to zero
-	HARQ index with offset – 6 bits provide the HARQ index + offset, with an offset of +8 and HARQ index as defined in 7.1.7.2 of [3]
-	If four TBs are scheduled
-	1 bit set to zero
-	HARQ index with offset – 7 bits provide the HARQ index + offset, with an offset of +36 and HARQ index as defined in 7.1.7.2 of [3]
-	If six TBs are scheduled
-	HARQ index with offset – 6 bits provide the HARQ index + offset, with an offset of +27 and HARQ index as defined in 7.1.7.2 of [3]
-	If eight TBs are scheduled
-	3 bits set to one

	Qualcomm
	We are a bit confused by this proposal – the TP with respect to x5470 is incomplete.
A couple of extra comments:
· The description of 8 TBs is in issue #4 (should not be deleted). The “<=” change is not needed.
· The RRC parameter should be changed to CE-PDSCH-MultiTB-Config.
· We are OK with the typo correction.
· On the main change for this proposal (allowing overlapped set of HARQ processes for k=0 and k=1), we do not think it is an essential correction, although we agree with the proponent that it leads to a wastage of bits in the DCI. We are willing to go with the majority view on this change (note that, if this change is made, it should be also propagated to the case in Issue #4)
· Note that there are two issues #4, we refer to the 2nd one.

	Ericsson
	Since this specification text seems to cause some confusion (if memory serves right, we’ve discussed it also in previous meetings), perhaps it would be good to clarify in 36.213 that part of the behavior is specified in 36.212.

	Nokia, NSB
	We are OK with the typo correction on “corresponding”.
On the main issue, we don’t have a strong view here. The proposal is an optimization and therefore not really necessary. So our slight preference is that we don’t accept this proposal, but we are also willing to go with the proposal if that is the majority view.   

	ZTE,Sanechips
	
1.First of all, the formula change  corresponds to TDD grouping. Note the second group contains the left HARQ processes is not consistent with the agreement description in RAN1 #99 meeting ‘two groups with 8 HARQ process per each group’. on the other hand, if each group contains 8 HARQ processes ,there are more scheduling flexibility, less DCI bits waste and PDCCH resource saving. This is shown in following figure

[image: 捕获2]

2. We agree the RRC parameter should be CE-PDSCH-MultiTB-Config

3. The current way of description regarding maybe OK but this could create big confusion.  

	Huawei, HiSilicon
	We are fine to cover the max number of TB case in this paragraph if companies are fine to remove the part in issue#4.
We are fine with the correction of the typo.
On the main proposal (HARQ grouping indication), it’s an optimization which is not essential, we can be fine with the majority view.

	FL
	It seems that I made a mistake when I copied the TP from ZTE’s contribution to this FL summary. I should have removed all TDD grouping related changes, but it seems that I missed removing one of them, sorry about that!
Furthermore, the spelling mistake correction in the TP and the parameter name correction mentioned in the comments above are already fixed in the latest version of 36.213 (V16.2.0), so no change is needed for that.
So, the only remaining change to consider is the N_TB (in)equality. At this point, there does not seem to be consensus for a change.



Issue #3: Multi-TB and PUR spanning PUSCH transmission
Contribution [2] proposes to correct an omission of multi-TB and PUR for spanning of PUSCH transmission in the specification text in 36.211 for the mapping to physical resources for PUSCH.

	[bookmark: _Toc454817967]5.3.4	Mapping to physical resources
<Unchanged parts are omitted>

-	In case the UE is a BL/CE UE configured with higher layer parameter ce-PUSCH-SubPRB-Config-r15 or subPRB-Allocation in PUR-PUSCH-Config, the PUSCH transmission spans  consecutive subframes including subframes that are not BL/CE UL subframes where the UE postpones the PUSCH transmission. 
<Unchanged parts are omitted>




Companies are invited to provide their comments on the text proposal.
	Company
	Comments

	Lenovo &MotoM
	Agree with the TP

	Qualcomm
	Looks OK.

	Ericsson
	Fine with TP

	Nokia, NSB
	We are fine with the TP

	ZTE,Sanechips
	Agree the need to change here. However, it seems the parameter NTB is present only if ce-PUSCH-MultiTB-Config is configured. One possible change is as follows:
-	In case the UE is a BL/CE UE configured with higher layer parameter ce-PUSCH-SubPRB-Config-r15 or subPRB-Allocation in PUR-PUSCH-Config, the PUSCH transmission spans  consecutive subframes including subframes that are not BL/CE UL subframes where the UE postpones the PUSCH transmission. If ce-PUSCH-MultiTB-Config is enabled and multiple TBs are scheduled, H is the number of scheduled TBs, otherwise . 



	Huawei, HiSilicon
	Regarding ZTE’s comments, maybe we can reuse the N_TB here as it has been used many times without introducing a new variable H here:

-	In case the UE is a BL/CE UE configured with higher layer parameter ce-PUSCH-SubPRB-Config-r15 or subPRB-Allocation in PUR-PUSCH-Config, the PUSCH transmission spans  consecutive subframes including subframes that are not BL/CE UL subframes where the UE postpones the PUSCH transmission, where  is the number of scheduled TBs if ce-PUSCH-MultiTB-Config is enabled and multiple TBs are scheduled, otherwise .

	FL
	Companies are requested to check whether Huawei’s proposal above can be accepted.



Issue #4: More editorial changes in DL TBS determination
Contribution [2] proposes some further corrections of the specification text in 36.213 for the DL TBS determination and PDSCH subframe assignment.
	7.1.7.2	Transport block size determination
<Unchanged parts are omitted>




For a BL/CE UE, if the UE is configured with higher layer parameter ce-PDSCH-MultiTB-Config and multiple TB, , are scheduled in the corresponding DCI with CRC scrambled by C-RNTI, the HARQ process ID for each of the scheduled  TBs are determined from the value of the ‘HARQ index with offset’ in the ‘Scheduling TBs for Unicast’ field for CEmodeA or the HARQ index in the ‘Scheduling TBs for Unicast’ field for CEmodeB in the corresponding DCI which is a combinatorial index r defined as , where





-	the set , () contains the  sorted HARQ process IDs and  is the extended binomial coefficient, resulting in unique label ,
-	 is the offset value as defined in 5.3.3.1.12 of [4] for CE mode A, and  for CEmodeB,

-	 is the number of scheduled TB, and


-	 if UE is configured with CEModeA, and  if UE is configured with CEModeB,


-	 if UE is configured with CEModeA, and ‘Multi-TB HARQ processes group’ field is present and set to '1' in the corresponding DCI,  otherwise.
For a BL/CE UE, if the UE is configured with higher layer parameter ce-PDSCH-MultiTB-Config and  TBs are scheduled in the corresponding DCI with CRC scrambled by C-RNTI, the HARQ process IDs for each scheduled TB are   , , where 


-	 if UE is configured with CEModeA, and  if UE is configured with CEModeB,

-	if UE is configured with CEModeA, and ‘Multi-TB HARQ processes group’ field is present and set to '1' in the corresponding DCI,  otherwise.
The NDI and HARQ process ID, as signalled on PDCCH/EPDCCH/MPDCCH/SPDCCH, and the TBS, as determined above, shall be delivered to higher layers.
<Unchanged parts are omitted>
7.1.11	PDSCH subframe assignment for BL/CE UE
A BL/CE UE shall upon detection of a MPDCCH with DCI format 6-1A/6-1B/6-2 intended for the UE, decode the corresponding PDSCH in subframe(s) n+ki with i = 0, 1, …, NTBN-1 according to the MPDCCH, where
-	subframe n is the last subframe in which the MPDCCH is transmitted and is determined from the starting subframe of MPDCCH transmission and the DCI subframe repetition number field in the corresponding DCI;


-	the value of is the number of scheduled TB determined in the corresponding DCI if present, otherwise;

-	subframe(s) ni = n+ki with i=0,1,…, NTBN-1 are NTBN consecutive BL/CE DL subframe(s) where,  , the value of [image: ] is determined by the repetition number field in the corresponding DCI, where [image: ] are given in Table 7.1.11-1, Table 7.1.11-2 and Table 7.1.11-3, respectively and subframe n+x is the second BL/CE DL subframe after subframe n. 

-	for , 



-	if the UE is configured with higher layer parameter interleaving in ce-PDSCH-MultiTB-Config, and PDSCH corresponding to a MPDCCH with DCI CRC scrambled by C-RNTI and  where  for BL/CE UE configured with CEModeA,  for BL/CE UE configured with CEModeB, 



-	BL/CE DL subframes  with  are associated with TBr+1 , 
-	otherwise,



-	BL/CE DL subframes  with  are associated with TBr+1 , ,

-	for  and PDSCH corresponding to an MPDCCH with DCI CRC scrambled by G-RNTI,
-	if higher layer parameter multiTB-Gap is configured, a scheduling gap with a length equal to the indicated value of multiTB-Gap is inserted between TBr and TBr+1, r=0,1,2...,NTB-2.
<Unchanged parts are omitted>




Companies are invited to provide their comments on the text proposal.
	Company
	Comments

	Lenovo &MotoM
	The text should be kept to define the HARQ process determination for N_TB=8. We can also combine the text (the HARQ process determination for N_TB=8) to the text (the HARQ process determination for N_TB other than 1 and 8) if everyone believes that is more readable.

	Qualcomm
	See issue #2.

	Ericsson
	See issue #2

	Nokia, NSB
	We should keep the text in 7.1.7.2 as it describes the case when maximum number of TBs is kept.
This is also related to issue #2. Currently we have a slight preference not to accept the main proposal in issue #2. Therefore, we need to keep the text in 7.1.7.2.
We are fine with the editorial change in 7.1.11.

	ZTE,Sanechips
	See issue #2. 

	Huawei, HiSilicon
	It is more readable and precise if we remove these and cover the case of max number of TB case in the paragraph before the removed part. We are also fine if companies want to keep it.
The second change of the indentation is needed, as multiTB-Gap is used for the G-RNTI case.

	FL
	It seems that the indentation issue needs to be fixed, but is it the last bullet that should be indented to the right or the second to last bullet that should be indented to the left?
There does not seem to be consensus for the other proposed change.



Issue #5: Missing ‘else’ in UL RV determination
Contribution [3] proposes to insert a missing ‘else’ in the specification text in 36.213 for the UL RV determination.
	[bookmark: _Toc415085499]8.6.1	Modulation order and redundancy version determination 
<Unchanged parts are omitted>
-	if  is indicated by the corresponding DCI, [image: ] for the TB is determined by the 'Redundancy version' in the ‘Scheduling TBs for Unicast’ field in DCI format 6-0A
-	else if  is indicated by the corresponding DCI, and the HARQ process IDs for each of the scheduled TBs are h1 and h2 (h1<h2), [image: ] of the scheduled TB with HARQ process ID h1 is determined by the ‘Redundancy version for TB 1’ in the ‘Scheduling TBs for Unicast’ field in DCI format 6-0A, and [image: ] of the scheduled TB with HARQ process ID h2 is determined by
-	if the UE is configured with higher layer parameter pusch-HoppingConfig set to’on’ and the repetition number field in the DCI indicates PUSCH repetition, the ‘Redundancy version for TB 1’ in the ‘Scheduling TBs for Unicast’ field in DCI format 6-0A
-	otherwise the ‘Redundancy version for TB 2’ in the ‘Scheduling TBs for Unicast’ field in DCI format 6-0A
-	else if  = 4 or 6, [image: ] for all schedueld TBs
-	else
-	if the UE is configured with higher layer parameter pusch-HoppingConfig set to 'on' and the repetition number field in the DCI indicates PUSCH repetition, [image: ] for all TBs
-	otherwise [image: ] of all TBs is determined by the ‘Redundancy version for all TBs’ in the ‘Scheduling TBs for Unicast’ field in DCI format 6-0A.
<Unchanged parts are omitted>




Companies are invited to provide their comments on the text proposal.
	Company
	Comments

	Lenovo &MotoM
	Agree with the TP

	Qualcomm
	Looks OK

	Ericsson
	Fine with TP

	Nokia, NSB
	We are fine with the TP

	ZTE,Sanechips
	Ok with the TP.

	Huawei, HiSilicon
	Fine with the TP.

	FL
	It seems that the TP can be accepted.
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