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In this contribution, summary of the following two issues regarding multiple TB scheduling for NB-IoT was discussed:
[101-e-LTE-NB_IoTenh3-Multi-TB-01] RV rule for the second TB (Starting point is the TP in Appendix 6.1 of R1-2004670) by 5/29 – Shupeng (ZTE)
[101-e-LTE-NB_IoTenh3-Multi-TB-02] Description of DCI format N1 for TS 36.212 (Starting point is the TP in section 2.2 of R1-2004670) by 5/29 – Shupeng (ZTE)

Discussions
Issue#1 :RV cycling

Based on current specification, RV cycling is used for the first TB. But whether RV cycling is used and how to determine the RV for the second TB are not specified [1]. Therefore it is proposed to clarify this issue in the specification.
Proposal 1:  Clarify how to determine the RV for the second TB, adopt TP in Appendix 4.1.

	Company
	Comments

	Ericsson
	The TP looks OK. For improved readability, on the 1st row the comma sign between TB and ni can be removed, and on the 4th row the comma sign after “by” can be removed.

	Qualcomm
	Agree with the TP with minor change (including the suggested change by Ericsson) as:















“The NPUSCH associated with a TB is transmitted in N consecutive NB-IoT UL slots associated with the TB, ni , i=0,1,…,N-1. The redundancy version  of For the NPUSCH transmission in jth block of B consecutive NB-IoT UL slots associated with the TB ni , , the redundancy version  associated with the TB is determined by, , where  if ,  otherwise. Portion of NPUSCH codeword with   associated with a TB as defined in clause 6.3.2 in [4] mapped to slot  of allocated  resource unit(s) is transmitted in NB-IoT UL slots associated with the TB ni for and  for ”

	Lenovo &MotoM
	We are fine with the TP in general, but hope to align with eMTC, we should keep at least one consecutive to specify the N NB-IoT UL slots associated with the TB is consecutive, including the interleave case.



otherwise, the same redundancy version is applied to PUSCH associated with a TB that is transmitted in a given block of  consecutive subframes associated with a TB, including subframes that are not BL/CE UL subframes. The subframe number of the first subframe in each block of  such consecutive subframes,

	Huawei/HiSilicon
	Agree the TP with updates by Ericsson and Qualcomm except delete the second “consecutive”. Because for interleaving case, the interleaving granularity is  NB-IoT UL slots, so even for interleaving case the B NB-IoT UL slots associated with the TB are consecutive. Thus we think the TP can be the follows:












“The NPUSCH associated with a TB is transmitted in N consecutive NB-IoT UL slots associated with the TB, ni , i=0,1,…,N-1. The redundancy version  of For the NPUSCH transmission in jth block of B consecutive NB-IoT UL slots associated with the TB ni , , the redundancy version  associated with the TB is determined by, , where  if ,  otherwise. Portion of NPUSCH codeword with   associated with a TB as defined in clause 6.3.2 in [4] mapped to slot  of allocated  resource unit(s) is transmitted in NB-IoT UL slots associated with the TB ni


	Nokia, NSB
	We are fine with the TP and proposed updates from Huawei.

	Qualcomm 2
	We are fine with the proposed updates from Huawei.




Issue#2 : Corrections for DCI Format N1

Considering the support of multi-TB scheduling, the description for DCI format N1 in 36.212 should be modified and shown as following.
<Unchanged parts are omitted>
DCI format N1 is used for the scheduling of one NPDSCH codeword in one cell, random access procedure initiated by a NPDCCH order, notifying SC-MCCH change, and operation on preconfigured UL resources. The DCI corresponding to a NPDCCH order is carried by NPDCCH.
<Unchanged parts are omitted>
<TP 1, TS 36.212, 6.4.3.2>
Proposal 2: Adopt the TP in section 2.2 for the description of DCI format N1 for TS 36.212.


	Company
	Comments

	Ericsson
	The TP is OK. It is in line with the wording used in the section for DCI format N0.

	Qualcomm
	We slightly prefer to keep the ‘codeword’ to align with the spec description for other DL DCI formats.
To include the case of multi-TB scheduling here, we propose the modification as:
“DCI format N1 is used for the scheduling of one or more than one NPDSCH codeword in one cell, …”

Similar change may be needed for MTC DCI format 6-1A and 6-1B as well:
“DCI format 6-1A is used for the compact scheduling of one or more than one PDSCH codeword in one cell, …”
“DCI format 6-1B is used for the scheduling of one or more than one PDSCH codeword in one cell, …”

	Lenovo&MotoM
	The FL proposed TP is OK

	Huawei/HiSilicon
	“One PDSCH codeword” is used in many DCIs in LTE and MTC, and it is a spatial term. Whether to use “one PDSCH codeword” or not depends on the number of supported codewords (one or two) in spatial domain. Considering that NB-IoT only supports one codeword in spatial domain, it may cause misunderstanding if we change “one PDSCH codeword” to “PDSCH”. Thus we think this TP is not necessary.

	Nokia, NSB
	We have slight preference for Qualcomm’s version, but are also fine with the original version. 

	ZTE,Sanechips
	First of all we think there's a need for change since currently spec is not correct in anyway. Considering for DCI description in TS212, there are more instances currently in the spec that 'codeword' is not used while the channel name , i.e PUSCH , PDSCH are directly used, we think it's better to remove all the unnecessary use of 'codeword' . Another reason to refrain using 'codeword' is it does gives some implication that this is somehow related to spatial transmission which is not true for NB-IoT.

	Qualcomm2
	Based on the following spec in 211, it seems a codeword corresponds to a transport block in case of multi-TB transmission. 

“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 BL/CE UEs, if the PDSCH is not carrying SIB1-BR the PRB resources for PDSCH transmission in the first subframe are obtained from the DCI as described in clauses 5.3.3.1.12, 5.3.3.1.13, and 5.5.1.3.14 in [3], or provided by higher layers. Each of the  PDSCH codewords is transmitted with  repetitions, where  is the number of transport blocks defined in clause 7.1.11 of 3GPP TS 36.213 [4].”
The way we proposed is to align with the current spec in 211. But if companies have different understanding on ‘codeword’, we may need to change 211 spec and align with 212. 

	Ericsson 2
	Codeword is not exactly a spatial term. Layer is more of a spatial term. There is not necessarily a one-to-one mapping between the two. And in this case, we have a single DCI scheduling multiple codewords sequentially in the time domain. So, it seems that a TP is needed, and we are fine with either the TP in Section 2.1 or Qualcomm’s proposal above.

	FUTUREWEI
	‘one codeword’ was used way back when for DL DCI formats with one (spatial) codeword (1,1a. ..) to contrast with other DL DCI that had 2 codewords (2, …). The format 2 series has no mention of codeword (or any preamble really), nor do the UL formats. Later, we used these existing formats as familiar baselines to new formats, so the trend to have codeword mentioned in some other DL formats continued. My order of preference would be:
(first choice) no change, there should be no confusion where people think the DCI does not support multi-TB.
(second choice) FL proposed TP, which is similar to UL formats
(third choice) Qualcomm TP, as some people may be confused that it refers to multiple spatial codewords
If we do decide to make a change, though the spec is still functional, we may also want to do the same thing to 6-1A and 6-1B. I have no issue with making the conclusion here and asking the editor to do it. 

	Lenovo&MotoM
	Codeword is used a lot in LTE as mentioned by Qualcomm. It seems that the text is a basic description of DCI N1, what is the functionality of DCI N1. So I think the FL TP is enough. We have the detail of scheduled TB number in the following field and related 36.213 text.

	Qualcomm 2
	As long as we clarified the 1-to-1 mapping of codeword and transport block here, we are ok with FL proposed TP. 
Also, it’s better to do the same thing to 6-1A and 6-1B.

	Huawei/HiSilicon 2
	We prefer no change in 212 since “codeword” may have some spatial info which is inherited from LTE. It may cause misunderstanding if we change “one PDSCH codeword” to “PDSCH" or “one or more than one NPDSCH codeword” in 212. If companies think more clarification is needed for “codeword”, then we are fine to make such clarification in 211 only for multi-TB scheduling case, i.e. "For multiple TB scheduling, one codeword corresponds to one TB".

	Ericsson 3
	In 36.211, the term codeword is more suitable than the term transport block since codeword is more of a L1 term (36.211 should perhaps ideally not know about transport blocks), so we are not keen on changing 36.211. The straightforward correction or clarification here seems to be to adopt the TP in Section 2.1 in this FL summary. It is in line with the wording used for DCI format N0 (“DCI format N0 is used for the scheduling of NPUSCH and operation on preconfigured UL resources in one UL cell”).






Reference
R1-2003537, ‘Corrections on scheduling of multiple DL/UL transport blocks’, Huawei, HiSilicon
R1-2003797, ‘Remaining issues on scheduling enhancement for NB-IoT’, ZTE

Appendix
 
---------------------------------------------- Start of Text Proposal ------------------------------------------
-------------------------------------------- Unchanged parts omitted -----------------------------------------
16.5.1.2	Modulation order, redundancy version and transport block size determination
…
-------------------------------------------- Unchanged parts omitted -----------------------------------------















NPUSCH associated with a TB is transmitted in N consecutive NB-IoT UL slots associated with the TB, ni , i=0,1,…,N-1. The redundancy version  of For the NPUSCH transmission in jth block of B consecutive NB-IoT UL slots associated with the TB ni , , the redundancy version  associated with the TB is determined by, , where  if ,  otherwise. Portion of NPUSCH codeword with   associated with a TB as defined in clause 6.3.2 in [4] mapped to slot  of allocated  resource unit(s) is transmitted in NB-IoT UL slots associated with the TB ni for and  for 
-------------------------------------------- Unchanged parts omitted -----------------------------------------
----------------------------------------------- End of Text Proposal ------------------------------------------
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