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1	Introduction
In Release-16 the Work Item (WI) on “Additional MTC enhancements for LTE” [1], had as one of its objectives to specify the following improvement for machine-type communications for BL/CE UEs:
	Improved UL transmission efficiency and/or UE power consumption:
· [bookmark: _Hlk516687799][bookmark: _Hlk516765211]Specify support for transmission in preconfigured resources in idle mode based on SC-FDMA waveform for UEs with a valid timing advance [RAN1, RAN2, RAN4]
· Both shared resources and dedicated resources
· Note: This is limited to orthogonal (multi) access schemes




In RAN1 #103-e, the following e-mail discussions were held:
· [103-e-LTE-eMTC5-01] PUR issues
· [103-e-LTE-eMTC5-03] Parameter name corrections
The agreements from the e-mail discussions above can be found in [2]. For NB-IoT, the e-mail thread [103-e-LTE-NB_IoTenh3-01] PUR issues touched upon the “NPUSCH repetition adjustment” field, which resulted in a clarification added to TS 36.212 that will also be required for eMTC along with an update on TS 36.211 derived from it. Moreover, in R2-2009609 [4] RAN2 has put the following action on RAN1: “RAN2 respectfully asks RAN1/RAN4 to take the above into consideration in their work on Rel-16 RAN1/RAN4 specifications”.
This contribution is aimed to align both NB-IoT and eMTC in terms of the “repetition adjustment” field, and to analyse potential required updates as a function of the LS sent by RAN2 in [4].
[bookmark: _Ref178064866][bookmark: _Hlk528365764]2	Discussion
[bookmark: _Hlk44332602]The subsections below address per Technical Specification what has been identified to be still open or to be clarified.
2.1 	Alignment on the “PUSCH repetition adjustment” field
[bookmark: _Hlk44333035]In RAN1 #103-e, in relation to the “repetition adjustment” field it was mentioned that in [3], RAN2 requested for that field to provide an index and it was argued that the current technical specification already fulfils that goal. However, it was mentioned that what the field provides is simply a bit sequence and even if it were argued that the binary-to-decimal mapping could be seen as an index, it doesn’t mean it refers to IRep in Table 16.5.1.1-3 of TS 36.213.
In the end, in TS 36.212 a clarification was added to the repetition adjustment field stating that the “3 bits refer to IRep in Table 16.5.1.1-3of [3]”. A similar clarification is proposed to be added for eMTC, which will have to be added in clauses 5.3.3.1.10 and 5.3.3.1.11 as to cover both CE Mode A and CE Mode B. In the case of eMTC, the indices correspond to “n1, n2, … n4” and “n1, n2, … n8” for CE Mode A and CE Mode B respectively as illustrated below.
	CE Mode A
	CE Mode B

	Table 8-2b: PUSCH repetition levels (DCI Format 6-0A)
	Higher layer parameter
'pusch-maxNumRepetitionCEmodeA'
	[image: cid:image002.png@01D3F03D.0F0F7960]

	Not configured
	{1,2,4,8}

	16
	{1,4,8,16}

	32
	{1,4,16,32 }



	Table 8-2c: PUSCH repetition levels (DCI Format 6-0B)
	Higher layer parameter
'pusch-maxNumRepetitionCEmodeB'
	[image: cid:image003.png@01D3F03D.0F0F7960]

	Not configured
	{4,8,16,32,64,128,256,512}

	192 
	{1,4,8,16,32,64,128,192}

	256 
	{4,8,16,32,64,128,192,256} 

	384 
	{4,16,32,64,128,192,256,384} 

	512 
	{4,16,64,128,192,256,384,512} 

	768 
	{8,32,128,192,256,384,512,768}

	1024 
	{4,8,16,64,128,256,512,1024} 

	1536 
	{4,16,64,256,512,768,1024,1536}

	2048 
	{4,16,64,128,256,512,1024,2048}






Accounting for the above, the TP on clause 5.3.3.1.10 for CE Mode A is as follows:
------------------------------------------------------- Text start (TS 36.212 Clause 5.3.3.1.10)-----------------------------------
If format 6-0A CRC is scrambled by PUR-RNTI and Resource block assignment is set to all ones, the remaining fields are set as follows:
-	ACK or Fallback indicator – 1 bit, where value 0 indicates ACK and value 1 indicates fallback as defined in clause 9.1.5.3 of [3]
-	PUSCH repetition adjustment – 2 bits as defined in clause 8.0 refer to n1, n2, …, n4 in Table 8-2b of [3]
-	Timing advance adjustment – 6 bits as defined in clause 4.2.3 of [3]. The field is only present if ACK or Fallback indicator is set to 0.
-	All the remaining bits in format 6-0A are set to zero
Otherwise 
------------------------------------------------- Text end (TS 36.212 Clause 5.3.3.1.10)------------------------------------------
Similarly, the TP on clause 5.3.3.1.11 for CE Mode B is as follows:
------------------------------------------------- Text start (TS 36.212 Clause 5.3.3.1.11)-----------------------------------------
If format 6-0B CRC is scrambled by PUR-RNTI and Resource block assignment is set to all ones for sub-PRB resource allocation or Modulation and coding scheme is set to all ones for not sub-PRB resource allocation, the remaining fields are set as follows:
-	ACK or Fallback indicator – 1 bit, where value 0 indicates ACK and value 1 indicates fallback as defined in clause 9.1.5.3 of [3]
-	PUSCH repetition adjustment – 3 bits as defined in clause 8.0refer to n1, n2, …, n8 in Table 8-2c of [3]
-	Timing advance adjustment – 6 bits as defined in clause 4.2.3 of [3]. The field is only present if ACK or Fallback indicator is set to 0.
-	All the remaining bits in format 6-0B are set to zero
Otherwise 
------------------------------------------------- Text end (TS 36.212 Clause 5.3.3.1.11)------------------------------------------
[bookmark: _Hlk56437975]Moreover, the clarifications on TS 36.212 to align NB-IoT and eMTC result in an update to be made on clause 9.1.5.3 of TS 36.213:
------------------------------------------------- Text start (TS 36.213 Clause 9.1.5.3)--------------------------------------------
9.1.5.3	Preconfigured Uplink Resource ACK/fallback procedure
If a UE has initiated a PUSCH transmission using preconfigured uplink resource on a given serving cell, and upon detection of a MPDCCH with DCI format 6-0A/6-0B with CRC scrambled by PUR-RNTI intended for the UE within the PUR search space window as defined in Subclause 9.1.5, and the corresponding DCI is for PUR ACK/fallback indication (as defined in [4]), 
-	the UE shall deliver the PUR ACK/fallback indication, as signalled on the MPDCCH, to the higher layers, and
-	the UE shall deliver to higher layers a 3-bit PUSCH repetition adjustment according to Table 8-2b for CEModeA or Table 8-2c for CEModeB as signalled on the MPDCCH, where a bit with a value of 0 shall be prepended to the DCI field if the DCI field has a size of 2 bits.
------------------------------------------------- Text end (TS 36.213 Clause 9.1.5.3)---------------------------------------------
2.2	RAN2 LS on “updated Rel-16 LTE parameter lists”
In [4], it is described the changes made by RAN2 to the parameter list which may require updates in the RAN1 specifications.
	RAN2 made an activity to fill in names used in LTE ASN.1 on fields and IEs for the RAN1/RAN4 parameters received in LS R2-2004380, see attachment. The changes done by RAN2 are marked by blue text in the attachment.
Following are some notes regarding the lists:
· Some parameters were added by RAN2 as it was clearly needed but didn’t exist in RAN1 LS (see eMTC, row 79 and NB-IoT row 17).
· Some parameters were indicated as a single field, but RAN2 added them in multiple places after further discussion (see eMTC, rows 62, 76, 77 and NB-IoT, rows 29, 30)
· Some parameters were jointly encoded by RAN2. In such case, same field name was added for each row (e.g. see eMTC, rows 53+54 and NB-IoT, row 18+19).



From the three bullets listed above, only the first bullet refers to PUR which potential update is analysed in the subsection below. 
2.2.1	Parameters added by RAN2
In [4] “eMTC row 79”, it is mentioned that the parameter “locationCE-ModeB-r16” was added by RAN2. In relation with it, the RAN1 specification TS 36.213 clause 8.1.6 already accounts for parameter name mentioned by RAN2 in [3], hence there is no update needed on this matter.
	For a UE configured with CEModeB and the value of higher layer parameter subPRB-Allocation in PUR-Config set to '1', the allocated resource block within a narrowband is given by higher layer parameter locationCE-ModeB in PUR-Config, and the allocated subcarriers within the allocated resource block are indicated by the higher layer parameter prb-AllocationInfo in PUR-Config according to Table 8.1.6-1.



The LS in [4] “eMTC row 79” mentions that the parameter locationCE-ModeB is in “PUR-PUSCH-Config”, whereas TS 36.213 clause 8.1.6 mentions “locationCE-ModeB in PUR-Config”, but no update seems to be needed since “PUR-PUSCH-Config” is contained within “PUR-Config”.

[bookmark: _Toc49528980]Agree on the text proposals presented in this document and capture its content in TS 36.212 and TS 36.213 respectively.
4	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Agree on the text proposals presented in this document and capture its content in TS 36.212 and TS 36.213 respectively.
[bookmark: _In-sequence_SDU_delivery]
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