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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 #100bis-e, the following e-mail discussions were held:
· [100b-e-LTE-NB_IoTenh3-PUR-03] Email approval of the reply LS for R1-2001517.
· [100b-e-LTE-eMTC5-PUR-01] eMTC alignment to NB-IOT.
· [100b-e-LTE-eMTC5-PUR-02] Power control correction.
The agreements from the e-mail discussions above can be found in [2]. Accounting for the most recent updates, this Text Proposal aims at addressing the remaining issues that couldn’t be prioritized in RAN1 #100bis-e for preconfigured UL resources in LTE-MTC.
Note 1: This contribution does not contain any update related to the LSs sent to RAN2, since RAN1 needs to wait for the LS responses before starting to formulate any updates.
Note 2: Issues in sections 2.1.1, 2.1.2, and 2.1.5 have not been previously discussed in any e-meeting.
[bookmark: _Ref178064866][bookmark: _Hlk528365764]2	Discussion
The subsections below address per Technical Specification what has been identified as missing or incomplete captures of the agreements for Rel-16 PUR.
2.1 	TS 36.213/TS 36.212
2.1.1	TS 36.213 Issue 1, clause 5.1.2.1
When L2/L3-signaling is received in response to a PUR transmission, PUCCH can be used as an acknowledgement for the eNodeB to know that the right entity has been reached. In clause 5.1.2.1 it has been missed to include the PUR C-RNTI for DCI format 6-1A.


In addition, there are terms in the “UE Transmit power” equation defined in TS 36.213 for which it is unclear/undefined what value should they use/take when the UE is configured with PUR. On this matter, through re-using legacy statements the value  (“also referred to as a TPC command”) and g(0) have been set to zero since only PUR retransmissions use closed-loop power control. Finally, a note for g(i) similar to the one agreed for f(i) in RAN1# 100bis-e has also been incorporated [2].
----------------------------------------------------- Text start -----------------------------------------------------------
5.1.2.1	UE behaviour


If serving cell is the primary cell, for PUCCH format 1/1a/1b/2/2a/2b/3, the setting of the UE Transmit powerfor the physical uplink control channel (PUCCH) transmission in subframe/slot/subslot i for serving cell [image: ] is defined by
----------------------------------------------------- Text omitted -------------------------------------------------------

-	For a BL/CE UE configured with CEModeA, the UE attempts to decode a MPDCCH of DCI format 3/3A with the UE's TPC-PUCCH-RNTI and MPDCCH of DCI format 6-1A with the UE's C-RNTI or SPS C-RNTI or PUR C-RNTI on every BL/CE downlink subframe except when in DRX.
-	If the UE decodes 
-	a PDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D/7-1A/1B/1C/1D/1E/1F/1G or 
-	an EPDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D or
-	an MPDCCH with DCI format 6-1A or
-	a SPDCCH with DCI format 7-1A/1B/1C/1D/1E/1F/1G

for the primary cell and the corresponding detected RNTI equals the C-RNTI or SPS C-RNTI of the UE and the TPC field in the DCI format is not used to determine the PUCCH resource as in Subclause 10.1, the UE shall use the  provided in that PDCCH/EPDCCH/MPDCCH/SPDCCH.	Comment by Ericsson: Note: The PUR C-RNTI was not added here intentionally as to make use of a legacy “else” statement below. See next comment.
	Else 

-	if the UE decodes a PDCCH/MPDCCH with DCI format 3/3A, the UE shall use the  provided in that PDCCH/MPDCCH

	else the UE shall set  = 0 dB.	Comment by Ericsson: Note: The case when PUR C-RNTI is used would be handled by this legacy “else” statement.



-	 where  is the current PUCCH power control adjustment state and where is the first value after reset.
----------------------------------------------------- Text omitted -------------------------------------------------------


-	If  value is preconfigured or changed by higher layers, 

-	
Note: g(i) = 0 for i = 0,1,… up to the last subframe of the PUCCH transmission using preconfigured uplink resource.
----------------------------------------------------- Text end ------------------------------------------------------------
2.1.2	TS 36.212 Issue 1, clause 5.3.3.1.12
If for PUR the PUCCH transmissions use an open-loop power control scheme, then in TS 36.212 the 2-bits in the “TPC command for PUCCH” field won’t be used. Hence, the following change which re-uses a legacy statement is proposed to be adopted for PUR.

----------------------------------------------------- Text start -----------------------------------------------------------
[bookmark: _Toc10818795][bookmark: _Toc20409205][bookmark: _Toc29387746][bookmark: _Toc29388775][bookmark: _Toc35531650]5.3.3.1.12	Format 6-1A
DCI format 6-1A is used for the compact scheduling of one PDSCH codeword in one cell, random access procedure initiated by a PDCCH order, notifying SC-MCCH change, operation on preconfigured UL resources, and direct indication. The DCI corresponding to a PDCCH order can be carried by MPDCCH.
----------------------------------------------------- Text omitted -------------------------------------------------------
-	TPC command for PUCCH – 2 bits as defined in clause 5.1.2.1 of [3] . This field is not present when the format 6-1A CRC is scrambled with G-RNTI or PUR C-RNTI.
-	If the format 6-1A CRC is scrambled by RA-RNTI:
-	The most significant bit of the TPC command is reserved.
-	The least significant bit of the TPC command indicates column [image: ]of the TBS table defined of [3].
-	If least significant bit is 0 then [image: ]= 2 else [image: ]= 3.
-	Else
-	The two bits including the most significant bit indicate the TPC command

----------------------------------------------------- Text end ------------------------------------------------------------

2.1.3	TS 36.213 Issue 2, clause 7.1
During the CR review process, the following was pointed out by one company: “We don’t think there is an agreement to support multiple TMs during PUR. The default should be to support Mode 1 and 2”. We acknowledge this observation and we also propose to remove other Modes than Mode 1 and 2 for the support of PUR.

----------------------------------------------------- Text start -----------------------------------------------------------
Table 7.1-9: MPDCCH and PDSCH configured by PUR C-RNTI
	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to MPDCCH

	Mode 1
	6-1A or 6-1B
	UE specific by PUR C-RNTI
	Single-antenna port, port 0 (see Subclause 7.1.1)

	Mode 2
	6-1A or 6-1B
	UE specific by PUR C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 6
	6-1A
	UE specific by PUR C-RNTI
	Closed-loop spatial multiplexing (see Subclause 7.1.4) using a single transmission layer

	Mode 9
	6-1A
	UE specific by PUR C-RNTI
	Single-antenna port, port 7 or 8 (see Subclause 7.1.1)

	
	6-1B
	UE specific by PUR C-RNTI
	Single-antenna port, port 7 (see Subclause 7.1.1)



----------------------------------------------------- Text end ------------------------------------------------------------

2.1.4	TS 36.213 Issue 3, clause 8.0
In clause 8.0, the phrase “ACK feedback indication” should incorporate “/” and replace “feedback” by “fallback” as to state “ACK/fallback indication”.


----------------------------------------------------- Text start -----------------------------------------------------------

For BL/CE UEs, PUSCH transmission can be scheduled by a MPDCCH with DCI format 6-0A/6-0B, or the transmission can correspond to using preconfigured uplink resource configured by higher layers. Transmission using preconfigured uplink resource is initiated by higher layers as specified in [14], while retransmission of transport blocks transmitted using preconfigured uplink resource are scheduled by a MPDCCH with DCI format 6-0A/6-0B.
For a PUSCH transmission using preconfigured uplink resource, the UE shall use the repetition number determined by the repetition adjustment field according to Table 8-2b and Table 8-2c from the most recent MPDCCH DCI format 6-0A/6-0B with CRC scrambled by PUR C-RNTI for PUR ACK feedback/fallback indication (as defined in [4]) if detected, configured by higher layers otherwise.

----------------------------------------------------- Text end ------------------------------------------------------------

2.1.5	TS 36.213 Issue 4, clause 9.1.5
In RAN1 #100bis-e it was discussed whether “MPDCCH improvement” can be combined with PUR, which eventually resulted in the following TP [3]:

	---------------------------------------------- Text start -------------------------------------------------------
9.1.5	MPDCCH assignment procedure 
<Unchanged parts are omitted>
For Type1-MPDCCH common search space, Type1A-MPDCCH common search space, Type2-MPDCCH common search space and Type2A-MPDCCH common search space, distributed MPDCCH transmission is used.
For MPDCCH UE-specific search space configured by PUR C-RNTI, distributed MPDCCH transmission is used.
<Unchanged parts are omitted>
-------------------------------------------------- Text end ----------------------------------------------------------




In our view, the statement “For MPDCCH UE-specific search space configured by PUR C-RNTI” should be reworded because it is not that the USS is configured by PUR C-RNTI but rather the USS is where MPDCCH with CRC scrambled by PUR C-RNTI may be received.
 
----------------------------------------------------- Text start -----------------------------------------------------------

For Type1-MPDCCH common search space, Type1A-MPDCCH common search space, Type2-MPDCCH common search space and Type2A-MPDCCH common search space, distributed MPDCCH transmission is used.
For MPDCCH UE-specific search space configured where MPDCCH using DCI format 6-0A/6-0B with CRC scrambled by PUR C-RNTI may be received, distributed MPDCCH transmission is used.

----------------------------------------------------- Text end ------------------------------------------------------------

2.1.6	TS 36.213 Issue 5, clause 9.1.5.3
The “M” appended to PDCCH is missing in two instances. In addition, a terminology alignment has been performed through replacing “ACK feedback indication” by “ACK/fallback indication”.
 
----------------------------------------------------- Text start -----------------------------------------------------------
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 C-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 feedback indication (as defined in [4]), the UE shall deliver the PUR ACK/fallback indication, as signalled on the MPDCCH, to the higher layers.
----------------------------------------------------- Text end ------------------------------------------------------------

2.1.7	TS 36.213 Issue 6, clause 9.1.5
The PUR related statements in clause 9.1.5 incur in the following issues:

1. In these sections, the formulation “after the UE has initiated a PUSCH transmission using preconfigured uplink resource” is not very specific since it does not clarify how long this “after” lasts.
1. Furthermore, the formulation (“after the UE has initiated a PUSCH transmission using preconfigured uplink resource”) may be misleading since it does not restrict whatever comes next to a particular search space or RNTI.
1. Finally, in many of the places where the formulation (“after the UE has initiated a PUSCH transmission using preconfigured uplink resource”) is used, the legacy text (which is of the highest interest to most readers) have been made less clear or even obscure.

The issues have been solved by avoiding changing more than necessary. The updates consists in primarily replacing the formulation (“after the UE has initiated a PUSCH transmission using preconfigured uplink resource”) with another formulation borrowed from 36.211 (“in case of MPDCCH transmission associated with PUR C-RNTI using MPDCCH UE-specific search space”) and slightly rearranging some of the sentences to avoid obscuring the legacy text.
 
----------------------------------------------------- Text start -----------------------------------------------------------




is the number of PRB-pairs configured for MPDCCH UE-specific search space. It is given by higher layer parameter numberPRB-Pairs-PUR after the UE has initiated a PUSCH transmission using preconfigured uplink resource, or wWhen =2+4, it is given by the higher layer parameter numberPRB-Pairs-r13, and when =2 or =4, it is given by the higher layer parameter numberPRB-Pairs-r11, except in case of MPDCCH transmission associated with PUR C-RNTI using MPDCCH UE-specific search space in which case it is given by higher layer parameter numberPRB-Pairs-PUR. 





, , ,  are determined from Table 9.1.5-3 by substituting the value of  with the value of higher layer parameter mPDCCH-NumRepetition, except in case of MPDCCH transmission associated with PUR C-RNTI using MPDCCH UE-specific search space in which case it is given by or the value of higher layer parameter mPDCCH-NumRepetition-PUR after the UE has initiated a PUSCH transmission using preconfigured uplink resource.
The PRB-pairs within a Narrowband corresponding to an MPDCCH-PRB-set are indicated by higher layers and are determined using the description given in Subclause 9.1.4.4. 

----------------------------------------------------- Text omitted -------------------------------------------------------









For MPDCCH UE-specific search space, Type0-MPDCCH common search space, Type1A-MPDCCH common search space, Type2-MPDCCH common search space and Type2A-MPDCCH common search space locations of starting subframe  are given by where is the th consecutive BL/CE DL subframe from subframe , and , and , and , where



-	subframe  is a subframe satisfying the condition , where 

-	For MPDCCH UE-specific search space, and Type0-MPDCCH common search space,  is given by the higher layer parameter mPDCCH-startSF-UESS or, except in case of MPDCCH transmission associated with PUR C-RNTI using MPDCCH UE-specific search space in which case it is given by the higher layer mPDCCH-startSF-UESS-PUR after the UE has initiated a PUSCH transmission using preconfigured uplink resource, 

-	For Type1A-MPDCCH common search space,  is given by the higher layer parameter mpdcch-startSF-SC-MCCH

-	For Type2-MPDCCH common search space,  is given by the higher layer parameter mPDCCH-startSF-CSS-RA-r13

-	For Type2A-MPDCCH common search space,  is given by the higher layer parameter mpdcch-startSF-SC-MTCH


-	is given by higher layer parameter mpdcch-Offset-SC-MTCH for Type2A-MPDCCH common search space, and by higher layer parameter mPDCCH-Offset-UESS-PUR in case of MPDCCH transmission associated with PUR C-RNTI using MPDCCH UE-specific search spaceafter the UE has initiated a PUSCH transmission using preconfigured uplink resource for MPDCCH UE-specific search space, and otherwise; and

-	is given by higher layer parameter mPDCCH-NumRepetition for MPDCCH UE-specific search space and Type0-MPDCCH common search space, andexcept in case of MPDCCH transmission associated with PUR C-RNTI using MPDCCH UE-specific search space in which case it is given by higher layer parameter mPDCCH-NumRepetition-PUR after the UE has initiated a PUSCH transmission using preconfigured uplink resource for MPDCCH UE-specific search space, and mPDCCH-NumRepetition-RA for Type2-MPDCCH common search space, and mpdcch-NumRepetitions-SC-MCCH for Type1A-MPDCCH common search space, and mpdcch-NumRepetitions-SC-MTCH for Type2A-MPDCCH common search space and 




-	, , , are given in Table 9.1.5-3. 

----------------------------------------------------- Text end ------------------------------------------------------------


[bookmark: _Toc40352100]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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