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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 RAN#86, the RAN1 CRs capturing the agreements reached during the WI were endorsed, whereas recently the version 16.0.0 of the RAN1 Technical Specifications was released [2-5]:
	Endorsed RAN1 CRs for Rel-16 LTE-MTC
	RAN1 Technical Specifications

	· CR 36.211: R1-1913610
· CR 36.212: R1-1913611
· CR 36.213: R1-1913612 (s00-s05), R1-1913613 (s06-s07), R1-1913614 (s08-s09), R1-1913684 (s10-s13), R1-1913615 (s14-sxx)
· CR 36.214: R1-1913683
	· TS 36.211 version 16.0.0
· TS 36.212 version 16.0.0
· TS 36.213 version 16.0.0
· TS 36.214 version 16.0.0



This Text Proposal identifies missing or incomplete captures of the agreements in the RAN1 technical specifications for preconfigured UL resources in LTE-MTC.
[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 36.211
2.1.1	TS 36.211 Issue 1, clauses 6.4.1 and 6.8B.5.
In the corresponding text of DCI Format 6-0A and 6-0B, the term “PUR-RNTI” should be replaced by “PUR C-RNTI”.
2.1.1.1 clause 6.4.1
----------------------------------------------------- Text start -----------------------------------------------------------

For PDSCH transmission associated with PUR C-RNTI to BL/CE UEs using UE-specific MPDCCH search space, frequency hopping of the PDSCH is enabled when higher layer parameter pur-PDSCH-frequency-hopping is set.

----------------------------------------------------- Text end ------------------------------------------------------------
2.1.1.2 clause 6.8B.5
----------------------------------------------------- Text start -----------------------------------------------------------

[bookmark: _Hlk26392184]-	For MPDCCH transmission associated with PUR C-RNTI using UE-specific MPDCCH search space, frequency hopping of the MPDCCH is enabled when higher layer parameter pur-MPDCCH-frequency-hopping is set.

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

[bookmark: _Toc32503704]Agree on the text proposals presented in this document and capture its content in the TS 36.211.
2.2 	TS 36.212
2.2.1	TS 36.212 Issue 1, clauses 5.3.3.1.10 and 5.3.3.1.11.
In the corresponding text of DCI Format 6-0A and 6-0B, the term “PUR-RNTI” should be replaced by “PUR C-RNTI”.
2.2.1.1 clause 5.3.3.1.10
----------------------------------------------------- Text start -----------------------------------------------------------
[bookmark: _Toc10818793][bookmark: _Toc20409203][bookmark: _Toc29387744][bookmark: _Toc29388773]5.3.3.1.10	Format 6-0A
DCI format 6-0A is used for the scheduling of PUSCH in one UL cell, for the indication of ACK feedback, and operation on preconfigured UL resources. 

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

If format 6-0A CRC is scrambled by PUR C-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 subclause 9.1.5.3 of [3]
-	PUSCH repetition adjustment – 2 bits as defined in subclause 8.0 of [3]
-	Timing advance adjustment – 6 bits as defined in subclause 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 ------------------------------------------------------------
2.2.1.2 clause 5.3.3.1.11
----------------------------------------------------- Text start -----------------------------------------------------------
[bookmark: _Toc10818794][bookmark: _Toc20409204][bookmark: _Toc29387745][bookmark: _Toc29388774]5.3.3.1.11	Format 6-0B
DCI format 6-0B is used for the scheduling of PUSCH in one UL cell, for the indication of ACK feedback, and operation on preconfigured UL resources. 

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

If format 6-0B CRC is scrambled by PUR C-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 subclause 9.1.5.3 of [3]
-	PUSCH repetition adjustment – 3 bits as defined in subclause 8.0 of [3]
-	Timing advance adjustment – 6 bits as defined in subclause 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 ------------------------------------------------------------

[bookmark: _Toc32503705]Agree on the text proposals presented in this document and capture its content in the TS 36.212.

2.3 	TS 36.213
2.3.1	TS 36.213 Issue 1, clause 5.1.1.1
The PUR transmissions use open-loop power control, whereas the PUR re-transmissions in CE Mode A use closed-loop power control (for the PUR retransmissions in CE Mode B the UE will transmit at Max Power).
	 3GPP Agreements RAN1 #98
	3GPP Agreements RAN1 #99

	Agreement 
For PUR transmissions in a PUR allocation, the TX power is at least based on the estimated path loss and the configured Target UL Power Level (P_0).
· FFS:  if other power control parameters beyond Target UL Power Level (P_0) are needed (e.g. ramping step)
For PUR HARQ re-transmissions in CE mode A, the TPC field in the UL grant is used to adjust the TX power
· FFS for CE mode B
· FFS whether to reset the TPC accumulation mechanism for every initial PUR transmission
· FFS:  if other power control parameters beyond Target UL Power Level (P_0) are needed (e.g. ramping step)

	Agreement 
[bookmark: _Toc21094617]For PUR HARQ re-transmissions in CE Mode B, the UE shall follow legacy connected mode power control procedures (i.e. the UE uses maximum TX power)

Agreement 
For PUR power control in CE mode A, the TPC accumulation mechanism is reset for every PUR transmission




Therefore, in the [image: cid:image044.png@01D5AA90.ABEE6E80] equation it needs to be added a statement saying that the closed-loop component is set to zero for the case of the PUR transmissions.
----------------------------------------------------- Text start -----------------------------------------------------------












-	 is a correction value, also referred to as a TPC command and is included in PDCCH/EPDCCH with DCI format 0/0A/0B/0C/4/4A/4B or in PDCCH/SPDCCH with DCI format 7-0A/7-0B or in MPDCCH with DCI format 6-0A for serving cell or jointly coded with other TPC commands in PDCCH/MPDCCH with DCI format 3/3A whose CRC parity bits are scrambled with TPC-PUSCH-RNTI. If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell  and if subframe  belongs to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12, the current PUSCH power control adjustment state for serving cell is given by, and the UE shall use  instead of to determine . For BL/CE UE PUSCH transmission using preconfigured uplink resource  Otherwise, the current PUSCH power control adjustment state for serving cell is given by. If the UE is configured with multiple UL SPS configurations, [image: ] is a correction value, also referred to as a TPC command and is jointly coded with other TPC commands in PDCCH with DCI format 3/3A whose CRC parity bits are scrambled with TPC-PUSCH-RNTI, where x is SPS-ConfigIndex-r14, and [image: ] and [image: ] are replaced by [image: ] and [image: ], respectively.

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

2.3.2	TS 36.213 Issue 2, clause 7.1
During the CR review process, it was pointed out “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 ------------------------------------------------------------

2.3.3	TS 36.213 Issue 3, clause 8.0
The adjustment in the number of repetitions can occur regardless of whether the DCI indicates ACK or fallback, or an UL-Grant (see RAN1 #99 agreements and the implementation of TS 36.212 in [3]). The current text in the specification excludes a repetition adjustment derived from an UL-Grant and the initial PUR transmission. Moreover, a missing “/” was added for the term “ACK fallback indication”.

	3GPP Agreements RAN1 #99

	Agreement 
The Repetition adjustment field in the PUR L1 ACK DCI is signaled by 
· A 2-bit field in CE Mode A that is interpreted as per legacy repetition number field
· A 3-bit field in CE Mode B that is interpreted as per legacy repetition number field

Agreement 
A 1-bit field in the PUR L1 ACK DCI indicates the following:
· ACK 
· UE terminates PUR SS Monitoring
· Fall back indication
· Details on fall back operation is left up to RAN2
· UE terminates PUR SS Monitoring




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

For a PUSCH (re)transmission using preconfigured uplink resource, the UE shall use the repetition number determined by 
· The higher layer parameter pur-DCI-CEmodeA-repetition-number or pur-DCI-CEmodeB-repetition-number in case of an initial PUSCH transmission.
· the repetition number field in case of a PUSCH retransmission,
· the repetition adjustment field in case of an ACK/fallback indication 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 indication (as defined in [4]) if detected, otherwise as configured by higher layers otherwise.

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

2.3.4	TS 36.213 Issue 4, clause 9.1.5.3
The “M” appended to PDCCH is missing in two instances.
 
----------------------------------------------------- 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 ------------------------------------------------------------

2.3.5	TS 36.213 Issue 5, clause 5.1.1.1
There is an indentation issue as a result of an incorrect implementation in clause 5.1.1.1 of [6] and [7]. The intended by [6] and [7] are respectively shown below.

	Text extracted from [6]
	Text extracted from [7]

	-	If UE has reached minimum power, negative TPC commands shall not be accumulated

-	If the UE is not configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell , the UE shall reset accumulation


-	For serving cell , when  value is changed by higher layers


-	For serving cell , when the UE receives random access response message for serving cell  
· 


For serving cell , when the UE is configured with higher layer parameter shortTTI or when there is a change in configuration corresponding to the higher layer parameter shortTTI,  for the first following PUSCH transmission in a slot or subslot in a given subframe is set to the value of  associated with PUSCH of the previous uplink subframe.
· 
For serving cell  and BL/CE UE configured with CEModeA, when the UE performs PUSCH transmission using preconfigured uplink resource

	-	If UE has reached minimum power, negative TPC commands shall not be accumulated



-	For serving cell , when the UE is configured with higher layer parameter shortTTI or when there is a change in configuration corresponding to the higher layer parameter shortTTI,  for the first following PUSCH transmission in a slot or subslot in a given subframe is set to the value of   associated with PUSCH of the previous uplink subframe.

-	If the UE is not configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell , the UE shall reset accumulation


-	For serving cell , when  value is changed by higher layers


-	For serving cell , when the UE receives random access response message for serving cell  
· 


For serving cell , when the UE is configured with higher layer parameter shortTTI or when there is a change in configuration corresponding to the higher layer parameter shortTTI,  for the first following PUSCH transmission in a slot or subslot in a given subframe is set to the value of  associated with PUSCH of the previous uplink subframe.




Below we provide the suggested updated on clause 5.1.1.1 to correct the misplaced text and the indentation issue:

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

-	If UE has reached minimum power, negative TPC commands shall not be accumulated



-	For serving cell , when the UE is configured with higher layer parameter shortTTI or when there is a change in configuration corresponding to the higher layer parameter shortTTI,  for the first following PUSCH transmission in a slot or subslot in a given subframe is set to the value of   associated with PUSCH of the previous uplink subframe.
· 
For serving cell  and BL/CE UE configured with CEModeA, when the UE performs PUSCH transmission using preconfigured uplink resource

-	If the UE is not configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell , the UE shall reset accumulation


-	For serving cell , when  value is changed by higher layers


-	For serving cell , when the UE receives random access response message for serving cell  
· 
For serving cell  and BL/CE UE configured with CEModeA, when the UE performs PUSCH transmission using preconfigured uplink resource


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

2.3.6	TS 36.213 Issue 6, clause 9.1.5
[bookmark: _GoBack]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: _Toc32503706]Agree on the text proposals presented in this document and capture its content in the TS 36.213.
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 the TS 36.211.
Proposal 2	Agree on the text proposals presented in this document and capture its content in the TS 36.212.
Proposal 3	Agree on the text proposals presented in this document and capture its content in the TS 36.213.
[bookmark: _In-sequence_SDU_delivery]
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