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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In NB-IoT Rel-16, the agreements related to PUR are summarized in [1]. A number of agreements are missing or incorrectly captured in the Rel-16 specifications. This paper presents text proposals for TS 36.213.
Subcarrier spacing
In Rel-13~Rel-15 NB-IoT, the subcarrier spacing of NPUSCH transmission is determined by the uplink subcarrier spacing field in the Narrowband Random Access Response Grant, which is described in TS 36.213 and copied below:
	… (Copied from TS 36.213) …
16.5.1.1	Resource allocation
…

The subcarrier spacing  of NPUSCH transmission is determined by the uplink subcarrier spacing field in the Narrowband Random Access Response Grant according to Subclause 16.3.3.
…


According to the endorsed RRC parameter list [2] (copied below), the subcarrier spacing for Rel-16 PUR is part of the PUR configuration, which is dedicated RRC signaling.
	WI code
	Sub-feature group
	RAN1 specification
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	UE-specific or Cell-specific
	TDD/FDD
	Specification

	NB_IOTenh3-Core
	PUR
	36.213
	Delta_f^PUR
	New
	Subcarrier spacing
	Frequency domain resources corresponding to the PUR: Subcarrier spacing
	{3.75 kHz, 15 kHz}
	UE-specific
	FDD
	36.331


However, the related specification has not been updated accordingly. For PUR initial transmission and potential re-transmission, the subcarrier spacing comes from dedicated RRC signaling. Moreover, as the following RAN2 agreement shows, it is possible that the eNB may move the UE to RRC_CONNECTED after PUR tranmission, then the subcarrier spacing for the subsequent NPUSCH transmission until Msg3 also comes from dedicated RRC signaling.
	RAN2#107 agreements:
D-PUR procedural steps:
After reception of D-PUR transmission, the eNB can move the UE to RRC connection by RRCConnectionSetup message or RRCConnectionResume message.


Therefore, it is suggested to clarify that the subcarrier spacing in the related cases above is configured by higher layers.
Proposal 1: Adopt the TP in Annex A for TS 36.213.
UE behavior upon decoding DCI format N0
In Rel-13~Rel-15 NB-IoT, DCI format N0 is used for the scheduling of NPUSCH. So when a UE decodes DCI format N0, the UE shall transmit a corresponding NPUSCH, which is described in TS 36.213 and copied below:
	… (Copied from TS 36.213) …
16.5.1	UE procedure for transmitting format 1 narrowband physical uplink shared channel
…
If a UE is configured by higher layers to decode NPDCCHs with the CRC scrambled by the PUR C-RNTI, the UE shall decode the NPDCCH according to the combination defined in Table 16.5.1-6 and transmit a corresponding NPUSCH. The scrambling initialization of this NPUSCH corresponding to these NPDCCHs and the NPUSCH retransmission for the same transport block is by PUR C-RNTI.
…


In Rel-16 PUR, DCI format N0 is used for the scheduling of NPUSCH and operation on preconfigured UL resources. To be more specific, as shown in TS 36.213 Section 16.6.4 (copied below), when a UE decodes a NPDCCH with DCI format N0 with CRC scrambled by PUR C-RNTI and the value of "modulation and coding scheme" field ([image: ]) in the corresponding DCI is set to '14', this DCI conveys PUR ACK or fallback indication and the UE does not transmit a NPUSCH in this case. Therefore, the related UE behavior in current TS 36.213 is incorrect and should be updated accordingly.
Proposal 2: Adopt the TP in Annex B for TS 36.213.
	… (Copied from TS 36.213) …
16.6.4	Preconfigured uplink resource ACK/fallback procedure
If a UE has initiated a NPUSCH transmission using preconfigured uplink resource on a given serving cell, and upon detection of a NPDCCH with DCI format N0 with CRC scrambled by PUR C-RNTI intended for the UE within the PUR search space window as defined in Subclause 16.6, and the value of "modulation and coding scheme" field ([image: ]) in the corresponding DCI set to '14', the UE shall deliver the PUR ACK/fallback indication, as signaled on the NPDCCH, to the higher layers.


Start of PUR SS window
After the end of PUR transmission, the UE shall monitor NPDCCH in a PUR SS window. During Rel-16 discussion, the start of PUR SS window has been carefully discussed. The majority view was that there is no difference between a legacy NPUSCH transmission and a PUR transmission in terms of eNB processing time and UE retuning time, so the final conclusion was the start of PUR SS window shall follow legacy, which is reflected in the following agreement.
	Agreement 
For dedicated PUR in idle mode and for FDD NB-IoT UEs, the start of the PUR SS Window is 4 subframes after the end of the PUR transmission.


The agreement is captured in TS 36.213 as follows:
	… (Copied from TS 36.213) …
16.6	Narrowband physical downlink control channel related procedures
…
If the UE has initiated a NPUSCH transmission using preconfigured uplink resource ending in subframe n, the UE shall monitor the NPDCCH UE-specific search space in a search space window starting in n+5 subframe with duration given by higher layer parameter pur-SS-window-duration.
…


However, for legacy NPUSCH transmission, there are 3, instead of 4, subframes between the end of NPUSCH transmission and the start of NPDCCH monitoring, which is shown below (marked in red):
	… (Copied from TS 36.213) …
16.6	Narrowband physical downlink control channel related procedures
…
If a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig
-	and if the UE has a NPUSCH transmission ending in subframe n,
-	the UE is not required to receive transmissions in the Type B half-duplex guard periods as specified in [3]for FDD ; and
-	the UE is not expected to receive an NPDCCH with DCI format N0/N1 for the same HARQ process ID as the NPUSCH transmission in any subframe starting from subframe n+1 to subframe n+3;

else if the UE is not using higher layer parameter edt-Parameters or if the UE is using higher layer parameter edt-Parameters and  
-	if the NB-IoT UE has a NPUSCH transmission ending in subframe n , the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+3. 
otherwise,


-	If the NB-IoT UE has a NPUSCH transmission for Msg3 ending in subframe with transport block size , whereas if would have been selected the NPUSCH transmission would have ended in subframe n, the UE is not required to monitor NPDCCH in any subframe starting from subframe n’+1 to subframe n+3. 
…


As analyzed above, the intention of the agreement is to follow legacy, so it is suggested to change the start of PUR SS window from “n+5” to “n+4” to align with legacy.
Proposal 3: Adopt the TP in Annex C for TS 36.213.
RV for PUR initial transmission
Currently, the RV for PUR initial transmission has not been discussed and thus not specified. As shown in TS 36.213, the redundancy version for the first transmission of Msg3 is 0 mainly because RV0 has more systematic bits. Similarly, for PUR initial transmission, RV=0 can be used so that eNB can decode and schedule retransmission based on this assumption.
Proposal 4: Adopt the TP in Annex D for TS 36.213.
Conclusion
The contribution discusses the corrections on PUR. Some proposals based on the analysis in the contribution are summarized as following
Proposal 1: Adopt the TP in Annex A for TS 36.213.
Proposal 2: Adopt the TP in Annex B for TS 36.213.
Proposal 3: Adopt the TP in Annex C for TS 36.213.
Proposal 4: Adopt the TP in Annex D for TS 36.213.
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Annex A. TP on subcarrier spacing for TS 36.213
	---------------------------------------------- Start of Text Proposal ---------------------------------------
-------------------------------------------- Unchanged parts omitted --------------------------------------
16.5.1.1	Resource allocation
…

The subcarrier spacing  of NPUSCH transmission using preconfigured uplink resource and the potential subsequent NPUSCH transmissions until Msg3 is configured by higher layers, otherwise is determined by the uplink subcarrier spacing field in the Narrowband Random Access Response Grant according to Subclause 16.3.3.
[bookmark: _GoBack]-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------


Annex B. TP on UE behavior upon decoding DCI format N0 for TS 36.213
	---------------------------------------------- Start of Text Proposal ---------------------------------------
-------------------------------------------- Unchanged parts omitted --------------------------------------
16.5.1	UE procedure for transmitting format 1 narrowband physical uplink shared channel
…
If a UE is configured by higher layers to decode NPDCCHs with the CRC scrambled by the PUR C-RNTI, the UE shall decode the NPDCCH according to the combination defined in Table 16.5.1-6 and transmit a corresponding NPUSCH unless a PUR ACK/fallback indication is received on the NPDCCH as specified in Section 16.6.4. The scrambling initialization of this NPUSCH corresponding to these NPDCCHs and the NPUSCH retransmission for the same transport block is by PUR C-RNTI.
-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------


Annex C. TP on start of PUR SS window for TS 36.213
	---------------------------------------------- Start of Text Proposal ---------------------------------------
-------------------------------------------- Unchanged parts omitted --------------------------------------
16.6	Narrowband physical downlink control channel related procedures
…
If the UE has initiated a NPUSCH transmission using preconfigured uplink resource ending in subframe n, the UE shall monitor the NPDCCH UE-specific search space in a search space window starting in n+54 subframe with duration given by higher layer parameter pur-SS-window-duration.
-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------


Annex D. TP on RV for PUR initial transmission for TS 36.213
	---------------------------------------------- Start of Text Proposal ---------------------------------------
-------------------------------------------- Unchanged parts omitted --------------------------------------
16.5.1.2	Modulation order, redundancy version and transport block size determination
To determine the modulation order, redundancy version and transport block size for the NPUSCH, the UE shall first
-	read the "modulation and coding scheme" field ([image: ]) in the DCI or configured by higher layers for NPUSCH transmission using preconfigured uplink resource, and

-	read the "redundancy version" field () in the DCI, and

-	read the "resource assignment" field () in the DCI or configured by higher layers for NPUSCH transmission using preconfigured uplink resource, and 



-	compute the total number of allocated subcarriers (), number of resource units (), and repetition number () according to Subclause 16.5.1.1.
The redundancy version for the NPUSCH transmission using preconfigured uplink resource is 0.

If the UE is configured with higher layer parameter edt-Parameters, and for a NPUSCH retransmission of the same transport block including EDT as part of the contention based random access procedure with  in the DCI, 
-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------
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