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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In NB-IoT Rel-16, the agreements related to PUR are summarized in [1]. This paper discusses some remaining issues of PUR.
Subcarrier spacing
The subcarrier spacing for Rel-16 PUR is part of the PUR configuration and is captured in TS 36.331 (see red parts below) and TS 36.213 as follows:
	… (Copied from TS 36.331) …
PUR-Config-NB information element
-- ASN1START

PUR-Config-NB-r16	::=				SEQUENCE {
	…
	pur-PhysicalConfig-r16					SEQUENCE {
		dl-CarrierConfig-r16					DL-CarrierConfigCommon-NB-r14,
		ul-CarrierFreq-r16						CarrierFreq-NB-r13,
		npusch-NumRUsIndex-r16					INTEGER (0..7),
		npusch-NumRepetitionsIndex-r16			INTEGER (0..7),
		npusch-SubCarrierSetIndex-r16			CHOICE {
			khz15-r16								INTEGER (0..18),
			khz3dot75-r16							INTEGER (0..47)
		},
…



	… (Copied from TS 36.213) …
16.5.1.1	Resource allocation
…

The subcarrier spacing  of NPUSCH transmission is determined by 
-	the higher layer parameter Delta_f^PUR, in the case of NPUSCH transmission using preconfigured uplink resources and subsequent retransmission of transport blocks transmitted using preconfigured uplink resource, scheduled by an NPDCCH with DCI format N0,
-	the uplink subcarrier spacing field in the Narrowband Random Access Response Grant according to Subclause 16.3.3 otherwise.
…



Several issues of the current TS 36.213 are identified:
· Issue#1: After PUR transmission, the eNB may send RRC messages to the UE, and the UE needs to send NPUSCH F2 upon receiving such RRC messages. However, the subcarrier spacing of such NPUSCH F2 is undefined
· Note that in legacy NB-IoT, the subcarrier spacing of NPUSCH F1 and F2 are the same and are given by RAR
· So similarly, it is proposed that for PUR, the subcarrier spacing of such NPUSCH F2 is the same as NPUSCH F1
· Issue#2: As shown above, TS 36.331 uses “npusch-SubCarrierSetIndex” instead of “Delta_f^PUR”, so the parameter name should be updated for alignment
· Issue#3: There might be multiple retransmissions for the PUR transmission or RRC message, so suggest to add “(s)” to “subsequent retransmission” and “NPUSCH format 2 transmission”
To solve the issues above, the following proposal is made.
Proposal 1: Agree on the TP in Section 2 and capture its contents in TS 36.213.
	------------------------------------- Start of Text Proposal for TS 36.213-------------------------------
------------------------------------------- Unchanged parts omitted --------------------------------------

16.5.1.1	Resource allocation
…

The subcarrier spacing  of NPUSCH transmission is determined by 
-	the higher layer parameter Delta_f^PURnpusch-SubCarrierSetIndex, in the case of NPUSCH transmission using preconfigured uplink resources and subsequent retransmission(s) of transport blocks transmitted using preconfigured uplink resource, scheduled by an NPDCCH with DCI format N0, and the corresponding NPUSCH format 2 transmission(s)
-	the uplink subcarrier spacing field in the Narrowband Random Access Response Grant according to Subclause 16.3.3 otherwise.
-------------------------------------------- Unchanged parts omitted -------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------


Timing advance adjustment
For PUR, TA can be updated in two ways: TA command from MAC CE (legacy way), or TA adjustment from dedicated PUR ACK DCI (newly introduced in Rel-16 PUR). This has already been captured in TS 36.321/TS 36.212/TS 36.213 as follows (related parts are highlighted in red):
	[bookmark: _Toc37256388][bookmark: _Toc37256234]… (Copied from TS 36.321) …
5.4.7.2	Maintenance of PUR Uplink Time Alignment
MAC entity may have a configurable timer pur-TimeAlignmentTimer when upper layers have configured Preconfigured Uplink Resource.
The MAC entity shall:
-	when pur-TimeAlignmentTimer configuration is received from upper layers:
-	start pur-TimeAlignmentTimer.
-	if upper layers indicate PUR TA is validated:
-	start or restart the pur-TimeAlignmentTimer.
-	when a Timing Advance Command MAC control element is received or PDCCH indicates timing advance adjustment as specified in TS 36.212 [5]:
-	apply the Timing Advance Command or the timing advance adjustment;
-	start or restart the pur-TimeAlignmentTimer.
-	when a pur-TimeAlignmentTimer expires:
-	indicate to upper layers the expiry of PUR TA timer.



	… (Copied from TS 36.212) …
[bookmark: _Toc35531692][bookmark: _Toc29388817][bookmark: _Toc29387788][bookmark: _Toc20409247][bookmark: _Toc10818837]6.4.3.1	DCI Format N0
…
If format N0 CRC is scrambled by PUR C-RNTI and Modulation and coding scheme is set to '1110', 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 16.6.4 of [3]
-	NPUSCH repetition adjustment – 3 bits as defined in clause 16.5.1.1 of [3] 
-	Timing advance adjustment – 6 bits as defined in clause 16.1.2 of [3]. The field is only present if ACK or Fallback indicator is set to 0.
-	All the remaining bits in format N0 are set to one



	… (Copied from TS 36.213) …
16.1.2	Timing synchronization
…
In other cases, a 6-bit timing advance command [8], TA, indicates adjustment of the current NTA value, NTA,old, to the new NTA value, NTA,new, by index values of TA = 0, 1, 2,..., 63, where NTA,new = NTA,old + (TA 31)16. Here, adjustment of NTA value by a positive or a negative amount indicates advancing or delaying the uplink transmission timing by a given amount respectively.



However, the description in TS 36.213, i.e., “a 6-bit timing advance command [8]”, is not accurate enough since timing advance command refers to MAC CE, so it does not consider timing advance adjustment from dedicated PUR ACK DCI. Therefore, the following proposal is made.
Proposal 2: Agree on the TP in Section 3 and capture its contents in TS 36.213.
	------------------------------------- Start of Text Proposal for TS 36.213-------------------------------
------------------------------------------- Unchanged parts omitted --------------------------------------
16.1.2	Timing synchronization
…
In other cases, a 6-bit timing advance command [8] or timing advance adjustment in DCI format N0 if present, TA, indicates adjustment of the current NTA value, NTA,old, to the new NTA value, NTA,new, by index values of TA = 0, 1, 2,..., 63, where NTA,new = NTA,old + (TA 31)16. Here, adjustment of NTA value by a positive or a negative amount indicates advancing or delaying the uplink transmission timing by a given amount respectively.
-------------------------------------------- Unchanged parts omitted -------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------


TP for PUR collision handling
Regarding PUR collision handling, the following WA was made in RAN1#100bis-e, and an LS was sent to RAN2 for confirmation.
	Working Assumption
· When PUR transmission overlaps with WUS, PUR transmission is prioritized
· For eMTC, this applies only to HD-FDD UEs
· When PUR SS monitoring overlaps with Paging CSS, PUR SS monitoring is prioritized
· When PUR SS monitoring overlaps with WUS, PUR SS monitoring is prioritized
If it is concluded by RAN2 that the working assumption is feasible, the working assumption will be automatically confirmed.

R1-2002944	LS on PUR working assumption for NB-IoT and eMTC	RAN1, Huawei
Agreement
The LS to RAN2 on PUR working assumption for NB-IoT and eMTC is approved.



Technically, we do not see any feasibility issue to confirm the WA. So to accelerate the discussion, the following TP regarding the WA is proposed.
Proposal 3: Agree on the TP in Section 4 and capture its contents in TS 36.213.
	------------------------------------- Start of Text Proposal for TS 36.213-------------------------------
------------------------------------------- Unchanged parts omitted --------------------------------------
16.6	Narrowband physical downlink control channel related procedures
…
Until UE receives higher layer configuration of NPDCCH UE-specific search space, the UE monitors NPDCCH according to the same configuration of NPDCCH search space as that for NPDCCH scheduling Msg4.
A UE is not required to monitor Type1-NPDCCH common search space or NWUS if the set of subframes comprising the NPDCCH candidates or NWUS include any subframes in which the UE has initiated an NPUSCH transmission using preconfigured uplink resource on a given serving cell.
…
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+4 subframe with duration given by higher layer parameter pur-SS-window-duration. Upon detection of a NPDCCH with DCI format N0 with CRC scrambled by PUR C-RNTI intended for the UE within the search space window and the value of "modulation and coding scheme" field ([image: ]) in the corresponding DCI is set to '14', the UE is not required to monitor the NPDCCH UE-specific search space for the remaining search space window duration. The UE is not required to monitor Type1-NPDCCH common search space or NWUS if it overlaps with the NPDCCH UE-specific search space within the search space window.
-------------------------------------------- Unchanged parts omitted -------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



Conclusion
The contribution discusses some remaining issues of PUR. The proposals based on the analysis in the contribution are as following:
Proposal 1: Agree on the TP in Section 2 and capture its contents in TS 36.213.
Proposal 2: Agree on the TP in Section 3 and capture its contents in TS 36.213.
Proposal 3: Agree on the TP in Section 4 and capture its contents in TS 36.213.
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