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Introduction
The WID of Rel-16 enhancements for NB-IoT and the WID of Rel-16 MTC enhancements for LTE were approved in RAN#80. The WIDs have been revised and the latest ones are approved in RAN#86 [1][2]. The following objective is included in both of these WIDs:
	[bookmark: _Hlk515906322]Improved UL transmission efficiency and/or UE power consumption:
· Specify support for transmission in preconfigured resources in idle and/or connected mode based on SC-FDMA waveform for UEs with a valid timing advance[RAN1, RAN2, RAN4]
· Both shared resources and dedicated resources can be discussed
· Note: This is limited to orthogonal (multi) access schemes


[bookmark: OLE_LINK1]After RAN2#108 meeting, the 36.321 running CR has been endorsed [4]. In this contribution, we will further discuss the remaining FFSs for PUR in the 36.321 running CR.
Discussion
Issue 1: PUR transmission and pur-ResponseWindowTimer 
In the following description in 36.321 endorsed running CR [4], the case of TA invalid due to serving cell’s RSRP change has not been taken into account:
	If the MAC entity has a PUR C-RNTI and pur-timeAligmentTimer is configured, the MAC entity shall for each TTI that has a running pur-timeAlignmentTimer and a preconfigured uplink grant:
· deliver the preconfigured uplink grant, and the associated HARQ information to the HARQ entity for this TTI. 


Per our understanding, if the TA is invalid due to serving cell’s RSRP change, the MAC entity should not trigger the PUR transmission. Therefore, we have the following proposal:
Proposal 1: For the PUR transmission, the TA condition should be uplink time aligned for PUR, instead of the pur-timeAlignmentTimer is running.
Furthermore, the PUR transmission can only be triggered for UE in RRC_IDLE or RRC_INACTIVE state, but such restriction is not captured in the running CR. Based on the running CR, even for UE in RRC_CONNECTED state, the PUR transmission can be triggered once the PUR C-RNTI is configured, pur-timeAlignmentTimer is running and there is a preconfigured uplink grant in the TTI. This is not correct.  
Proposal 2: It’s suggested to capture the restriction in the running CR that the PUR transmission can only be triggered by UE in RRC_IDLE or RRC_INACTIVE state.
In the following description in 36.321 endorsed running CR [4], it is not clear at which subframe the pur-ResponseWindowTimer would be restarted, e.g. the end of the PDCCH subframe, the first subframe of PUSCH for retransmission, or the last subframe of PUSCH transmission corresponding to the retransmission indicated by the UL grant. 
	-	if an uplink grant has been received on PDCCH for PUR C-RNTI for retransmission:
- 	restart pur-ResponseWindowTimer.


Considering that the pur-ResponseWindowTimer is used for PUR response, we think the restart condition for this time can be similar as that for mac-ContentionResolutionTimer, e.g., it can be restarted at the last subframe of a PUSCH transmission corresponding to the retransmission indicated by the UL grant.
Proposal 3: The pur-ResponseWindowTimer can be restarted at the last subframe of a PUSCH transmission corresponding to the retransmission indicated by the UL grant. 
Based on the proposal 1, proposal 2, proposal 3, we provide the following Text Proposal (marked with highlight yellow) for 36.321 running CR:
	<36.321 example text proposal>
5.4.x.1	Transmission using PUR
Preconfigured Uplink Resource may be configured by upper layers for [a UE in enhanced coverage or a BL UE or] a NB-IoT UE. When PUR has been configured by upper layers, the following information is provided in PUR-config, as specified in TS 36.331 [8]:
· PUR C-RNTI;
· [bookmark: _GoBack]Duration of PUR response window pur-ResponseWindowSize;
· Number pur-ImplicitReleaseAfter of empty transmissions or skipped preconfigured uplink grants before implicit release. 
· Time alignment timer for PUR, pur-timeAlignmentTimer, if configured. 
Editor's note: FFS how exactly MAC layer is made aware of preconfigured grants for PUR. In the following it is assumed there are preconfigured uplink grants available in MAC layer.
When PUR configuration is released by RRC, the corresponding preconfigured uplink grant shall be discarded.
If the MAC entity has a PUR C-RNTI, the Serving Cell is uplink time aligned for PUR and there is UL SDU to be transmitted, the MAC entity of UE in idle mode shall for each TTI that has a running pur-timeAlignmentTimer and a preconfigured uplink grant:
· deliver the preconfigured uplink grant, and the associated HARQ information to the HARQ entity for this TTI. 
After transmission using preconfigured uplink grant, the MAC entity shall monitor PDCCH identified by PUR C-RNTI in the PUR response window using timer pur-ResponseWindowTimer, which starts at the subframe that contains the end of the corresponding PUSCH transmission, plus 4 subframes and has the length pur-ResponseWindowSize. While pur-ResponseWindowTimer is running, the MAC entity shall:
-	if an uplink grant has been received on PDCCH for PUR C-RNTI for retransmission:
- 	restart pur-ResponseWindowTimer at the last subframe of a PUSCH transmission corresponding to the retransmission indicated by the UL grant.
-	if PDCCH indicates L1 ACK for PUR or if upper layers indicate successful PUR transmission:
-	stop pur-ResponseWindowTimer; 
-	consider transmission using PUR successful;
-	indicate to upper layers PUR transmission was successful.
-	if the pur-ResponseWindowTimer expires:
-	consider the preconfigured uplink grant as skipped;
-	indicate to upper layers the PUR transmission has failed.
Additionally, a preconfigured uplink grant is considered skipped if nothing is transmitted in a preconfigured uplink grant. 
The MAC entity shall clear the preconfigured uplink grant immediately after pur-ImplicitReleaseAfter number of consecutive skipped preconfigured uplink grants in RRC_IDLE 
Editor's note: The above paragraphs related to skipping needs further updates, e.g. indication to upper layers, and decision whether the skipping mechanism is handled in MAC or RRC layer. 



Issue 2: PUR configuration awareness 
Considering that the PUR configuration is provided by RRC message, and PUR transmission is triggered in MAC layer, some interaction between RRC layer and MAC layer is necessary. Similar with that NPRACH parameters are provided by RRC message(e.g. by SIB or dedicated signalling) and used in MAC layer, no interaction description is captured in MAC or RRC specification, we suggest that the interaction between RRC layer and MAC layer for PUR configuration is also not captured in specification and it can be up to UE implementation. 
Proposal 4: The interaction between RRC layer and MAC layer for PUR configuration is up to UE implementation. E.g. the PUR configuration can be stored as MAC parameters.
Based on the proposal, we suggest to delete the Editor's note on “FFS how exactly MAC layer is made aware of preconfigured grants for PUR” in MAC specification, as following:
	<36.321 example text proposal>
5.4.x.1	Transmission using PUR
Preconfigured Uplink Resource may be configured by upper layers for [a UE in enhanced coverage or a BL UE or] a NB-IoT UE. When PUR has been configured by upper layers, the following information is provided in PUR-config, as specified in TS 36.331 [8]:
· PUR C-RNTI;
· Duration of PUR response window pur-ResponseWindowSize;
· Number pur-ImplicitReleaseAfter of empty transmissions or skipped preconfigured uplink grants before implicit release. 
· Time alignment timer for PUR, pur-timeAlignmentTimer, if configured. 
Editor's note: FFS how exactly MAC layer is made aware of preconfigured grants for PUR. In the following it is assumed there are preconfigured uplink grants available in MAC layer.
When PUR configuration is released by RRC, the corresponding preconfigured uplink grant shall be discarded.If the MAC entity has a PUR C-RNTI and pur-timeAligmentTimer is configured, the MAC entity shall for each TTI that has a running pur-timeAlignmentTimer and a preconfigured uplink grant:
· deliver the preconfigured uplink grant, and the associated HARQ information to the HARQ entity for this TTI. 
After transmission using preconfigured uplink grant, the MAC entity shall monitor PDCCH identified by PUR C-RNTI in the PUR response window using timer pur-ResponseWindowTimer, which starts at the subframe that contains the end of the corresponding PUSCH transmission, plus 4 subframes and has the length pur-ResponseWindowSize. While pur-ResponseWindowTimer is running, the MAC entity shall:
-	if an uplink grant has been received on PDCCH for PUR C-RNTI for retransmission:
- 	restart pur-ResponseWindowTimer .
-	if PDCCH indicates L1 ACK for PUR or if upper layers indicate successful PUR transmission:
-	stop pur-ResponseWindowTimer; 
-	consider transmission using PUR successful;
-	indicate to upper layers PUR transmission was successful.
-	if the pur-ResponseWindowTimer expires:
-	consider the preconfigured uplink grant as skipped;
-	indicate to upper layers the PUR transmission has failed.
Additionally, a preconfigured uplink grant is considered skipped if nothing is transmitted in a preconfigured uplink grant. 
The MAC entity shall clear the preconfigured uplink grant immediately after pur-ImplicitReleaseAfter number of consecutive skipped preconfigured uplink grants in RRC_IDLE 
Editor's note: The above paragraphs related to skipping needs further updates, e.g. indication to upper layers,. and decision whether the skipping mechanism is handled in MAC or RRC layer. 


Issue 3: PUR and the TA timer impact by MAC Reset
Taken into account that PUR transmission is performed by Idle mode UE, and MAC reset is performed by UE in RRC_CONNECTED mode (usually triggered by upper layers, which does not impact the condition for PUR transmission), we think the MAC reset does not impact the PUR transmission and PUR TA timer.
Therefore, we have the following proposal:
Proposal 5: It’s suggested to delete the “Editor's note: FFS what is the impact of PUR and the TA timer in this section” in the section “5.9 MAC Reset” in 36.321 running CR.

Conclusions
In this contribution, we make the following observations and proposals:
Proposal 1: For the PUR transmission, the TA condition should be uplink time aligned for PUR, instead of the pur-timeAlignmentTimer is running.
Proposal 2: It’s suggested to capture the restriction in the running CR that the PUR transmission can only be triggered by UE in RRC_IDLE or RRC_INACTIVE state.
Proposal 3: The pur-ResponseWindowTimer can be restarted at the last subframe of a PUSCH transmission corresponding to the retransmission indicated by the UL grant.
Proposal 4: The interaction between RRC layer and MAC layer for PUR configuration is up to UE implementation. E.g. the PUR configuration can be stored as MAC parameters.
Proposal 5: It’s suggested to delete the “Editor's note: FFS what is the impact of PUR and the TA timer in this section” in the section “5.9 MAC Reset” in 36.321 running CR.
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