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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The WID of Rel-16 enhancements for NB-IoT and the WID of Rel-16 MTC enhancements for LTE were approved in RAN#80. In previous RAN2 meetings, based on the contributions, the following agreements have been achieved (partial list):
	
RAN2#105 agreements:
D-PUR configuration is released when the eNB doesn’t detect “m” consecutive UE transmissions.

RAN2#107 agreements:

· At least the following information can be included in PUR (re)configurations: 
· “m” consecutive missed allocations before release, FFS values; 
· Time Alignment Timer for idle mode; 
· Serving cell RSRP change threshold.




In this contribution, we clarify about the ‘m’ consecutive missed allocations, including how the ‘m’ is counted, increased, and reset.
Discussion
Let’s consider a case where UE is sending data and it is receiving an ACK from the network. This implies that UE and NW both have received the information correctly. But in a scenario where UE does not receive ACK back from the network (which could be L1 ack or L2/L3 ack), there could be two possible cases:
1) Network is not able to decode what UE sent. 
2) UE is not able to decode the ACK sent from network.

For the first case, there can be an issue if the UE does not increase ‘m’ because it has indeed used the PUR allocation (UE used it to transmit on the UL), but the eNB increased ‘m’ because it didn’t detect/decode it. In such case, ‘m’ in the eNB side may reach the maximum configured value before such happens in the UE – triggering the PUR release prematurely, although the UE assumes PUR is still valid. 

Therefore, to avoid such situation, we propose the following simple rules:

· UE shall always increase the value of ‘m’ when there is no ACK received from the network after using an occasion.
· Network increases its ‘m’ value when it does not receive anything from the UE or it was not able to decode the content which UE sent, i.e. in either of the cases where it would not be able to send an ACK.

If we use this Simple Rule, eNB ‘m’ is always equal or larger in value than UE ‘m’ and UE will increase its ‘m’ value in next occasion accordingly hence releasing the configuration.


Proposal 1: UE shall increase ‘m’ when (1) PUR occasion is not used while UE is in RRC_IDLE and (2) PUR occasion is used in RRC_IDLE but no ACK is received.

Proposal 2: Network shall increase ‘m’ when no ACK is sent by the network.


For the second case, where UE is not able to decode the ACK sent from network, it is important to note that UE may proceed further as deemed appropriate: e.g., request a RRC connection and retransmit data using the new connection or wait to use future PUR allocation for retransmission, or do nothing. Let’s discuss a scenario where the UE chose to request an RRC connection and a successful communication has happened in connected mode. The question is: what should happen to “m” if a PUR occasion would’ve occurred during this period. When the UE is in connected mode, eNB knows that UE is not in IDLE and cannot use the PUR anyway – so it should not count the (hypothetical) PUR occasion as a missed occasion. In fact, the network can use the resources corresponding to that occasion for something else. So, in this case the ‘m’ should not increase.

Proposal 3: ‘m’ is not increased (neither by UE nor eNB) while UE is in a dedicated RRC connection.

Finally, RAN2 should discuss when ‘m’ should reset (to 0). It should be obvious that if ACK is received for the PUR uplink during RRC_IDLE, ‘m’ should reset to 0. Further, in our view, if there is successful communication while the UE has a valid PUR configuration and is in RRC_CONNECTED mode (the scenario described above), the value of ‘m’ should reset to zero. This makes it clear that ‘m’ will only be increased when there is no successful communication between UE and eNB. 

Now let’s discuss the point what is deemed as successful communication in connected to reset the value of ‘m’. Important point here is UE sends something and waits for confirmation or received something and send confirmation meaning the communication loop is working. However, the exchange happens in parallel to D-PUR occasion so only doing RRC message without UE sending data is not such a real use case unless UE did not want to use said D-PUR occasion just to avoid ‘m’ increase. In general, the point is, we should keep the mechanism simple and if communication loop is working, reset the value of ‘m’.


Proposal 4: Value of ‘m’ is reset to zero after successful communication between UE and eNB (both in IDLE or CONNECTED).


Conclusion
Following are the proposals based on above discussion:
[bookmark: _Ref6663992]Proposal 1: UE shall increase ‘m’ when it has used the occasion and no ACK was received.

Proposal 2: Network shall increase the ‘m’ value when no ACK is sent by the network.

Proposal 3: Value of ‘m’ will reset to zero after successful communication between UE and eNB


Proposal4: To clarify in Ran 2 that ‘m’ is not increased neither by UE or eNB when UE is in a dedicated connection with said eNodeB.
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