Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk34659710]3GPP TSG-RAN WG1 Meeting #100bis-e	R1-2002501
[bookmark: _GoBack]e-Meeting, April 20th – 30th, 2020.

Agenda Item:	5
Source:	Ericsson
Title:	On the LS on open PUR issues for NB-IoT/eMTC
Document for:	Discussion and Decision

1	Introduction
In Release-16 the Work Items on “Additional MTC enhancements for LTE”  and “Additional enhancements for NB-IoT” [1-2], had as one of their objectives to specify the following improvement for machine-type communications for BL/CE UEs and NB-IoT FDD respectively:

	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 relation to it, during RAN2 #109-e some questions were raised in terms of the HL-PHY interactions and functionality for the (N)PUSCH repetition adjustment provided via DCI when the ACK/Fallback indication has been used. The questions for RAN1 were captured in a document entitled “LS on open PUR issues for NB-IoT/eMTC” [3]. In particular, the action to RAN1 states the following:

	LS on open PUR issues for NB-IoT/eMTC

	
ACTION: 	 
RAN2 respectfully request RAN1 to:
· [bookmark: _Hlk36738029]Confirm whether the L1 adjustment on the (N)PUSCH repetition number is not intended to update the higher layer (i.e. RRC) configuration but to be used instead of the configuration provided by higher layers.
· Clarify whether the L1 adjustment on the (N)PUSCH repetition number is intended to apply only to the next upcoming PUR UL transmission or for all future PUR UL transmissions, and whether PHY layer would store the adjustment. 
· Clarify how the L1 adjustment on the (N)PUSCH repetition number is updated/released and whether RRC layer can update or release the adjustment after the L1 adjustment has been previously received. 



In this discussion paper we provide our view on the RAN2 LS from an eMTC and NB-IoT perspective respectively.
[bookmark: _Ref178064866][bookmark: _Hlk528365764]2	Discussion
In case an “ACK/Fallback indication” were used as a response to an UL PUR Transmission, it has been agreed and captured in the Technical Specification that is possible to adjust the number of repetitions [4]. In relation to it, the “LS on open PUR issues for NB-IoT/eMTC” has included the following background:
	“For both eMTC and NB-IoT, in line with previous LS reply from RAN2 to RAN1 in R2-1908196, RAN2 assumes the above L1 signalling updates on the repetition adjustments are not intended to update the configuration stored in the higher layers (i.e. RRC) but to be used instead of the number of repetitions configured by higher layers for the next PUR UL transmission.”



Thereafter the LS includes the following paragraph asking for clarification:
	“However, it is not clear to RAN2 how long the adjustment is applicable, i.e. whether the adjustment is intended to be applicable only to the next upcoming PUR UL transmission or for all future PUR UL transmissions. If the intention is not to update RRC configuration, then RAN2 wonders whether the (N)PUSCH repetition adjustment is intended to be stored in the PHY layer.”



[bookmark: _Hlk36743694]In our view, when in response to a PUR transmission the UE receives a L1-signalling (i.e., ACK/Fallback indication) indicating an adjustment in the number of repetitions the instruction only applies to the next upcoming PUR transmission. The reason is that every PUR transmission will have its own response with its own repetition adjustment:
· When in response to the repetition-wise adjusted PUR transmission the UE receives yet again L1-signalling (i.e., ACK/Fallback indication), the repetition adjustment field in DCI has to be set to a certain value even if in some cases the value happens to be the same as in the previous occasion.
· When in response to the repetition-wise adjusted PUR transmission the UE receives L2/L3-signalling, the eNodeB can decide to:
· Include a PUR-reconfiguration message as to further adjust or continue using from now on the repetition number used by the PUR transmission it responded to.
· Just acknowledge the PUR transmission without including a PUR-reconfiguration message in case it were suitable to go back using the repetition number originally provided in the initial PUR configuration.
[bookmark: _Toc36754788]When in response to a PUR transmission the UE receives a L1-signalling (i.e., ACK/Fallback indication) adjusting the number of repetitions, the instruction only applies to the next upcoming PUR transmission. The reason is that every PUR transmission will have its own response with its own repetition adjustment.
[bookmark: _Toc36754789]For subsequent transmissions, when in response to the repetition-wise adjusted PUR transmission the UE receives:
· [bookmark: _Toc36754790]L1-signalling (i.e., ACK/Fallback indication), the repetition adjustment field in DCI has to be set to a certain value even if in some cases the value happens to be the same as in the previous occasion.
· [bookmark: _Toc36754791]L2/L3-signalling, the eNodeB can decide to:
· [bookmark: _Toc36754792]Include a PUR-reconfiguration message as to further adjust or continue using from now on the repetition number used by the PUR transmission it responded.
· [bookmark: _Toc36754793]Just acknowledge the PUR transmission without including a PUR-reconfiguration message in case it were suitable to go back using the repetition number originally provided in the initial PUR configuration

[bookmark: _Toc36754794]Based on Observation 1 and Observation 2 is possible to say that:
· [bookmark: _Toc36754795]“the L1 adjustment on the (N)PUSCH repetition number is not intended to update the higher layer (i.e. RRC) configuration”.
· [bookmark: _Toc36754796]“the L1 adjustment on the (N)PUSCH repetition number is intended to apply only to the next upcoming PUR UL transmission”

The LS continued including the following questions for RAN1:
	If PHY layer stores the adjustment until the next PUR UL transmission or for all future PUR UL transmissions, how is the parameter updated or released? 



In our view, the PHY layer can store the repetition adjustment in a similar way as the UE holds a TA until prior the next PUR transmission when the TA validity test occurs.
[bookmark: _Toc36754797] On “RAN2 wonders whether the (N)PUSCH repetition adjustment is intended to be stored in the PHY layer”. The PHY layer can store the repetition adjustment in a similar way as the UE holds a TA until prior the next PUR transmission when the TA validity test occurs.
About “how is the parameter updated or released?”, the parameter is released once the repetition-wise adjusted PUR transmission has occurred, since we have said that “the L1 adjustment on the (N)PUSCH repetition number is intended to apply only to the next upcoming PUR UL transmission”.
Regarding the parameter update, when in response to a repetition-wise adjusted PUR transmission the UE receives L1-signalling, the parameter is updated through the value set (even if it is the same) in the (N)PUSCH repetition adjustment, whereas when the UE receives L2/L3 signalling the parameter is updated through a PUR-reconfiguration message.

	Can RRC layer update or release the parameter while the adjustment is stored in the PHY layer?



In our view, as long as the PUR search space window has not expired RRC layer can be used to update or release the parameter.
	And what is the intended functionality in the case RRC updates the configuration of the number of (N)PUSCH repetitions before the upcoming PUR UL transmission after the L1 adjustment has been previously received?



The question above seems to say whether is possible for an RRC update to override a previously received L1 repetition adjustment. In our view the override is possible as long as the RRC update be received before the PUR search space window expires, which happens long before the upcoming PUR UL transmission.
3	Reply to the ACTION in the LS
Based on the analysis performed in section 2, below we provide responses to the ACTION in the received LS [3].

[bookmark: _Toc36743468]Include the following answers in the response to the “LS on open PUR issues for NB-IoT/eMTC”
· [bookmark: _Toc36743469]Confirm whether the L1 adjustment on the (N)PUSCH repetition number is not intended to update the higher layer (i.e. RRC) configuration but to be used instead of the configuration provided by higher layers.
· [bookmark: _Toc36743470]It is confirmed that “the L1 adjustment on the (N)PUSCH repetition number is not intended to update the higher layer (i.e. RRC) configuration but to be used instead of the configuration provided by higher layers”.
· [bookmark: _Toc36743471]Clarify whether the L1 adjustment on the (N)PUSCH repetition number is intended to apply only to the next upcoming PUR UL transmission or for all future PUR UL transmissions, and whether PHY layer would store the adjustment.
· [bookmark: _Toc36743472]It is confirmed that “the L1 adjustment on the (N)PUSCH repetition number is intended to apply only to the next upcoming PUR UL transmission and that PHY layer would store the adjustment”.
· [bookmark: _Toc36743473]Clarify how the L1 adjustment on the (N)PUSCH repetition number is updated/released and whether RRC layer can update or release the adjustment after the L1 adjustment has been previously received.
· [bookmark: _Toc36743474]The parameter is released once the repetition-wise adjusted PUR transmission has occurred, since we have said that “the L1 adjustment on the (N)PUSCH repetition number is intended to apply only to the next upcoming PUR UL transmission”.
· [bookmark: _Toc36743475]Regarding the parameter update, when in response to a repetition-wise adjusted PUR transmission the UE receives L1-signalling, the parameter is updated through the value set (even if it is the same) in the (N)PUSCH repetition adjustment, whereas when the UE receives L2/L3 signaling the parameter is updated through a PUR-reconfiguration message.
· [bookmark: _Toc36743476]Regarding whether is possible for an RRC update to override a previously received L1 repetition adjustment. In our view the override is possible as long as the RRC update be received before the PUR search space window expires, which happens long before the upcoming PUR UL transmission.


4	Conclusion
Based on the discussion in the previous sections we have the following observations:
Observation 1	When in response to a PUR transmission the UE receives a L1-signalling (i.e., ACK/Fallback indication) adjusting the number of repetitions, the instruction only applies to the next upcoming PUR transmission. The reason is that every PUR transmission will have its own response with its own repetition adjustment.
Observation 2	For subsequent transmissions, when in response to the repetition-wise adjusted PUR transmission the UE receives:
−	L1-signalling (i.e., ACK/Fallback indication), the repetition adjustment field in DCI has to be set to a certain value even if in some cases the value happens to be the same as in the previous occasion.
−	L2/L3-signalling, the eNodeB can decide to:
o	Include a PUR-reconfiguration message as to further adjust or continue using from now on the repetition number used by the PUR transmission it responded.
o	Just acknowledge the PUR transmission without including a PUR-reconfiguration message in case it were suitable to go back using the repetition number originally provided in the initial PUR configuration
Observation 3	Based on Observation 1 and Observation 2 is possible to say that:
	“the L1 adjustment on the (N)PUSCH repetition number is not intended to update the higher layer (i.e. RRC) configuration”.
	“the L1 adjustment on the (N)PUSCH repetition number is intended to apply only to the next upcoming PUR UL transmission”
Observation 4	On “RAN2 wonders whether the (N)PUSCH repetition adjustment is intended to be stored in the PHY layer”. The PHY layer can store the repetition adjustment in a similar way as the UE holds a TA until prior the next PUR transmission when the TA validity test occurs.
 Based on the discussion in the previous sections we propose the following:

Proposal 1	Include the following answers in the response to the “LS on open PUR issues for NB-IoT/eMTC”
−	Confirm whether the L1 adjustment on the (N)PUSCH repetition number is not intended to update the higher layer (i.e. RRC) configuration but to be used instead of the configuration provided by higher layers.
−	It is confirmed that “the L1 adjustment on the (N)PUSCH repetition number is not intended to update the higher layer (i.e. RRC) configuration but to be used instead of the configuration provided by higher layers”.
−	Clarify whether the L1 adjustment on the (N)PUSCH repetition number is intended to apply only to the next upcoming PUR UL transmission or for all future PUR UL transmissions, and whether PHY layer would store the adjustment.
−	It is confirmed that “the L1 adjustment on the (N)PUSCH repetition number is intended to apply only to the next upcoming PUR UL transmission and that PHY layer would store the adjustment”.
−	Clarify how the L1 adjustment on the (N)PUSCH repetition number is updated/released and whether RRC layer can update or release the adjustment after the L1 adjustment has been previously received.
−	The parameter is released once the repetition-wise adjusted PUR transmission has occurred, since we have said that “the L1 adjustment on the (N)PUSCH repetition number is intended to apply only to the next upcoming PUR UL transmission”.
−	Regarding the parameter update, when in response to a repetition-wise adjusted PUR transmission the UE receives L1-signalling, the parameter is updated through the value set (even if it is the same) in the (N)PUSCH repetition adjustment, whereas when the UE receives L2/L3 signaling the parameter is updated through a PUR-reconfiguration message.
−	Regarding whether is possible for an RRC update to override a previously received L1 repetition adjustment. In our view the override is possible as long as the RRC update be received before the PUR search space window expires, which happens long before the upcoming PUR UL transmission.
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