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1	Introduction
The Rel-16 Work Item Descriptions for LTE-M [1] and NB-IoT [2] contain a common objective on improving the uplink transmission efficiency and/or UE power consumption by means of transmission in preconfigured resources:
Improved UL transmission efficiency and/or UE power consumption:
· [bookmark: _Hlk516687799][bookmark: _Hlk516765211]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

In RAN1 the following agreements have been reached for LTE-M and NB-IoT which are relevant for this contribution (‘LTE-M’ and ‘NB-IoT’ in brackets when not applicable to both):
	
Agreement
In idle mode, the UE will at least consider one or more of the following attributes when validating TA (combination of multiple attributes is allowed):
· Serving cell changes (serving cell refers the cell that the UE is camping on)
· Time Alignment Timer for idle mode 
· Serving cell RSRP changes (serving cell refers the cell that the UE is camping on)
· FFS Other attributes: 
· Neighbour cell RSRP change
· TDOA of >=2 eNBs 
· TA History
· Subscription based UE differentiation
· Others not precluded (for example, attributes that need to be considered for high mobility UEs)
Note that UE power consumption should be taken into account for the FFS attributes

[bookmark: _Hlk4356569]Agreement 
For UL transmission in preconfigured resource, fallback mechanism to RACH/EDT procedures is supported.

Agreement
For transmission in preconfigured UL resources, an RRC idle UE may use the latest TA that passed the validation criteria

Agreement 
In idle mode, at least the following TA validation attributes are supported:
· Serving cell changes (serving cell refers the cell that the UE is camping on)
· Time Alignment Timer for idle mode 
· Serving cell (N)RSRP changes (serving cell refers the cell that the UE is camping on)
· Based on (N)RSRP measurement definition in existing Rel-15 TS36.214

Agreement
The UE can be configured to use at least these TA validation attributes:
· Time Alignment Timer for idle mode 
· Serving cell RSRP changes 
· Note: the configuration shall support disabling of the TA validation attributes

Agreement
Include in LS to RAN2, RAN4:
RAN1 assumes that a UE transitioning from EDT/connected to idle mode can use the valid TA that was used while in EDT/connected mode. 

Agreement 
In idle mode, the TA validation configuration can include “PUR Time Alignment Timer”
· Where the UE considers the TA as invalid if the (current time – time at last TA update) > the PUR Time Alignment Timer
· Details on how to specify the “PUR Time Alignment Timer” is up to RAN2  

Agreement
In idle mode, when the UE validates TA, the UE considers the TA for the previous serving cell as invalid if the serving cell changes
· Above applies for the case where the UE is configured to use the serving cell change attribute

Agreement 
When the TA is validated and found to be invalid and the UE has data to send, the UE can obtain a valid TA and may send data via legacy RACH or EDT procedures 
· FFS whether only TA is acquired and then data sent on PUR is supported
· FFS other approaches to obtain a valid TA

Agreement
When the UE is configured to use several TA validation criteria, the TA is valid only when all the configured TA validation criteria are satisfied.

Agreement
In idle mode, a UE can be configured such that TA is always valid within a given cell.
· FFS: up to RAN2 how to implement e.g. PUR Time Alignment Timer = infinity

Agreement 
The value(s) of (N)RSRP threshold(s) is UE specific

Working Assumption#1
In idle mode, updating PUR configurations and/or PUR parameters via L1 signalling after a PUR transmission is supported
· FFS: Which PUR configurations and PUR parameters will be signaled via L1
· FFS: Definition of PUR configurations and PUR parameters
The working assumption will be automatically confirmed if for some cases L2/L3 signaling is not needed. If RAN2 decides that L2/L3 signaling is needed for all cases, the working assumption will be reverted.




In RAN2 the following agreements have been reached which are relevant for TA validation:
	Transmission in dedicated preconfigured uplink resources in IDLE mode is supported for UEs with a valid timing advance.
Initially we will focus on dedicated preconfigured uplink resources in idle mode
· Shared resources can also be discussed
Release of the dedicated preconfigured resources are supported, details for NW triggered and UE triggered are FFS.
Multi-shot D-PUR is supported with the possibility to configure as a single shot. 
[bookmark: _Hlk4401350]The UE must release the D-PUR when it does a RA procedure on a new cell. 
For UP the UE may transmit D-PUR release request/(re)configuration request when transmitting using D-PUR. FFS For CP




In this contribution we continue to discuss some issues on PUR release and failed TA validation which are not covered in the PUR email discussion 104#43.
[bookmark: _Ref178064866]2	Discussion
In the following, dedicated PUR in Idle mode is discussed unless mentioned otherwise.
2.1	Configuration of Timing Advance validation criteria
RAN1 has agreed that a PUR UE “may use the latest TA that passed the validation criteria”, where the validation criteria are 1) Serving cell changes (i.e. cell re-selection), 2) Idle Time Alignment Timer, and 3) Serving cell RSRP changes. Since according to the WI-objective “UEs with a valid timing advance” can use PUR, a UE is allowed to use PUR for transmission if it can fulfill the above criteria. More specifically, the RAN1 agreement states that “one or more of the following attributes” and we propose to make this configurable by the network. Since the PUR configuration is only valid in a certain cell (see agreement above on releasing D-PUR when RA is done in new cell), this could be configured as part of the PUR configuration not to increase the SI overhead. That is, the PUR configuration is anyway provided to the UE via dedicated signaling and it straight forward to add TA parameters without unnecessarily increasing the SI-overhead for UEs not using PUR. Furthermore, this would in principle allow for NW implementation to provide UE-specific configuration of TA validation mechanisms if found beneficial.
As agreed by RAN1, it should also be configurable to have the TA valid in the entire cell:
In idle mode, a UE can be configured such that TA is always valid within a given cell.
· FFS: up to RAN2 how to implement e.g. PUR Time Alignment Timer = infinity

Further, RAN1 has agreed:
When the UE is configured to use several TA validation criteria, the TA is valid only when all the configured TA validation criteria are satisfied.

The second agreement implies that if no TA validation criteria are configured in the cell, the TA would be always valid in the cell. Hence, making the first agreement possible. This could either be achieved by omitting the configuration of the TA Timer altogether if it is an optional parameter or configuring the TA Timer value equal to ‘infinity’ (with a clarification in Field Description). However, the first TA validation criterion, serving cell change, is not configurable which is sensible since the UE cannot reuse the TA in case of cell re-selection.
In our understanding the purpose of the PUR time alignment timer agreed by RAN1 in Idle is to have a ‘fail-safe’. That is, unlike in Connected mode where the eNB have some knowledge of the connection length and UE speed, the configuration of a PUR time alignment timer in Idle is highly arbitrary. The only purpose would then be to configure an upper limit of how long the PUR configuration could be used by the UE before it needs to connect to eNB by legacy procedure and see that everything is still valid (i.e. ‘fail-safe’ in case something should go wrong). However, in RAN2 the thinking has been that PUR is configured for a number of allocations n (see e.g. Q8, Q13, Q14, Q15 in email discussion 104#43 report in R2-1905204). In fact, although not clear from the final formulation the following RAN2 agreement concerns the upper limit of this parameter n:
D-PUR configuration can be set up without a pre-defined end (infinite).
The purpose of limiting the number of PUR allocations configured would again be a ‘fail-safe’ and it seems that RAN1 and RAN2 are specifying different parameters for the same functionality. 
Based on this discussion we propose the following:
[bookmark: _Toc7752498]TA is valid in the entire cell if none of the optional TA validation mechanisms are configured by eNB.
[bookmark: _Toc7752499]The PUR Time Alignment Time (RAN1) and number of PUR allocations n (RAN2) are addressing the same functionality, RAN2 should discuss how to avoid redundant configuration.
[bookmark: _Toc7752500]The TA validation criterion ‘Serving cell RSRP changes‘ is optionally configured via dedicated RRC signalling.
[bookmark: _Toc7752501]The TA validation criterion ‘Time Alignment Timer for idle mode’ is optionally configured via dedicated RRC signalling (alternatively the value ‘infinity’ is included), or replaced by the number of PUR allocations n.

2.2	PUR release upon TA invalidation
So far it has been agreed that D-PUR is released when the UE moves to a new cell:
The UE must release the D-PUR when it does a RA procedure on a new cell.
But according to the WI-objective and RAN1 agreements the UE is only allowed to use PUR with a valid TA. Therefore, the behavior when the TA is invalidated in the same cell is an open issue. RAN1 has made the following agreement regarding this:
Agreement 
When the TA is validated and found to be invalid and the UE has data to send, the UE can obtain a valid TA and may send data via legacy RACH or EDT procedures 
· FFS whether only TA is acquired and then data sent on PUR is supported
· FFS other approaches to obtain a valid TA

We see two possible solutions here:
A. The PUR configuration is kept and there is signaling to update the TA (i.e. the first FFS above)
B. The PUR configuration is released and the UE falls back to legacy RRC connection establishment or EDT.
First, the signaling required in A is essentially Msg1 and Msg2 of the RA-procedure (possibly aborted after Msg2). Second, the TA is inherently connected to the PUR configuration and if it is no longer valid it should be re-evaluated if the UE should be configured with PUR. I.e. PUR is intended for stationary UEs, and a changing TA is an indication of a moving UE.
[bookmark: _Toc7752502]Upon invalidation of TA, the PUR configuration is released and the UE falls back to legacy connection procedure or EDT. 
That TA is not valid anymore and that the PUR configuration is released would be known to the UE. However, it is an open issue how the eNB should become aware of that the TA evaluation failed, that the UE moved to another cell, or that PUR should be released. The ‘implicit release after m omitted PUR transmissions’ could implicitly achieve the release on the eNB side, but if not configured or if m is set to a high value it would cause resource waste and delay. We therefore propose that the UE can additionally include an indication of this in the subsequent connection setup. The indication would not just be a bit but include more information, e.g. a cause value on whether the TA was invalidated due to CE-level change, serving cell change, or something else.
[bookmark: _Toc7752503]PUR release due to invalidation of TA or cell change can be indicated by the UE in the subsequent uplink transmission via dedicated RRC signaling.
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	TA is valid in the entire cell if none of the optional TA validation mechanisms are configured by eNB.
Proposal 2	The PUR Time Alignment Time (RAN1) and number of PUR allocations n (RAN2) are addressing the same functionality, RAN2 should discuss how to avoid redundant configuration.
Proposal 3	The TA validation criterion ‘Serving cell RSRP changes‘ is optionally configured via dedicated RRC signalling.
Proposal 4	The TA validation criterion ‘Time Alignment Timer for idle mode’ is optionally configured via dedicated RRC signalling (alternatively the value ‘infinity’ is included), or replaced by the number of PUR allocations n.
Proposal 5	Upon invalidation of TA, the PUR configuration is released and the UE falls back to legacy connection procedure or EDT.
Proposal 6	PUR release due to invalidation of TA or cell change can be indicated by the UE in the subsequent uplink transmission via dedicated RRC signaling.
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