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[bookmark: _Hlk16095851][bookmark: _Hlk16095889]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

To progress the work, in RAN2#106 we agreed to cover RAN2 aspects and impacts related to D-PUR TA validation criteria in an email discussion: 
[106#60][R16 NB-IoT/eMTC] D-PUR TA validation criteria (Ericsson)
Scope: RAN2 impacts for TA validation criteria
-	Relation between criteria.
-	What/How to configure.
-	Procedure upon TA validation failure.
	Intended outcome: Report to next meeting
	Deadline:  Thursday 2019-08-08

For reference and background, RAN1 agreements related to TA are listed in Appendix A. The list is based on RAN1 agreement summaries [3] and [4]. Additionally, RAN2 received an LS [5] from RAN1 in RAN2#105, where the following agreements related to TA were mentioned:
	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

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

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. 


 
The following discussion and questions always refer to D-PUR and Idle mode operation unless stated otherwise. The discussion and questions are based on references [6]-[12] submitted to RAN2#106.
[bookmark: _Ref178064866]2	Discussion and questions
2.1	TA validation criteria
General aspects
Based on the RAN1 agreements at least the following TA validation attributes are supported: 
1) Serving cell changes (serving cell refers the cell that the UE is camping on)
2) Time Alignment Timer for idle mode 
3) Serving cell RSRP changes (serving cell refers the cell that the UE is camping on)

Further, according to the RAN1 agreements provided in the LS referred to above, attributes 2) and 3) can be configurable and it should be possible to disable 2) and/or 3) in configuration. A TA is valid only if all of the configured attributes or criteria are satisfied. 
RAN1 has not made any agreements regarding configurability of attribute 1).
Companies are welcome to provide input to the following questions: 
Question 1: Should the TA validation criterion “Serving cell changes” always be applicable for D-PUR without configuration? 
	Company
	Yes / No
	Comments 

	Ericsson
	Yes
	TA will never be valid in new cell. 

	Huawei, HiSilicon
	Yes
	This attribute is “mandatory” for D-PUR and thus no configuration (including disabling/enabling) is needed.

	LG
	Yes
	When serving cell changes, the UE shall expire TAT and release the D-PUR resource.

	Intel
	Yes
	TA needs to be updated in the new cell. In addition, we do not think multiple cells would reserve the D-PUR resource with same configuration for the UE. Therefore, D-PUR resource cannot be used in the new serving cell as (1) TA is not valid and (2) D-PUR resource is also not valid.

	SW
	Yes
	

	Qualcomm
	Yes
	TA should be considered invalid for the new cell if UE initiates RACH in a different cell than where it received or validated the last TA value. However, TA value is not discarded until UE initiates RACH in the new cell. That is, the “serving cell changes” criterion is considered to be met only upon RACH attempt in new cell.

	GTO	
	Yes	
	UE considers TA as invalid when serving cell changes.

	ASUSTeK
	Yes
	

	ZTE
	Yes
	“Serving cell changes” criterion can always be applicable for D-PUR without configuration. 
We agree with the above comments that UE considers TA as invalid when serving cell changes and D-PUR resource cannot be used in the new serving cell.

	Nokia
	Yes
	Serving cell change will result in TA invalidity and also the PUR resources which were allocated for serving cell are also invalid on serving cell change. Serving cell change should implicitly release the PUR resources.  This cannot be configured or enabled/disabled.

	Sequans
	Conditional Yes
	Agree with Qualcomm that RACH initiation is a better criterion
(Therefor the answer cannot be just ”Yes”, as this changes the definition of “serving cell” in this context)



Rapporteur’s summary: 
All 11 companies agree that TA validation criteria “Serving cell changes” doesn’t need configuration and is always applicable. Some companies provided input on triggering conditions and UE actions related to this criteria – these are discussed further in later questions as well. 
The following is proposed as the way-forward:
[bookmark: _Toc16543978]TA validation criterion “Serving cell changes” is always applicable for D-PUR with no explicit configuration, i.e., it is configured by default.

Question 2: Should the configuration for the TA validation criteria be provided in dedicated RRC configuration? If not, please elaborate on how it would work otherwise.    
	Company
	Yes / No
	Comments 

	Ericsson
	Yes
	The configuration for TA validation criteria should be provided together with other RRC PUR configuration. It should be possible to disable specific criteria when needed.

	Huawei, HiSilicon
	Yes
	The criteria should be provided in dedicated RRC signaling.

	LG
	Yes
	

	Intel
	Yes
	We also prefer TA timer and delta RSRP value to be provided in dedicated RRC signaling.

	SW
	Yes
	

	Qualcomm
	Yes but Not only dedicated
	It should be possible to provide TA validation criteria as part of PUR configuration. In addition, it should be possible to enable/disable the TA validation attributes by SIB since those may not be specific to per UE (e.g., threshold for serving cell RSRP change).

	GTO
	Yes
	TA validation criteria (if enabled) should be provided in dedicated. If not provided in configuration should be considered as disabled, i.e. in case of small cells not needed but no extra signaling in SIB needed.

	ASUSTeK
	Yes
	

	ZTE
	Yes
	the stationary UE or mobile UE may need different TA validation criteria, the TA validation criteria need to be configured per UE in dedicated singling, associated with the D-PUR configuration. 

	Sequans
	Yes
	

	Nokia 
	
	If default criteria to be applied for all UE in the system, indication of the criteria via system information also can be considered.



Rapporteur’s summary:
All 11 companies are in favor of providing the configuration in dedicated RRC signaling. In addition, two companies propose that some criteria or configuration applying to all UEs configured with D-PUR could be given in broadcast system information. One company explicitly says no other signaling in SI is needed. 
The following is proposed as way-forward:
[bookmark: _Toc16543979]Configuration for TA validation criteria is provided in dedicated RRC signaling.

Time alignment timer for Idle mode
One of the agreed criteria is time alignment timer (TAT) for Idle mode, corresponding to similar timer used in Connected mode in LTE:
	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  



As such mechanism and timer exists for connected mode in LTE, one question is if it would be possible for the timer to be configured in idle mode and what the value range should be [7][8][12]. Also, assuming such timer is defined in RAN2 the UE actions related to when the timer should be started and what should be done with timer expiry need to be specified. 
RAN2 has agreed that it should be possible to configure D-PUR for “n” occasions, where n can range from 1 to a value corresponding to infinity, i.e. without a pre-defined end. It seems this counter mechanism and the TAT in idle would address the same issue as both limit the time a PUR configuration is valid, therefore RAN2 should consider whether both mechanisms are needed [9].
The companies are invited to provide replies and comments to the following questions:
Question 3: Is there a need to specify both “n” D-PUR occasions (i.e. a counter) and TAT (i.e. a timer) for idle mode? If yes, please elaborate why, otherwise please state your preference, i.e., which one to specify, with your reasoning. 
	Company
	Comments 

	Ericsson
	These two mechanisms are duplicates – both are failsafe mechanisms addressing how long a certain PUR configuration is valid provided that other configured criteria, e.g. TA validation, is fulfilled. Therefore, it would be sufficient to specify only one of the mechanisms. RAN2 has already agreed to introduce a mechanism for counting “n” D-PUR occasions, thus we think idle mode TAT is not needed.

	Huawei, HiSilicon
	We think these two mechanisms are a bit duplicated. One difference may be the UE behaviour after the counter reaches the maximum value (or 0 if it is a decrementing counter) and the TAT expiry.
According to the definition, ‘n’ refers to how many times the UE can use the D-PUR resource. Thus, after the counter reaches the maximum value (or 0), the D-PUR resource should be released by the UE. While the TAT is only a TA validation attribute thus it seems no need to release the D-PUR resource after expiry.
However, from the resource release perspective, the ‘n’ mechanism is duplicated with the following ‘m’ mechanism we have agreed:
“D-PUR configuration is released when the eNB doesn’t detect “m” consecutive UE transmissions.”
Because there is no need to use value ‘n’ to control the UE to release the resource, either the resource will be released after ‘m’ consecutive skipping or the eNB can release the resource when the UE uses D-PUR before ‘m’ consecutive skipping.
Thus, we think TAT and the ‘m’ mechanism which has been agreed are enough. There is no need to do duplicated work for the ‘n’ mechanism.

	LG
	Both mechanisms are similar in that the UE cannot use D-PUR resource after the counter reaches the maximum value or the timer reaches the maximum value. Thus, there should be no reason to have both mechanisms.
Between two mechanisms, we think the timer approach is better because the TAT is already used in RRC_CONNECTED.
Lastly, we don’t agree the Rapporteur’s statement “RAN2 has agreed that it should be possible to configure D-PUR for “n” occasions”. Followings are agreement in RAN2#105bis captured from R2-1908188:
The following are FFS:
•	The range of values and limits of preconfigured D-PUR allocations.

	Intel
	The “n” occasion mechanism is not needed and we can stick to RAN1 agreement on the use of TA timer as both serve the same purpose. We also agree with Huawei that TA timer and “m” consecutive mechanism is sufficient.

	SW
	We do not see strong value to either a TA timer or a count of “n” allocations for the purpose of validating TA. If a UE moves, that can change TA, not time or the number of allocations in a configuration. TA can be updated at the time of each allocation. We do not see a need for the “n” count and the TA timer seems to have limited value. The timer has been agreed by RAN1 so we would choose just TA timer and not the “n” count.

	Qualcomm
	In our understanding, the “n” mechanism referred in above responses and description relates to the following:
Multi-shot D-PUR is supported with the possibility to configure as a single shot.
D-PUR configuration can be set up without a pre-defined end (infinite).

We are fine to only have “m” and TAT, if that is preferred by other companies. However, it should be pointed out that the purpose of these 3 attributes are different:
· “n” refers to how many PUR occasions are configured for the UE.
· The “n” may as well go beyond what is implicitly indicated by TAT to keep the PUR configuration alive if TA can be revalidated e.g. after the UE gets a new valid TA (which in turn restarts TAT) in next access (legacy access, EDT procedure, or potentially at the time of each PUR allocation as Sierra mentioned above). There has been no agreement in RAN1 saying PUR is released when TA validation fails.
· “m” refers to how many times eNB tolerates with resource wastage by UE before it says “enough”.
· Typically, “m” would be smaller than “n”
· TAT refers to how long in time can the UE continue using the configured PUR
· Typically, the TAT would be longer than that equivalent to “m” PUR occurrences but may be shorter than “n” PUR occurrences.
· There has been no agreement in RAN1 saying PUR is released when TA validation fails.
Having said that, we are fine to only have “m” and TAT if that is the new consensus among companies.

	GTO
	Both mechanisms i.e. the “n” D-PUR occasions (i.e. a counter) and TAT address the same aspect (UE cannot use D-PUR resource anymore after certain condition is met), hence we do not see a need to specify both. One should be sufficient and we don’t have a preference for either of the two.

	ASUSTeK
	We think there is no need to specify both mechanisms, and we prefer the TA timer mechanism as it has been already agreed in RAN1.

	ZTE
	We have the similar understanding as mentioned by Qualcomm, e.g., “configure D-PUR for “n” occasions”, “PUR Time Alignment Timer” and “‘m’ consecutive skipping” are different attributes. We think all of them are needed.

About “n” counter mechanism and the TAT in idle, the purpose and usage are different with the following comparison:
· For counter “n”, it is used to set the maximal number of D-PUR occasions, which is counted once the D-PUR resource is configured, and will not be reset. If the counter “n” reaches the maximal value, the D-PUR configuration will be released. Moreover, as more companies think “Number of PUR grant occasions requested” can be included in D-PUR request, here “n” is used by eNB to provide the configuration accordingly. So it’s needed.
· For TAT, it is used to decide whether the TA is valid, which can be started or restarted either after D-PUR configuration or during D-PUR procedure, e.g. TA command is received. If the TAT expires, the D-PUR configuration will be invalid. We think D-PUR release is not needed upon TAT expiry, this is different from the result of counter “n” reaching maximum value. If D-PUR configuration is released upon TAT expiry, it’s highly possible the same configuration would be reconfigured later (since traffic pattern does not change). This is undesired.
Therefore, we agree to specify both “n” D-PUR occasions (i.e. a counter) and TAT (i.e. a timer) for idle mode.

	Nokia
	The “n” configuration is related to the resource allocation of D-PUR for given number of instances. This allows the UE application to schedule N static uplink transmissions and the resources are implicitly released afterwords. 
The Timing advance time is separate mechanism for the UE to know the validity of TA before accessing the PUR resource. TA invalidity need not result in implicit release of PUR resources, as the UE can obtain the TA value and continue to use the PUR.
The TAT can be restarted if the UE gets TA adjustment as part of D-PUR transmission as part of D-PUR ACK.

	Sequans
	“n”, “m” and TAT mechanisms serve different purposes so are not necessarily equivalent. This also depends on how these parameters are understood, for example if a PUR occasion is skipped, does the “n” counter still change? Presumably yes, and in that case configuring TAT = “n” * (time between occasions); however, if not, configuring TAT = (“n” + “m”) * (time between occasions) will allow for more PUR occasions if “m” occasions are not skipped; in this case, not using all three parameters loses some granularity.
In any case, we would be OK with not using “n” (=always considering “n” to be infinite) and controlling TAT as a means of limiting PUR applicability.



Rapporteur’s summary:
One company explicitly prefers “n” over TAT, six companies explicitly prefer TAT and one additional company is fine with TAT if others are. Two companies prefer to have both mechanisms and one company thinks either is fine with no preference. Four companies highlight that “n” and TAT serve different purposes, e.g. “n” could last longer compared to TAT. It is also brought up that TAT expiry doesn’t need to mean release of the PUR configuration (see also Q12). 
The following is proposed as way-forward:
[bookmark: _Toc16543980]TAT for Idle mode is introduced. Counter for D-PUR occasions, i.e., “n”, is not introduced unless a need is identified. 

The following questions are conditional on that a mechanism for TAT in Idle mode will be specified:
Question 4: Should a new timer be specified for time alignment in Idle mode for D-PUR instead of re-using TAT in Connected mode? Please elaborate on details if you think legacy mechanism could be re-used or extended for the new purpose. 
	Company
	New timer? 
	Comments 

	Ericsson
	Yes
	We should not mix between connected and idle mode timers on this as they serve different purpose(s) and most likely have a different value range. 

	Huawei, HiSilicon
	Yes
	If TAT is needed, a new timer should be defined. TAT and current TA alignment timer are different at least in the value range and UE behaviour after expiry.

	LG
	Yes
	Same view with Ericsson and Huawei. A new timer TAT for idle mode should be introduced.

	Intel
	Yes
	We also prefer a separate timer as value range could be different for D-PUR.

	SW
	Yes
	If we decide to have a timer then it should be a new one.

	Qualcomm
	Yes
	Agree with above comments.

	GTO
	Yes
	If TAT is deemed necessary a new timer should be defined.

	ASUSTeK
	Yes
	We agree with Ericsson.

	ZTE
	Yes
	The TAT value for connected mode is usually shorter, we think the value range of TAT in connected mode is not enough for D-PUR in idle mode.

	Nokia
	Yes.
	New timer is needed. Because this timer value is meant for idle mode operation for stationary devices. The TA is expected to be valid for longer time. 

	Sequans
	Yes
	As above comments



Rapporteur’s summary:
All 11 companies agree that a new timer should be defined and specified for time alignment in RRC_IDLE for D-PUR. The following is proposed:
[bookmark: _Toc16543981]A new TA timer is defined for UEs configured with D-PUR in idle mode. 


Question 5: When should the timer be started or restarted and what are the UE actions on timer expiry?
	Company
	Condition for triggering the timer 
	UE actions on timer expiry

	Ericsson
	If the timer is adopted, the starting point should be tied to a common reference (between UE and eNB) to avoid any confusion. For example, a starting point could be the first subframe of the first PUR occasion after configuration. 
Re-starting of the timer should not be needed considering that a new PUR configuration should be provided in such cases. However, if restarting condition(s) are agreed, a common time reference should be used to avoid any misalignment between UE and eNB. In any case, the eNB should be made aware if UE has restarted the timer or not (e.g if L1 ACK alone is used to restart the timer, eNB cannot reliably know if the timer was restarted or not). 
	PUR configuration is released both in the UE and the eNB. 

	Huawei, HiSilicon
	We agree with Ericsson that the UE and the eNB need to be aligned on the (re-)start of the timer.
Similarly to the existing TimeAlignmentTimer, we think TAT in D-PUR is also a MAC timer configured by RRC. 
The timer can be started at the first D-PUR occasion and restarted every time a TA command MAC CE is received.
	 It seems no need to release the resource since TAT is only about timing alignment.
From the UE point of view, the D-PUR resource can be kept after timer expiry but the resource cannot be used. After the UE gets a new valid TA in next access (legacy or EDT procedure), D-PUR can be used again if the eNB confirms.
From the eNB point of view, the resource can be either kept or released in the NW side. When the UE performs next access (legacy or EDT procedure), the eNB can confirm that the resource can be used again or tell the UE the resource needs to be released in the UE side.

	LG
	The UE starts the TAT for Idle mode when it transits to Idle mode.
Whenever the UE receives TA command in Idle mode, the UE restarts TAT for Idle mode.
	Upon expiry of the TAT for Idle mode, the UE does nothing but just keeps the PUR configuration.
If the UE has UL data to send while the TAT for Idle mode is not running, the UE performs RA procedure to acquire TA, starts TAT again, and transmits UL data on the D-PUR resource.


	Intel
	We also agree it is good to make TA timer alignment between UE and network. Same mechanism used for DRX timers can be re-used, e.g., after the last repetition of the RRCConnectionRelease message. The first D-PUR occasion could be late to start the timer.
	If the TA timer expires, we do not see the need to keep the D-PUR resource. When UE uses RA procedure to acquire the new TA, eNB can always provide the UL grant in RAR which will be wasted if not used.

	SW
	We do not think a timer is needed. If we do have a timer it can start:
1. Upon commencement of a D-PUR configuration, when the UE transitions to Idle mode. 
2. Upon a TA update

	If the TA timer expires the D-PUR configuration is not released. The UE is prevented from using its D-PUR allocations until the TA is updated. Once the TA is updated the UE continues to use the pre-existing configuration.

	Qualcomm
	Agree that the timer handling should be deterministically aligned between UE and eNB.
Agree with Intel that the first D-PUR occasion could be late to start the timer.
So, agree with LG and Intel that the timer is started immediately after UE goes to IDLE.
Timer is restarted whenever the UE is able to revalidate the TA, e.g. by new TA command or some indication by eNB to revalidate/restart the timer.
	Agree with Huawei and LG: upon expiry of the timer, PUR configuration is kept but PUR is not used until revalidation of TA. 
Note: during this time the “m”-skipped-based PUR release may be triggered but that is expected behavior.

	GTO
	We agree that it is good to have TA timer alignment between UE and eNodeB, especially when D-PUR configuration is intended to be kept when TA expires.
	If TA expires UE can’ make any use of further configured D-PUR occasions unless new TA is acquired. However, D-PUR configuration does not need to be released in general. Depending on eNodeB when UE tries to get new TA (legacy or EDT procedure) D-PUR session can be continued later on or release is indicated.  

	ASUSTeK
	The timer could be started upon entering idle mode (if D-PUR configuration is included).
The timer could be restarted upon a TA update or upon reconfiguration of the TA validation (which happens upon receiving a DL message from the eNB).

	At least the UE should stop performing any PUR transmission.
The UE could keep the PUR configuration.

	ZTE
	The TAT is started once the D-PUR resource is configured.

The TAT can be restarted once new TA command is received, e.g. during D-PUR procedure, PRACH procedure or RRC Connected state.


	On the timer expiry, the D-PUR cannot be used until new valid TA is obtained.

We agree with most above companies, e.g., Huawei, LG, SW, QC and GTO that D-PUR configuration does not need to be released when TAT expiry and the UE can trigger the TA update. As mentioned in our comments for Q3, the reason why not release D-PUR is that the same configuration should be reconfigured later (as traffic pattern is unchanged). This is undesired. 

	Nokia
	UE starts the TAT in idle mode when it transition to idle mode after receiving the PUR configuration. In idle mode this timer is restarted whenever it receives the TA value in idle mode.
	On expiry of this timer, UE mark the TA as invalid. The UE should obtain the latest valid TA via random access procedure prior to next D-PUR occasion. The PUR resources need not be released.

	Sequans
	The timer starting time needs to be specified. When UE is released to Idle seems preferable.
The timer should be modifiable with e.g. TAC MAC CE
	UE does not need to release the config but is unable to use the resources until TAT is re-validated. The validation procedure should include a release option.




Rapporteur’s summary:
11 companies have replied to this question. 
Regarding starting the TA timer, 5 companies specifically mention timer (re)starts need to be aligned between UE and eNB. 6 companies say the timer can be started when UE moves to Idle mode, 2 companies indicate first D-PUR opportunity can be used where some companies indicate that this could be late. Also last repetition of RRCConnectionRelease, once D-PUR is configured and no preference are provided as options. There is a minor majority on preference of starting the timer when UE moves to Idle mode. 
Rapporteur would like to comment that “when UE moves to Idle mode” may be ambiguous condition in the sense that it is not clear in which exact subframe the timer should be started at both UE and eNB, i.e., there seems to be need to further discuss the details. Therefore, the following are proposed as way-forward:
[bookmark: _Toc16543982]The (re)starting times for TA timer need to be aligned between UE and eNB. The details of the mechanism are FFS.

Regarding restarting the TA timer, one company thinks restarting is not needed, 8 companies provide view that timer can be restarted upon TA validation or when UE is provided a new (valid) TA. 
Therefore, the following is proposed while keeping in mind the exact ways of how TA value can be provided requires further discussion (note restarting is also considered in Proposal 5 above):
[bookmark: _Toc16543983]TA timer is restarted after UE receives a (new) TA value.
The exact mechanism(s) on how TA value can be provided/validated is FFS.

Regarding UE actions on timer expiry, 2 companies say the PUR config can be released, 9 companies say PUR config can be kept. Common understanding is that D-PUR cannot be used once the timer has expired until UE has valid TA.
Please see summary of Question 12 for proposal regarding the UE actions and validity of PUR configuration after TA is considered invalid. 

Question 6: What kind of value range should be specified for TAT in Idle mode, and should there be possibility to configure value corresponding to infinity?
	Company
	

	Ericsson
	The minimum value can correspond to maximum TAT in connected mode, i.e. 10.24s,  and maximum value can correspond to the full H-SFN range, i.e. ~2.9 h. It should be possible to disable (or set value of “infinity”) for the timer – this can be done by not configuring the timer or disabling/releasing the configuration for the timer (and using a relevant NEED code in ASN.1). 

	Huawei, HiSilicon
	Agree with Ericsson about the need of infinity value and how to configure that.
We do not see the need to link TAT to H-SFN range. After configuration, the UE has to perform at least one UL transmission during the TAT is running, otherwise D-PUR is not useful. Thus, from the use case point of view, we think the maximum value (apart from the infinity value) should be at least 12 hours or 24 hours.

	LG
	The maximum value of TAT can be infinity especially for the case that devices are deployed in the fixed location. The minimum value can be greater than or equal to 10.24s. 

	Intel
	We are fine with the range of 10.24s to infinity.

	SW
	Infinity or no timer at all. If there is a timer it can be for hours.
Short times like 10.24s put an unnecessary burden on the UE to update TA more frequently than its allocations and especially if the UE is stationary.

	Qualcomm
	Value range from 10.24s to infinity with intermediate values including but not limited to 12hr and 24hr should be fine (i.e., should not be limited to ‘10.24s-2.9hr or infinity’).

	GTO
	Considering the use case/scenario of D-PUR values down to 10,24seconds place burden on the UE hence questionable whether such low values are really needed. Anyway timer should definitely provide good coverage of a range of minutes to hours, i.e. also 12 and 24 hours should be possible as values prior infinity for fixed deployed devices (or small cells).

	ASUSTeK
	The value range could vary from 10.24s to infinity.

	ZTE
	The TAT in Idle mode should be supported to last for many D-PUR periods, or at least can be supported from few minutes to many days. 
The IE type “OPTIONAL , -- Need OR” can be used to implicitly indicate infinity, e.g. if the TAT is not configured, the TA validation would not be performed. Therefore, the explicit infinity value is not necessary.

	Nokia
	We agree that there should be configuration option to allow this timer value as infinity. In this case UE can decide based on internal mechanisms on the TA validity which was not given via configurations also.

	Sequans
	Maximum value can be infinity. Minimal value of 10.24s can be OK, assuming the TAT values would be reasonably linked to UE PUR request or “n” (if it is used). If “n” is not used, more intermediate values would probably be needed.



Rapporteur’s summary:
11 companies provide comments on possible value range and values for TA timer in idle mode. 7 companies indicate 10.24 s could be the minimum value, one company thinks 10.24 s is too short. On maximum (finite) value, 5 companies indicate maximum should be in the order of at least one day (24 hours) or more. Two companies say maximum could be hours. Values of 12 h and 24 h are explicitly brought up. Considering Proposal 3, if value “n” for D-PUR occasions is not configured, the TA timer should span the lifetime of D-PUR configuration. Therefore, Rapporteur proposes maximum time is k*25 h, where RAN2 further discuss the appropriate maximum for k. 
9 companies think “infinity” should be one of the options, effectively disabling the timer functionality.  Considering replies to Q9, rapporteur proposes “infinity” would be indicated by disabling the TA timer in configuration. 
The rapporteur would like to provide the following working assumption as way-forward, where companies are encouraged to come back with exact value set with intermediate values and range during stage-3 discussions: 
[bookmark: _Toc16543984]Working assumption: The value range for the TA timer is from 10.24 s up to k * 24 hours, where value of k is FFS. Value of “infinity” is implicit when TA timer is not configured.  

The following question is conditional that a counter mechanism used for “n” PUR occasions would be used for same purpose as TAT in idle mode (cf. Question 3): 
Question 7: When should the counter be started? Should the counter be reset on some events?  What are the UE actions when counter reaches the configured value? Please elaborate on the exact mechanism.
	Company
	

	Ericsson
	The counter would be initialized with the PUR configuration stating for how many consecutive PUR transmission occasions PUR configuration would be valid. The counter would then be decremented/incremented on every PUR occasion. When the counter reaches the number of maximum PUR transmission occasions n (or zero if decremented), PUR configuration should be released at both UE and eNB. The benefit with respect to the timer, depending on how condition for triggering the timer is specified, is the inclusion of starting point, which is implicit by nature, i.e. first PUR transmission occasion.

	Huawei, HiSilicon
	Globally agree with Ericsson, if this ‘n’ counter needs to be supported.

	LG
	As mentioned in Q3, we think timer approach is better than counter approach, and only using TAT is enough. However, if RAN2 decides to use counter approach, we think following UE actions are required:
- The counter starts at the first D-PUR occasion.
- The counter increments by 1 on every D-PUR occasion (regardless of whether actual transmission is made at the D-PUR occasion).
- The counter does not reset.
- When the counter reaches a maximum value, the UE keeps the D-PUR configuration but does not use D-PUR resource anymore. To reuse the D-PUR resource, the UE should acquire “n” value from the network.


	Intel
	As already mentioned, in our view TA timer is better to maintain the TA validity so we can stick to the RAN1 agreement.

	SW
	We do not think this count is needed.

	Qualcomm
	As explained earlier, there seems to be confusion about what “n”-based means. We prefer to have TAT only, but ok to have “n” also. However, note that “n” is not intended for TA validation.
We agree with Ericsson’s description of procedure for “n”. PUR is released after “n” occurrences, regardless of whether actual transmission is made at the PUR occasion, and regardless of whether TA timer has been restarted or not.

	ASUSTeK
	We do not think this “n” occasion mechanism is needed.

	ZTE
	Generally agree with Ericsson’s explanation except that we don’t think “n” PUR occasions would be used for same purpose as TAT.
For counter “n”, it is used to set the maximal number of D-PUR occasions, which is counted once the D-PUR resource is configured, and will not be reset. If the counter “n” reaches the maximal value, the D-PUR configuration will be released.

	Nokia
	In our view the counter mechanism is meant for resource reservation not for TA validation.

	Sequans
	If a counter is used, it is defined as how many consecutive PUR occasions there can be and is increased/decreased on each PUR occasion regardless of whether an actual transmission was made.
There is no need for immediate release upon expiry, as a similar procedure to TAT re-validation can be used. Re-validation can be performed while counter is still active, and the values could either be absolute or relative (“5 more from now” vs “5 more than previously requested”).



Rapporteur’s summary:
The use of “n” is conditional to discussion and proposal in Q3, thus as the majority view is to use TAT without need for the “n” mechanism, there doesn’t seem to be need for explicit proposal related to this question. If need to introduce “n” is later identified, we can revisit the details.  

Serving cell RSRP changes
One of the agreed optional criteria is serving cell (N)RSRP change. 
One presented possibility is to provide a (N)RSRP threshold in configuration, which is then compared to the measured (N)RSRP change, and UE determines whether the criterion is still valid [7]. 
Companies are asked to provide input on how such criterion should be used and configured:
Question 8: How should the criterion “Serving cell RSRP change” be used and configured?     
	Company
	Comments 

	Ericsson
	Configuration should be provided in dedicated PUR configuration via RRC. It should include the RSRP threshold which the UE takes into account to determine whether change in RSRP results in TA criterion fail and TA is declared not valid. RAN4 should provide input on the RSRP threshold(s) and how to use such as TA validation criterion. It should be possible to disable the criterion by leaving it not configured or releasing/disabling the criterion with RRC PUR configuration.

	Huawei, HiSilicon
	Agree that it should be possible to disable this attribute.
If configured, the mechanism should be very similar to relaxed monitoring, i.e.:
· The configuration (RSRP threshold) is provided in dedicated RRC signaling.
· The reference RSRP is set to the measured RSRP when the UE gets the latest TA.
· The UE compares the delta (new measured RSRP – reference RSRP) with the configured RSRP threshold to decide whether its TA is still valid.

	LG
	The Serving cell RSRP changes could be configured via dedicated RRC signaling.
The serving cell quality is used for the UE to decide whether it can transmit UL data on the D-PUR resource. The low serving cell quality does not mean that TA is invalid. We think they are independent things; i.e. the UE can transmit UL data on the D-PUR resource when both conditions are met:
	- Serving cell quality is good enough.
	- TAT is running.

	Intel
	We are fine with the delta RSRP which can be configured by RRC signaling. If the change in measured RSRP from the time of D-PUR configuration is larger than value delta RSRP, TA can be considered invalid.

	SW
	The RSRP delta threshold or ideally both an upper and lower should be configured at the same time TA is set. This is to accommodate the non-linear relationship between TA and RSRP.

	Qualcomm
	We agree that delta-RSRP threshold can be configured by RRC signaling. We think delta-RSRP is also provided in SIB and possibly different value for difference coverage level. Also allow for UE specific delta-RSRP via dedicated signaling. We also agree that there should be possibility to disable this TA validation attribute.
If enabled: 
· The reference RSRP is set to the measured RSRP when the UE gets the latest TA.
· If the change in RSRP (|measured RSRP – reference RSRP|) is above delta RSRP threshold: TA is invalid.

	GTO
	The configuration should be provided in dedicated D-PUR configuration and if configured mechanism should be similar to what we have in relaxed monitoring. So agree with handling outlined by Huawei/Qualcomm.

	ASUSTeK
	We have no strong preference on (1) a single delta value or (2) one upper bound value and one lower bound value. The later one is more flexible but this flexibility may not be necessary.

For the single delta value approach, the reference RSRP (to be compared with the current measured RSRP) could be:
1. The measured RSRP upon entering RRC IDLE state from RRC CONNECTED state.
2. The measured RSRP upon successful reception of a PUR response message.


	ZTE
	We agree with Huawei and some other companies that relaxed monitoring scheme can be as reference. 
As we prefer TA update can be triggered when TA is invalid, it needs to further consider whether enough time can be left to UE to perform TA update before a D-PUR occasion. That means, TA validation cannot be finished “too late”.
With such thinking, besides delta RSRP threshold (similar as SSearchDeltaP) and TA validation duration (similar as TSearchDeltaP), we suggest to introduce a TA validation gap. This gap is the time duration between the end of TA validation duration and the start of the D-PUR occasion. UE’s TA validation cannot be finished later than the time point at (start of D-PUR occasion - TA validation gap).

	Nokia
	Both dedicated configuration and configuration via system information for default values should be supported. Exceeding the given threshold need not result in release of D-PUR. Instead the UE can update and latest RSRP to network and obtain the reconfiguration.

	Sequans
	We agree with the outlines by Ericsson and Huawei. Re-validation of TA may or may not require update of this criterion as well. The RSRP threshold should be set jointly with the TA.



Rapporteur’s summary:
11 companies have replied, where 9 companies explicitly mention dedicated RRC signaling can be used for the configuration. Additionally, 2 companies indicate it should be possible to additionally provide configuration in system information. This part is already covered by Proposal 2 above. 
5 companies explicitly discuss delta-RSRP (cf. relaxed monitoring), i.e., a mechanism where UE would compare a reference RSRP to the signaled value when doing the TA validation. Another alternative brought up is to signal both low and high threshold and compare the measured RSRP to that value. 
The rapporteur understands details of these measurements are also being discussed in RAN4, and the details on when to measure and whether single delta value is enough or if there should be low and high thresholds falls under RAN4 expertise. Thus, following is proposed: 
[bookmark: _Toc16543985]RAN2 waits for RAN4 conclusions regarding details of measurements and configuration of thresholds. 


“Always valid TA”
It should further be possible to configure UE in a way that TA is always valid within the same serving cell. The mechanism on how to implement this functionality is up to RAN2, e.g. see the following RAN1 agreement:
	In idle mode, a UE can be configured such that TA is always valid within a given cell.
· Up to RAN2 how to implement 
· e.g. PUR Time Alignment Timer or NRSRP Threshold = infinity 


 
Some alternative ways which have been brought up in previous 3GPP meetings:
· Option 1: Disable all optional configuration criteria (i.e. only remaining is the serving cell change) e.g. in [6] [7] [9]. This would mean no TA validation methods are configured by RRC and through this UE shall assume TA is always valid within the cell. 
· Option 2: Configure TAT in Idle to value “infinity” and (N)RSRP threshold to value “infinity” [7]
· Other: Please explain the solution in detail the comment field below.

Question 9: How should “always valid TA” be configured?   
	Company
	Option
	Comments

	Ericsson
	Option 1
	

	Huawei, HiSilicon
	Option 1
	

	LG
	Option 2
	

	Intel 
	Option 2
	We think from signaling point of view the field can be mandatory and value “infinity” can be included for both TA timer and RSRP delta. Also it should be possible to set the value “infinity” to only TA timer or to only RSRP delta or both.

	SW
	Option 1
	

	Qualcomm
	Option 1
	Since more than one TA validation criteria can be enabled, TA is considered invalid as soon as TA validation fails on at least one criterion.
Therefore, “always valid TA” can be achieved by not enabling any of the criteria.

	GTO
	Option 1
	

	ASUSTeK
	Option 1
	

	ZTE
	Option 1
	We have similar view as Qualcomm. E.g., the TAT and delta RSRP threshold configuration with type “OPTIONAL ,  -- Need OR” can be used to indicate “always valid TA”, e.g. if TAT is not configured, the UE does not perform TA validation with TAT; if delta RSRP threshold is not configured, the UE does not perform TA validation with delta RSRP. If both are not configured, the TA will be always valid in the cell.

	Nokia
	Option 1
	As serving cell change to invalidate PUR is an implicit configuration, within serving cell if no validation criterias this also implies that the PUR is valid within serving cell. UE need not check for TA validation in this case.

	Sequans
	Option 2
	TAT and RSRP values serve different purposes and should not necessarily be bundled. Using value “infinity” or not configuring could both work.



Rapporteur’s summary:
11 companies have replied, where 8 companies indicated preference to Option 1 and 3 companies indicate preference to option 2. The rapporteur proposes the following as way-forward:
[bookmark: _Toc16543986]It should be possible to disable each or all of the optional TA validation criteria (i.e., TA timer, (N)RSRP change) via RRC signaling. 
If all the optional criteria are disabled, or they are not enabled to start with, TA is considered to be valid all the time (unless the serving cell changes). 
2.2	TA validation failure
Next, consider what happens in cases when TA is invalidated. RAN1 has made the following agreements relevant for this discussion: 
	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




Furthermore, in RAN2#105 we made the following agreement:
	The UE must release the D-PUR when it does a RA procedure on a new cell.



Therefore, based on the agreements so far, it should be clear that UE releases the D-PUR configuration in the case serving cell changes. However, it should be clarified whether serving cell change would trigger D-PUR configuration release immediately or e.g. upon triggering random access in the new cell. 
The behavior when the TA is invalidated in the same cell is an open issue. For this latter case, different solutions have been provided, e.g. in [8][9][11][12]:
· UE may keep the D-PUR configuration but need to update the TA before continuing with D-PUR
· D-PUR configuration is released and UE continues with legacy procedures for future data 

A further open issue is whether UE should be able to indicate TA invalidation in signaling to the eNB, possibly with a reason for the invalidation [9].
The companies are asked to provide feedback on above and related issues in the following questions:
[bookmark: _GoBack]Question 10: When serving cell changes, when should the UE release the D-PUR configuration (for example, immediately after UE recognizes serving cell change or prior to triggering RA)? 
	Company
	Comments

	Ericsson
	For consistent behaviour also in the case when the UE ping-pongs between cells the UE should release the PUR configuration when it recognizes the serving cell change (i.e. no need to wait prior to triggering RA since cell change is an indication of a moving UE). 

	Huawei, HiSilicon
	The UE has to release the D-PUR resource when initiating RA in the new cell (current agreement).
Since serving cell changes in IDLE mode has no impact on the eNBs, it can be left to UE implementation when to release the D-PUR resource before initiating RA in the new cell.

	LG
	The UE releases the D-PUR configuration when the UE selects a new suitable cell, i.e. immediately after UE recognizes serving cell change.

	Intel
	As agreed UE releases the D-PUR when it initiates the RACH to new cell. In case UE moves back to camp in the previous cell without initiating RACH and TA validation criteria is still met, UE may be in different location requiring new TA. Therefore, UE releases the D-PUR immediately after it recognizes the serving cell has changed.

	SW
	The UE should not need to abandon the configuration until it recognizes a serving cell change. This may not be immediately. For example if the UE is in PSM sleep and wakes for D-PUR transmission in a new cell it must release the PUR configuration(s) that it holds and then connect to the new cell.

	Qualcomm
	Agree with Huawei – eNBs would not know UE has moved to new cell until UE actually initiates RACH to new cell. In such case, autonomous release from UE side would not be known to network anyway.
So, the UE has to release the D-PUR resource upon initiating RA in the new cell (current agreement). It can be left to UE implementation when to release the D-PUR resource before initiating RA in the new cell.
In case UE moves back to camp in the immediately previous cell without initiating RACH in the new cell, and TA validation criteria is still met in the previous cell, PUR configuration is still considered valid in that cell.

	GTO
	We think it is sufficient to clarify that D-PUR configuration is only valid for the cell it was configured for. Hence when exactly to release the configuration upon recognizing cell change or prior access can be left to UE implementation.

	ASUSTeK
	The UE releases PUR configuration upon initiating a RA procedure, not upon detecting Serving Cell change.

	ZTE
	We agree with Huawei that UE should release the D-PUR resource when initiating RA in the new cell and whether UE can release D-PUR resources earlier, e.g., immediately after serving cell change, can be left to UE implementation. 
As we assume D-PUR configuration still can be considered as valid in the source cell and may be used when UE moves back to that cell, we prefer the UE not to release D-PUR configuration too early. 

	Nokia
	The behaviour depends on the idle mode DRX configuration and PUR configuration. Depending on whether UE triggers the cell reselection as part of DRX wake-up or as part of PUR access, the UE may decide to release the D-PUR.

	Sequans
	There is no reason to mandate release if RA wasn’t initiated as NW cannot be aware and UE may still be / return to its original location. It can be left to UE implementation 



Rapporteur’s summary:
11 companies have provided replies, where 3 companies say UE should release PUR configuration as soon as serving cell change is detected and 6 companies prefer release when UE initiates RA procedure in the new cell. 4 companies also indicate that the details on when autonomous release by UE happens can be left to UE implementation, and it shouldn’t affect eNB in any way.
The following is proposed, augmenting the earlier RAN2 proposal on configuration release upon triggering RA in a new cell:
[bookmark: _Toc16543987]After serving cell change, TA is considered invalid when the UE initiates RA procedure in a different cell where TA was last validated. 

Question 11: If the UE autonomously releases the PUR configuration after the serving cell changes, should the UE indicate this in the new cell?
	Company
	Comments

	Ericsson
	Yes, we think it would be beneficial for the UE to indicate in the new serving cell that PUR configuration was released. 

	Huawei, HiSilicon
	We do not see the need to introduce such indication from the UE. We have agreed to introduce the ‘m’ mechanism for automatic D-PUR release, which can guarantee that the resource will not be kept for very long time in the previous cell if not used. In addition:
· For the UP solution, when the new eNB try to get the UE context from the old eNB, the old eNB can know implicitly that the UE with D-PUR resource has gone and then release the corresponding resource.
· For the CP solution, even with the indication from the UE, it is difficult and complicated for the new cell to indicate to the previous cell (by X2 or via CN).

	LG
	The UE does not need to indicate autonomous release of the PUR configuration. The UE anyway cannot use the D-PUR resource in the new cell. If the UE wants to use the D-PUR resource in the new cell, the UE would request D-PUR configuration in the new cell.

	Intel
	No, The “m” consecutive and TA timer mechanisms are in place for network to release the D-PUR resource.

	SW
	Not necessary, the “m” count in the previous cell will cause that eNB to release.

	Qualcomm
	No. Agree with Huawei and others.

	GTO 
	Not necessary to indicate D-PUR release in new cell (which was configured by different cell).

	ASUSTeK
	No. Agree with Huawei and Intel.

	ZTE
	Yes.

We think the issue is clear, that is, if the UE implicitly releases the D-PUR resource by itself after moving to a new cell and does not notify the old eNB, the D-PUR resource in old eNB will be “dead”, e.g., such D-PUR resource would not be used by this UE and cannot be allocated to other UEs. Such process may cause serious radio resources waste in old eNB.

We agree ‘m’ mechanism can be helpful to protect resources in old eNB from being permanently hung up. However, we understand such scheme is mainly used for the case that UE fails to use its D-PUR allocation, e.g., UE’s UL transmission is not detected by eNB or the UE skips the D-PUR for no UL data transmission. Once a counter exceeds the threshold “m”, both eNB and UE can implicitly release their own resources. Considering occasionally skipping is allowed, “m” could be configured to some kind of large value, e.g., maximum of 16. However, it’s easy to understand such large “m” value would provide tiny help to the old eNB in this concern case. e.g., the related D-PUR resources in the old eNB would still be hung up for a long time. 

Therefore, we think the most suitable way would be to explicitly notify the old eNB to release D-PUR resources once the UE does a RA procedure on a new cell, e.g., UE could indicate the new eNB to release the D-PUR of the old eNB and the new eNB could notify the old eNB through X2 interface.

	Nokia
	If the UE autonomously releases it needs to inform to the new cell. Instead the UE can keep the partial configuration details such as periodicity, TBS size information and the new cell can only update the other parameters via reconfigurations, instead of releasing and reconfiguring the resources completely.
The application at UE will anyhow trigger uplink transmission in new cell prior to the next PUR occasion. At this moment, the UE will attempt for RACH and the UE can indicate whether it wants to reconfigure the PUR in new cell or not. Based on this indication network can reconfigure the resources in new cell. In summary, the UE need not start RACH procedure to inform the serving cell change, instead it can do the same when it starts RACH/EDT for the transmission of next uplink transmission corresponds to PUR. If this RACH access happens in advance, it may be useful to even release the next immediate D-PUR occasion in old serving cell.

	Sequans
	Not necessary, as described by others.



Rapporteur’s summary:
11 companies have replied where 8 companies say there should be no need to indicate autonomous release to eNB and 3 companies would like to specify such indication. Several companies hold the opinion that mechanism using “m” empty uplink transmissions is enough for the old eNB to release the PUR configuration.  
Majority of companies do not see there is need for an explicit indication when UE autonomously releases D-PUR configuration. However, it seems the network can, at least in some cases, infer this depending on the network implementation. No proposals seems to be needed. 


Question 12: If the UE stays in the same serving cell but TA is invalidated, should the PUR configuration be kept? Please provide view on any following UE actions. 
	Company
	Comments

	Ericsson
	The UE should release the PUR configuration since if TA has been invalidated it is an indication that PUR may not be suitable for the UE.

	Huawei, HiSilicon
	See our reply to Question 5.
We think the D-PUR resource can be kept but cannot be used. It can be used again after the UE gets a new valid TA and confirmation by the eNB in the next access (legacy or EDT procedure)

	LG
	We think TAT and PUR resource are different, and thus the UE keeps the PUR configuration even if TAT expires. The UE can use the PUR resource only when the TAT is running.

	Intel
	We think mechanism to re-validate the TA brings additional complexity, for example, how network knows from Msg1 that UE wants to revalidate TA or wants to start legacy RRC connection. 
Therefore, both UE and network should release the D-PUR resource upon TA timer expiry. Upon TA invalidation due to RSRP change or serving cell change, UE may have moved to different location where different TA is required so it can release the D-PUR configuration.

	SW
	Yes the configuration should be kept. The D-PUR configuration is not invalidated by the TA becoming invalid. The UE should be able to refresh the TA and continue with the existing D-PUR configuration.

	Qualcomm
	We think the D-PUR resource can be kept but cannot be used. It can be used again after the UE revalidates the TA.

	GTO
	If TA is invalidated UE can’t make any further use of the occasions unless TA is re-validated which involves eNodeB. Hence D-PUR configuration can be kept, if not used by the UE released by the “m” criteria anyway. And eNodeB is also aware and can decide how to proceed, release D-PUR or allow continuation with updated TA.

	ASUSTeK
	The UE could keep the D-PUR configuration. After the TA becomes valid again, the UE could continue using the PUR.

	ZTE
	We agree above majority view that D-PUR resource can be kept but cannot be used. It can be used again after the UE revalidates the TA.

	Nokia
	We think, some other questions prior to this question also addresses the same issue. Our answer remains same. It is upto UE to maintain the TA If it detects it is invalid. This should not have impact on D-PUR configuration.

	Sequans
	D-PUR resource can be kept but must not be used until re-validation of TAT



Rapporteur’s summary:
Again 11 companies have replied, where 2 companies think the PUR configuration is released, and 9 companies think the PUR configuration can be kept and a new TA could be provided or existing re-validated. It is noted some of the earlier questions and comments already include discussion regarding validity of TA in the same cell (e.g. Q5).
[bookmark: _Toc16543988]UE keeps the PUR configuration once TA is considered invalid, but PUR cannot be used until eNB validates the existing TA/provides a new TA and confirms that the same configuration can continued to be used. 

3	Summary and conclusion
The summary for each question is provided in the previous section after each question and company replies. Based on the replies and comments companies have provided, the following agreements are proposed by the rapporteur to be considered further: 
Proposal 1	TA validation criterion “Serving cell changes” is always applicable for D-PUR with no explicit configuration, i.e., it is configured by default.
Proposal 2	Configuration for TA validation criteria is provided in dedicated RRC signaling.
Proposal 3	TAT for Idle mode is introduced. Counter for D-PUR occasions, i.e., “n”, is not introduced unless a need is identified.
Proposal 4	A new TA timer is defined for UEs configured with D-PUR in idle mode.
Proposal 5	The (re)starting times for TA timer need to be aligned between UE and eNB. The details of the mechanism are FFS.
Proposal 6	TA timer is restarted after UE receives a (new) TA value.
Proposal 7	Working assumption: The value range for the TA timer is from 10.24 s up to k * 24 hours, where value of k is FFS. Value of “infinity” is implicit when TA timer is not configured.
Proposal 8	RAN2 waits for RAN4 conclusions regarding details of measurements and configuration of thresholds.
Proposal 9	It should be possible to disable each or all of the optional TA validation criteria (i.e., TA timer, (N)RSRP change) via RRC signaling.
Proposal 10	After serving cell change, TA is considered invalid when the UE initiates RA procedure in a different cell where TA was last validated.
Proposal 11	UE keeps the PUR configuration once TA is considered invalid, but PUR cannot be used until eNB validates the existing TA/provides a new TA and confirms that the same configuration can continued to be used.
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Appendix: RAN1 agreements on D-PUR and TA validation
RAN1#94:

	Agreement
Idle mode based pre-configured UL resources is supported for UEs in possession of a valid TA
· FFS: Validation mechanism for TA
· FFS: How the pre-configured UL resources is acquired

Agreement
For transmission in preconfigured UL resources, the UE may use the latest TA of which its validity can be confirmed




RAN1#94bis:

	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 (N)RSRP changes (serving cell refers the cell that the UE is camping on)
· FFS Other attributes: 
· Neighbour cell (N)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

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
Pre-configured UL resources for transmission of data are indicated by RRC signaling. At least UE-specific RRC signaling is supported.




RAN1#95:

	Agreement
For dedicated PUR in idle mode, the UE may skip UL transmissions.
· FFS: Resource release mechanism
· FFS: Whether or not to support mechanism to disable skipping by eNB

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 RSRP changes (serving cell refers the cell that the UE is camping on)
· Based on RSRP measurement definition in existing Rel-15 TS36.214
Include in LS to RAN2, RAN4 to consider in their work. 

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
Include in LS to RAN2, RAN4

For further study:
TA validation attributes:
· Subscription based UE differentiation (or Stationary indication in held in subscription)
· Cell specific indication where TA is valid within that cell

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 
Send LS to RAN2, RAN4 to consider in their work. All the agreements with ‘include in LS to RAN2, RAN4’ for NB-IoT and eMTC should be captured in this LS. The LS is endorsed in R1-1813778




RAN1#96:

	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, 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
In idle mode, at least the following PUR configurations and PUR parameters may be updated after a PUR transmission:
· Timing advance adjustment 
· UE TX power adjustment
· FFS: Repetition adjustment for PUSCH
FFS: Whether the above update is done in L1 and/or higher layer
	
Agreement [eMTC]
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




RAN1#96bis:

	Agreement [NB-IoT]
In idle mode, a UE can be configured such that TA is always valid within a given cell.
· Up to RAN2 how to implement 
· e.g. PUR Time Alignment Timer or NRSRP Threshold = infinity 




RAN1#97:

	No TA related agreements
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