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1	Introduction
[bookmark: _Hlk58622040]In this contribution we discuss how pur-TimeAlignmentTimer is configured for PUR. The agreements below were made in various RAN2 meetings starting with RAN2#107 during Rel-16:
· [bookmark: _Hlk58794231]Configuration for TA validation criteria is provided in dedicated RRC signaling.
· 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.
· A new TA timer is defined for UEs configured with D-PUR in idle mode.
· The (re)starting times for TA timer need to be aligned between UE and eNB. The details of the mechanism are FFS.
· TA timer is restarted after TA is updated.
· The value range for the TA timer is FFS. Value of “infinity” is possible.
· PUR TA timer is configurable up to hour(s) level, disabled/infinity is possible.
· Exact values FFS.
· When TA validation fails due to other than expiration of TA timer, the PUR TA timer is not stopped (i.e. keeps running until expiry).
· MAC entity starts the PUR TA timer when the MAC entity is configured with the PUR TA timer.
· TA validation criterion “Serving cell changes” applies also when handover and RRC Connection Re-establishment results in RA in a new cell.
· TA timer range is multiple of PUR periodicities, e.g. 1,…, 8.
· FFS on exact values and whether offset is applied so that e.g. retransmissions are covered.
· For both NB-IoT and eMTC, the value range of pur-TimeAlignmentTimer-r16 is INTEGER (1..8), i.e. 1~8 * PUR periodicity.

[bookmark: _Hlk4723545]2	Configuration of pur-TimeAlignmentTimer 
Based on the agreements given in section 1 above, the field parameter for the timer and its definition for LTE-M and NB-IoT, respectively, are specified as follows:
pur-TimeAlignmentTimer-r16			INTEGER (1..8)				OPTIONAL,	--Need OR
	

	pur-TimeAlignmentTimer
Indicates the idle mode TA timer in seconds for TA validation. Actual value = indicated value * PUR periodicity.



	pur-TimeAlignmentTimer
Value of the time alignment timer for PUR. Value in number of periodicity of PUR.



How the timing alignment value is considered to be valid and how it should be maintained are specified in TS 36.331 and TS 36.321, respectively, as below:
From TS 36.331:
[bookmark: _Toc36566472][bookmark: _Toc36809881][bookmark: _Toc36846245][bookmark: _Toc36938898][bookmark: _Toc37081877][bookmark: _Toc46480502][bookmark: _Toc46481736][bookmark: _Toc46482970]5.3.3.19	Timing alignment validation for transmission using PUR
A UE shall consider the timing alignment value for transmission using PUR to be valid when all of the following conditions are fulfilled:
1>	if pur-TimeAlignmentTimer is configured:
2>	pur-TimeAlignmentTimer is running as confirmed by lower layers;
1>	if pur-RSRP-ChangeThreshold (pur-NRSRP-ChangeThreshold in NB-IoT) is configured:
2>	since the last TA validation, the serving cell (N)RSRP has not increased by more than increaseThresh; and
2>	since the last TA validation, the serving cell (N)RSRP has not decreased by more than decreaseThresh;

From TS 36.321:

[bookmark: _Toc37256234][bookmark: _Toc37256388][bookmark: _Toc46500327][bookmark: _Toc52536236]5.4.7.2	Maintenance of PUR Uplink Time Alignment
MAC entity may be configured with timer pur-TimeAlignmentTimer by upper layers as specified in TS 36.331 [8], clause 5.3.8.3.
The MAC entity shall:
-	when pur-TimeAlignmentTimer configuration is received from upper layers:
-	start or restart pur-TimeAlignmentTimer.
-	when pur-TimeAlignmentTimer is released by upper layers:
-	stop the pur-TimeAlignmentTimer, if running.
-	when a Timing Advance Command MAC control element is received or PDCCH indicates timing advance adjustment as specified in TS 36.212 [5] and if a NTA has been stored or maintained:
-	apply the Timing Advance Command or the timing advance adjustment;
-	start or restart the pur-TimeAlignmentTimer, if configured.
Upon request from upper layers, MAC entity shall indicate whether pur-TimeAlignmentTimer is running.

RAN2 agreed that it should be possible to have the value “infinity” for the TA timer, however it is not clear whether/how this agreement has been captured in the specifications.

[bookmark: _Toc58969329]RAN2 agreed that it should be possible to have the value “infinity” for the TA timer, however it is not clear whether/how this agreement has been captured in the specifications.

If value “infinity” is captured in a codepoint as an extended value to the existing set of values, i.e., 1 to 8, a capability bit is required so that the network knows whether the UE supports such signalling since Rel-16 is frozen. Another option would be to update the procedural text in subclause 5.3.3.19 in TS 36.331 as follows:

5.3.3.19	Timing alignment validation for transmission using PUR
A UE shall consider the timing alignment value for transmission using PUR to be valid when all of the following conditions are fulfilled:
1>	if pur-TimeAlignmentTimer is configured:
2>	pur-TimeAlignmentTimer is running as confirmed by lower layers;
1>	else the value of infinity shall be used for pur-TimeAlignmentTimer
1>	if pur-RSRP-ChangeThreshold (pur-NRSRP-ChangeThreshold in NB-IoT) is configured:
2>	since the last TA validation, the serving cell (N)RSRP has not increased by more than increaseThresh; and
2>	since the last TA validation, the serving cell (N)RSRP has not decreased by more than decreaseThresh;

It is also possible that such text is captured in the description of the field parameter. For example,
For LTE-M;
	[bookmark: _Hlk58969154]pur-TimeAlignmentTimer
Indicates the idle mode TA timer in seconds for TA validation. Actual value = indicated value * PUR periodicity. If the field is not present the value of infinity shall be used.



For NB-IoT;
	pur-TimeAlignmentTimer
Value of the time alignment timer for PUR. Value in number of periodicity of PUR. If the field is not present the value of infinity shall be used.




[bookmark: _Toc58969396][bookmark: _Toc52219319]In the description of pur-TimeAlignmentTimer for LTE-M and NB-IoT, capture that if the field is not present the value of infinity shall be used. 

3	Conclusion
In this contribution we discuss how pur-TimeAlignmentTimer is configured for PUR. We have made the following observation:

Observation 1	RAN2 agreed that it should be possible to have the value “infinity” for the TA timer, however it is not clear whether/how this agreement has been captured in the specifications.

Based on the discussion above we propose the following:

Proposal 1	In the description of pur-TimeAlignmentTimer for LTE-M and NB-IoT, capture that if the field is not present the value of infinity shall be used.
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