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1.	Introduction
In RAN2#110-e meeting, how to handle timing alignment for uplink HARQ feedback to PUR response was discussed but the discussion was not concluded. 
R2-2005945 [ATT110-e][313] PUR open issues

Proposal 4.	pur-TimeAlignmentTimer is not explicitly checked when transmitting uplinkg HARQ feedback to PUR response. TA timer check is excluded for this case. 

In this contribution, we would like to discuss the condition of HARQ feedback transmission and provide TS 36.321 text proposal.
2.	Discussion 
To transmit the HARQ feedback, the UE checks whether the timeAlignmentTimer, associated with the TAG containing the serving cell, is stopped or expired in the current specification. This timing alignment (TA) validation check is not correct for transmission using PUR because the TA validation criteria for PUR is based on pur-timeAlignmentTimer and/or pur-(N)RSRP-ChangeThreshold configuraiton.  
Figure 1 presents the overall procedure of transmission using PUR.
i. The UE shall check TA validation as specified in 5.3.3.19, TS 36.331.  The TA value regarding pur-timeAlignmentTimer and/or pur-(N)RSRP-ChangeThreshold shall be valid for transmission using PUR.
ii. If the UE performs transmission using PUR, at the subframe that contains the end of the corresponding PUSCH transmission plus 4 subframes, the UE starts pur-ResponseWindowTimer.  
iii. The UE may start or restart the pur-timeAlignmentTimer, if configured, when a Timing Advance Command MAC CE is received or PDCCH indicates timing advance adjustment.  
iv. Upon reception of PUR Response within pur-ResponseWindowTimer, the UE transmits HARQ feedback. 


Figure 1. Overall procedure of transmission using PUR
It is expected that the network provides timing advance adjustment via MAC CE or PDCCH indication to the UE, if necessary, based on the quality of UL transmission using PUR. If the UE is configured with pur-timeAlignmentTimer, it would be a rare case that the UE has an invalid TA timer value when it transmits HARQ feedback to PUR Response because the value range of pur-timeAlignmentTimer is relatively very long compared with that of timeAlignmentTimer. However, considering the value range of pur-ResponseWindowTimer, it cannot be guaranteed that the UE has a correct timing adjustment when it transmits HARQ feedback because the timing adjustment could be invalid in several seconds. To ensure the UE transmits HARQ feedback applying the correct amount of timing adjustment, the UE should check whether the TA value regarding pur-timeAlignmentTimer and/or pur-(N)RSRP-ChangeThreshold is valid.
Based on the discussion in the previous meeting, one of the following options could be considered for the condition of TA validation check before HARQ feedback transmission.
Option 1. The UE does not consider any TA validation criteria.
Option 2. The UE performs TA validation based on pur-(N)RSRP-ChangeThreshold, if configured, and pur-timeAlignmentTimer, if configured.

Proposal 1. The condition on transmission of HARQ feedback to PUR Response should be updated accordingly in TS 36.321.
Option 1. The UE does not consider any TA validation criteria.
Option 2. The UE performs TA validation based on pur-(N)RSRP-ChangeThreshold, if configured, and pur-timeAlignmentTimer, if configured.

[bookmark: _GoBack]In Option 1, we may need an assumption that the UE would have the correct amount of timing advance adjustment at the time when it transmits HARQ feedback. Option 2 is expected to provide more accurate validation if the UE is configured with pur-(N)RSRP-ChangeThreshold. 
Proposal 2. Adopt the TP for Option #2.

The text proposal for each option are provided below. 
TP for Option#1
[bookmark: _Toc29242961][bookmark: _Toc37256218][bookmark: _Toc37256372][bookmark: _Toc46500311]5.3.2.2	HARQ process

-	if the HARQ feedback is not for transmission using PUR and if the timeAlignmentTimer, associated with the TAG containing the serving cell on which the HARQ feedback is to be transmitted, is stopped or expired:
-	do not indicate the generated positive or negative acknowledgement to the physical layer.
-	else:
-	indicate the generated positive or negative acknowledgement for this TB to the physical layer.


TP for Option#2
5.3.2.2	HARQ process

-	if transmission using PUR:
-	if the UE does not have a valid timing alignment value as specified in TS 36.331 [8]:
-	do not indicate the generated positive or negative acknowledgement to the physical layer.
-	else:
-	indicate the generated positive or negative acknowledgement for this TB to the physical layer.
-	else:
-	if the timeAlignmentTimer, associated with the TAG containing the serving cell on which the HARQ feedback is to be transmitted, is stopped or expired:
-	do not indicate the generated positive or negative acknowledgement to the physical layer.
-	else:
-	indicate the generated positive or negative acknowledgement for this TB to the physical layer.


3.	Conclusion
Based on the discussion, we propose the following: 
Proposal 1. The condition on transmission of HARQ feedback to PUR Response should be updated accordingly in TS 36.321.
Option 1. The UE does not consider any TA validation criteria.
Option 2. The UE performs TA validation based on pur-(N)RSRP-ChangeThreshold, if configured, and pur-timeAlignmentTimer, if configured.
Proposal 2. Adopt the TP for Option #2.
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