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Introduction
In e-mail discussion [101bis#16][NR] [1], between the open issues in connection control, it is proposed to discuss details for the delay value of processing RRCRelease message. This contribution addresses this open issue.
[bookmark: _Ref178064866]Discussion
In the LTE specification, subclause 5.3.8.3 from TS 36.331 [3], there is the following text in the reception of RRCConnectionRelease:
The UE shall:
1>	except for NB-IoT, BL UEs or UEs in CE,, delay the following actions defined in this sub-clause 60 ms from the moment the RRCConnectionRelease message was received or optionally when lower layers indicate that the receipt of the RRCConnectionRelease message has been successfully acknowledged, whichever is earlier;
1>	for BL UEs or UEs in CE, delay the following actions defined in this sub-clause 1.25 seconds from the moment the RRCConnectionRelease message was received or optionally when lower layers indicate that the receipt of the RRCConnectionRelease message has been successfully acknowledged, whichever is earlier;
1>	for NB-IoT, delay the following actions defined in this sub-clause 10 seconds from the moment the RRCConnectionRelease message was received or optionally when lower layers indicate that the receipt of the RRCConnectionRelease message has been successfully acknowledged, whichever is earlier;
Similarly, in NR TP as a result of email discussion 101bis#16, there is following text:
The UE shall:
1>	delay the following actions defined in this sub-clause X ms from the moment the RRCRelease message was received or optionally when lower layers indicate that the receipt of the RRCRelease message has been successfully acknowledged, whichever is earlier;
Editor’s Note: How to set the value of X (whether it is configurable, or fixed to 60ms as in LTE, etc.).

The motivation for a delay in processing RRCRelease message is to give sufficient time to send HARQ and RLC acknowledgement(s), making the NW aware that RRCRelease message was received by the UE. This could be also resolved with an indication from lower layers to RRC that the message was already acknowledged. However, as previously described in [2], to avoid interactions between lower layers and RRC in this case, a delay can be introduced in the processing of RRCRelease message. 
If the defined delay is too long (more time than needed for lower layer acknowledgement), it would prevent faster changes between states, while it could also increase power consumption, since the UE would only change to idle or inactive state after RRCRelease message is processed. In NR, it could be argued that due to different numerologies, shorter delay values could be proposed.
If the defined delay is too short (less time than needed for lower layer acknowledgement), however, the NW may not be aware if the RRCRelease message was received by the UE, which will create an uncertainty from NW perspective of the UE RRC state. This uncertainty period can be bounded by the configured data inactivity timer, since the expiry of this timer will trigger the UE to enter in idle state. Therefore, aiming a too short delay can result in a longer wait for the NW to know the UE changed state. 
[bookmark: _Toc513635768][bookmark: _Toc513635776][bookmark: _Toc513635777][bookmark: _Toc513635778][bookmark: _Toc513636320]A too short delay in RRCRelease message processing can increase the uncertainty period of the UE RRC state from the NW side.
Besides the aforementioned issues, the indication of acknowledgement from lower layers is captured in section 5.3.8.3 from TS 36.331 [3] as an optional feature, which would be already an optimal behaviour regarding delaying the process of RRCRelease message, since the inserted delay value actually attempts to give sufficient time for the transmission of these acknowledgement(s). Therefore, there is no strong motivation to optimize the delay value to be too short. 
The principle in section 5.3.8.3 from TS 36.331 could be reused, including the optional feature of receiving the indication of acknowledgement from lower layers, while further exceptions could be proposed for specific cases.  
[bookmark: _Toc513635766][bookmark: _Toc513635770][bookmark: _Toc513635772][bookmark: _Toc513635774][bookmark: _Toc513635779][bookmark: _Toc513635869][bookmark: _Toc513636318][bookmark: _Toc513723475][bookmark: _Toc513723496][bookmark: _Toc513723476][bookmark: _Toc513723497]Adopt 60 ms as the delay value (same as LTE) for processing the RRCRelease message, while having, as an optional feature, the indication from lower layers that the receipt of the RRCRelease message has been successfully acknowledged.
However, what remains unclear in LTE is what “receipt of the RRCConnectionRelease message has been successfully acknowledged” actually means. One interpretation would be that it refers to the transmission RLC ACK in the uplink and another interpretation would be that it refers to the DL HARQ feedback as response to the RLC ACK. We consider that latter one is correct interpretation and can only avoid state mismatch.
In NR case, however, due to asynchronous UL HARQ, there is no explicit MAC HARQ ACK in the downlink for an uplink transmission. Thus it needs to be specified when the UE considers RLC ACK to be successfully transmitted:
[bookmark: _Toc513723477][bookmark: _Toc513723498][bookmark: _Toc513723478][bookmark: _Toc513723499][bookmark: _Toc513635767][bookmark: _Toc513635771][bookmark: _Toc513635773][bookmark: _Toc513635775][bookmark: _Toc513635780][bookmark: _Toc513635870][bookmark: _Toc513636319]Clarify that for asynchronous UL HARQ operation that a lower layer indication of successful acknoweledgement of the RRCRelease message means that the UE has sent a HARQ ACK and an RLC status report, if polled, for RRCRelease message and waited for UL HARQ RTT timer length and drx-ULRetransmissionTimer period without receiving an UL grant.
On the other hand,  when STATUS reporting has not been triggered and the UE has sent positive HARQ feedback (ACK), the lower layers can be considered to have indicated that the receipt of the RRCConnectionRelease message has been successfully acknowledged. This case was described for NB-IoT in subclause 5.3.5.3 in the following manner:
NOTE:	For NB-IoT, when STATUS reporting, as defined in TS 36.322 [7], has not been triggered and the UE has sent positive HARQ feedback (ACK), as defined in TS 36.321 [6], the lower layers can be considered to have indicated that the receipt of the RRCConnectionRelease message has been successfully acknowledged.

[bookmark: _Toc513723479][bookmark: _Toc513723500]Similar to LTE NB-IoT, when RLC status reporting has not been triggered, and the UE has sent positive HARQ feedback (ACK), the lower layers can be considered to have indicated that the receipt of the RRCConnectionRelease message has been successfully acknowledged.
Conclusion
In section 2 we made the following observations:
Observation 1	A too short delay in RRCRelease message processing can increase the uncertainty period of the UE RRC state from the NW side.

Based on the discussion in section 2 we propose the following:	
Proposal 1 	Adopt 60 ms as the delay value (same as LTE) for processing the RRCRelease message, while having, as an optional feature, the indication from lower layers that the receipt of the RRCRelease message has been successfully acknowledged.
Proposal 2	Clarify that for asynchronous UL HARQ operation that a lower layer indication of successful acknoweledgement of the RRCRelease message means that the UE has sent a HARQ ACK and an RLC status report, if polled, for RRCRelease message and waited for UL HARQ RTT timer length and drx-ULRetransmissionTimer period without receiving an UL grant.
Proposal 3	Similar to LTE NB-IoT, when RLC status reporting has not been triggered, and the UE has sent positive HARQ feedback (ACK), the lower layers can be considered to have indicated that the receipt of the RRCConnectionRelease message has been successfully acknowledged.
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