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1 Introduction

According to 36.331, when receiving RRC release message, UE will delay the procedure of RRC release for 1.25ms for BL UE or UEs in CE and 10s for NB-IOT, or when lower layers indicates the successful acknowledgement of the receiption of RRC release. The reason for this is to ensure UE successfully notifying gNB the reception of RRC release message and gNB can thereby release the UE to reduce the risk of state mismatch. 
	5.3.8.3
Reception of the RRCConnectionRelease by the UE

The UE shall:

1>
except for NB-IoT, BL UEs or UEs in CE, delay the following actions defined in this subclause 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 subclause 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 subclause 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.
NOTE 0:
For BL UEs, UEs in CE and 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.




Due to the large RTT of NTN, we will inspect the validity of the 1.25s/10s delay value in this contribution.
2 Discussion
As we stated in the introduction part, the delay value is to accommodate possible (re)transmissions of acknowledgement for RRC release and set an upper limit for the wait time. Regarding what the receipt of the RRCRelease message has been successfully acknowledged refers to, it was discussed in R2-166558 [1] in RAN2 #95bis and in & R2-168332[2] in RAN2 #96, and we have the following observation:

Observation: the receipt of the RRCRelease message has been successfully acknowledged means that:
1. UE receives the HARQ ACK from eNB for UL RLC status report message for UEs other than NB-IOT/eMTC UEs, if eNB polls for RLC status report.
2. UE does not receive UL grant during drx-ULRetransmissionTimer after UE sends RLC status report for RRC release message for NB-IOT/eMTC case, if eNB polls for RLC status report.
a) Note: with asynchronous UL HARQ operation in NB-IoT, eMTC and LAA (unlicensed carrier), where there is no explicit HARQ ACK for uplink transmissions.
3. HARQ ACK has been sent for RRC release message if eNB does not polls for RLC status report for eMTC/NB-IOT.
For bullet 1 and 2 above, multiple interactions (i.e. multiple RTT) are required for UE to know that it has successfully acknowledge the RRC release message. 
For eMTC, the delay is 1.25s. The maximum PUSCH repetition is 2048, the maximum MPDCCH repetition is 256, each repetition is with length 1 subframe. Taking option 2 as the understanding of successful acknowledgement, one HARQ RTT in TN case would be as large as 2048 + 256 + 10 = 2314ms. However, if we design delay based on the maximum repetitions, the delay would be too large, which will impact the following procedure, e.g. redirection. Thus, if we take one tenth of the maximum repetition as example, one HARQ RTT in TN case would be (2048+256)/10 + 10 = 240ms. For 5 HARQ retransmissions, the delay would be 240*5= 1.2s, close to 1.25s. Then, when 541.46ms round trip propagation delay is taken into account, one HARQ RTT would be 541.46+(2048+256)/10 = 771.86 ms. Then, the delay required is 5*771.86ms = 3.86s. 
Proposal 1 For the reception of RRC release, the 1.25s delay value should be extended for eMTC UEs.
Proposal 2 For the reception of RRC release, the 1.25s delay value is extended to 3.86s for eMTC UEs.
For NB-IOT case, the delay is 10s. The maximum PUSCH repetition is 128, the maximum NB-PDCCH repetition is 2048, each repetition is with maximum length 10 subframe. Taking option 2 as the understanding of successful acknowledgement, one HARQ RTT in TN case would be as large as (128 + 2048)*10 + 10 = 21770ms. Similar to eMTC, let us take one tenth of the maximum repetition as example. , one HARQ RTT in TN case would be (2048+128) + 10 = 2186ms. For 5 HARQ retransmissions, the delay would be 2186*5= 10.93s, close to 10s. Then, when 541.46ms round trip propagation delay is taken into account, one HARQ RTT would be 541.46+2048+128 = 2717 ms. Then, the delay required is 5*2717ms = 13.58s, which is not too much large than 10s. So, there may no need to extend the 10s value.
Proposal 3 For the reception of RRC release, the 10s delay value is not extended for NB-IOT UEs for IOT NTN.
3 Conclusions  

Observation: the receipt of the RRCRelease message has been successfully acknowledged means that:
1. UE receives the HARQ ACK from eNB for UL RLC status report message for UEs other than NB-IOT/eMTC UEs, if eNB polls for RLC status report.

2. UE does not receive UL grant during drx-ULRetransmissionTimer after UE sends RLC status report for RRC release message for NB-IOT/eMTC case, if eNB polls for RLC status report.
a) Note: with asynchronous UL HARQ operation in NB-IoT, eMTC and LAA (unlicensed carrier), where there is no explicit HARQ ACK for uplink transmissions.
3. HARQ ACK has been sent for RRC release message if eNB does not polls for RLC status report for eMTC/NB-IOT. 
Proposal 1 For the reception of RRC release, the 1.25s delay value should be extended for eMTC UEs.
Proposal 2 For the reception of RRC release, the 1.25s delay value is extended to 3.86s for eMTC UEs.
Proposal 3 For the reception of RRC release, the 10s delay value is not extended for NB-IOT UEs.
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