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[bookmark: _Ref165266342]Introduction
In RAN2#116e meeting, some RRC idle mode issues were discussed and agreements were achieved [1]. 
	· The use of hard TAC or soft TAC is up to network implementation in earth-fixed and earth-moving cells.
· No need to extend the 10 s delay for actions upon reception of RRCConnectionRelease in NB-IoT.
· It is feasible to use the legacy barring bit to block legacy UEs, and it is possible to have a new bit that assumes the functionality of the old bit. It is FFS if it is needed to use the barring bit or whether other mechanism can be assumed (new band etc).




In this contribution, we discuss the TAC update, prevent non-NTN capable UE to access NTN and RRC release and provide our views accordingly.
Discussion
TAC update 
In the previous meetings, the TAC related aspects were discussed. Both hard TAC and soft TAC update are supported and network can choose it based on network implementation and it also agreed that the UE needs to know it when the network stops broadcasting a TAC.
For earth fixed beams, if the area of every earth fixed TA is mapping to the every coverage of fixed beam, the network can broadcast only one TAC and hard TAI update solution can be used. For earth moving beams, the network need to broadcast more than one TAC at TA borders and soft TAI update solution can be used. 
If network broadcast more than one TACs per PLMN, the network can delete or add TAC based on network implementation. So we discuss the following cases on remove TAC. 
Case 1: gNB deletes a TAC, if the remaining TAC is in the TAI list configured for UE, there is no problem if UE don’t know it.
Case 2: gNB1 deletes a TAC, if the remaining TAC is not in the TAI list configured for UE, and gNB2 with the deleted TAC will provide coverage to the UE, there is no problem if UE don’t know it.

Case 3: gNB1 deletes a TAC, if the remaining TAC is not in the TAI list configured for UE, and the gNB with the deleted TAC don’t not provide coverage for the UE, the UE may miss the paging if UE don’t know the TAC removal.
Case 4: gNB deletes a TAC, if the remaining TAC is not in the TAI list configured for UE, but the paging for the UE will still be sent by the gNB, there is no problem if UE don’t know it.
Base on the above discussion, there is no problem if UE don’t know the TAC removal in the most cases. When gNB1 deletes a TAC and the remaining TAC is not in the TAI list configured for UE, and the gNB with the deleted TAC don’t provide coverage for the UE, the UE may miss the paging if UE don’t know the TAC removal. For this case, the UE will perform TAU in the later when the next cell provide the coverage for the UE. From network perspective, if eDRX is not configured for UE, system information modification procedure can be used to trigger UE to acquire the TAC. 
[bookmark: _Ref92786588]Proposal 1: From network perspective, whether system modification procedure is used to inform UEs of TAC removal or not is based on the network implementation. 
[bookmark: _Ref92786589]Proposal 2: From UE perspective, UE can use legacy TAU procedure to require the new TAC.
Prevent legacy / non-NTN capable UE to access a NTN cell
In the last meeting, we discussed how to prevent UE to access a NTN cell and it was agreed that it is feasible to use the legacy bring bit to block legacy UEs and it is possible to have a new bit that assumes the functionality of the old bit. It means the legacy barring bit blocks legacy UEs and introduce a new barring bit to block IoT NTN capable UEs. 
We think there is no need to introduce a new barring bit for the IoT NTN capable UEs. The legacy barring bit can be used to block all UEs, including legacy UEs and IoT NTN capable UEs. If a NTN cell is not barred, the legacy UEs and IoT NTN capable UEs can attempt to access the cell, and then the legacy UEs can’t access to the NTN cell since the legacy UEs can’t recognize the schedule information for NTN specific SIB in SIB1 and can’t acquire the ephemeris and common TA related parameters to perform the UL synchronization. Moreover, the legacy UE can’t access to the NTN cell if there is NTN specific band. 
[bookmark: _Ref92786591]Proposal 3: The legacy barring bit can be used to block all UEs including legacy UEs and IoT NTN capable UEs and there is no need to introduce a new barring bit for the IoT NTN capable UEs.
RRC release
[bookmark: _Hlk78878988]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, 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. Regarding what the receipt of the RRCRelease message has been successfully acknowledged refers to, it was discussed in R2-166558 [2] in RAN2 #95bis and in & R2-168332[3] 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. 
There were two options proposed by companies in last meeting:
Option 1: 1.25s delay value is extended based on UE-gNB RTT, e.g. 1.25+ N*UE-gNB RTT.
Option 2: extend the 1.25s delay to a fix value, e.g. 3.86s
From our point of view, option 1 works better from delay point of view, since large delay will impact the redirection procedure. But we are open to either of the options.
[bookmark: _Ref92786592]Proposal 4: For the reception of RRC release, RAN2 to discuss the following two options for extending the 1.25s delay for eMTC UEs:
Option 1: 1.25s delay value is extended based on UE-gNB RTT, e.g. 1.25 + N*UE-gNB RTT.
Option 2: 1.25s delay value is extended to a fix value, e.g. 3.86s

Conclusions 
In this contribution, we have discussed TAC update, non-capable NTN UE to access to NTN and RRC release and provide some proposals as following: 
Proposal 1: From network perspective, whether system modification procedure is used to inform UEs of TAC removal or not is based on the network implementation.
Proposal 2: From UE perspective, UE can use legacy TAU procedure to require the new TAC.
Proposal 3: The legacy barring bit can be used to block all UEs including legacy UEs and IoT NTN capable UEs and there is no need to introduce a new barring bit for the IoT NTN capable UEs.Proposal 4: For the reception of RRC release, RAN2 to discuss the following two options for extending the 1.25s delay for eMTC UEs:
Option 1: 1.25s delay value is extended based on UE-gNB RTT, e.g. 1.25 + N*UE-gNB RTT.
Option 2: 1.25s delay value is extended to a fix value, e.g. 3.86s
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