3GPP TSG-RAN2 #115e
 R2-2107987 
Online, August 9 - 27, 2021   

 


Agenda Item:
8.10.3.3
Source: 
Xiaomi
Title:  
Consideration on RRC release
Document for:
Discussion and Decision

1 Introduction

According to 38.331, when receiving RRC release message, UE will delay the procedure of RRC release for 60ms 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 RRCRelease by the UE

The UE shall:

1>
delay the following actions defined in this sub-clause 60 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;



Due to the large RTT of NTN, we will inspect the validity of the 60ms 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 NB-IOT session, and we have the following observation:

Observation 1: for LTE, 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 NR, similar to NB-IOT, gNB does not send HARQ ACK for UL transmission. Thus, the meaning of  the receipt of the RRCRelease message has been successfully acknowledged is that:
Observation 2: for NR, the receipt of the RRCRelease message has been successfully acknowledged means that:
1. UE does not receive UL grant during drx-RetransmissionTimerUL after UE sends RLC status report for RRC release message, if gNB polls for RLC status report.
2. HARQ ACK has been sent for RRC release message if gNB does not polls for RLC status report.
For bullet 1, multiple interactions (i.e. multiple RTT) are required for UE to know that it has successfully acknowledge the RRC release message. 
The following table is the RLC RTT for NR case:

	SCS [kHz]
	RLC RTT [ms]
	Slot duration [ms]
	HARQ RTT 1 [ms]
	HARQ RTT 2 [ms]
	RLC RTT / 

HARQ RTT 1
	RLC RTT / 

HARQ RTT 2

	15
	50
	1
	4
	8
	12.5
	6.25

	30
	40
	0.5
	2
	4
	20
	10

	60
	30
	0.25
	1
	2
	30
	15

	120
	20
	0.125
	0.5
	1
	40
	20


From the table, we can see that 60ms delay value accommodates 5 HARQ RTT 1 for 15KHz SCS case. 
For NTN, when HARQ RTT increase to 541.46ms, 5 HARQ RTT equals to 2707ms. Thus, the current 60ms delay is not sufficient.
Proposal 1 For the reception of RRC release, the 60ms delay value should be extended for NTN.
Proposal 2 For the reception of RRC release, the 60ms delay value is extended to 2.7s for NTN.
3 Conclusions  

Observation 1: for LTE, 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.
Observation 2: for NR, the receipt of the RRCRelease message has been successfully acknowledged means that:
1. UE does not receive UL grant during drx-RetransmissionTimerUL after UE sends RLC status report for RRC release message, if gNB polls for RLC status report.
2. HARQ ACK has been sent for RRC release message if gNB does not polls for RLC status report.
Proposal 1 For the reception of RRC release, the 60ms delay value should be extended for NTN.
Proposal 2 For the reception of RRC release, the 60ms delay value is extended to 2.7s for NTN.
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