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1 Introduction

In this contribution, we will address following remaining issues related to RRC:
1.
RRC release issue for eMTC, i.e. when receiving RRC release message, UE will delay the procedure of RRC release for 1.25s for BL UE or UEs in CE. It is still FFS whether to extend the 1.25s for eMTC UE.

2.
Whether to report the remaining duration of UL sync validity timer.

3.
Decide on Location Reporting by NAS and Coarse location report.
2 Discussion
Issue 1: RRC release issue

RAN2 has agreed that no need to extend the 10 s delay for actions upon reception of RRCConnectionRelease in NB-IoT. However, for eMTC case there is no conclusion.

According to 36.331, when receiving RRCConnectionRelease message, UE will delay the procedure of RRC release for 1.25s for BL UE or UEs in CE, or when lower layers indicates the successful acknowledgement of the receipt of RRCConnectionRelease. The intention for the delay is to allow sufficient time for UE to acknowledge the eNB the reception of RRC release message to reduce the risk of state mismatch. UE waits at least 1.25s before going to idle mode.

	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.



The message sequence diagram for the RRCConnectionRelease message is depicted below:
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In the above diagram, RLC status report, instead of HARQ ACK, is used as the acknowledgement for receipt of RRC release message, because ACK/NACK transmission may not be reliable，eNB can not decide with confidence that whether the received HARQ ACK is actually a ACK or NACK. As there is no HARQ ACK feedback for UL transmission in NB-IOT and eMTC, the absence of UL grant for retransmission is served as an indicator that network has successfully received the RLC status report. Then lower layer can indicate to RRC that the receipt of the RRCConnectionRelease message has been successfully acknowledged. 

The above diagram assumes eNB will poll UE for RLC status report. If eNB doesn’t poll UE, the sending of HARQ ACK for RRC release message will be used as successful acknowledgement of the receipt of RRC release. But in this case, there is only processing delay (quite small) for sending HARQ ACK. The 1.25s RRC delay is not designed to cover this case.
The 1.25s RRC delay is for the case that eNB will poll UE for RLC status report. In this case, from the above diagram we can see that the RRC delay is: 

1 PUCCH duration + (N+1)*MPDCCH duration + (N+1)* PUSCH duration + (2+N)*RTT

The maximum PUCCH/PUSCH/MPDCCH duration is  shown in the table below:
	LTE-M Channel
	Max #repetitions
	Max duration

	MPDCCH
	256
	256 ms

	PDSCH
	2048
	2048 ms

	PUCCH
	128
	128 ms

	PUSCH
	2048
	2048 ms

	PRACH
	128
	128 ms


We assume MPDCCH duration = 128ms, PUCCH duration = 128ms, PUSCH duration = 1000ms, and retransmission N = 0. Then the RRC Delay required is shown in the table below:

	
	N retransmissions
	RRC Delay required

	LEO (600 km)

RTT = 26 ms
	0
	128+128+1000+2*26 = 1308ms

	GEO (35768 km)

RTT = 542 ms
	0
	128+128+1000+2*542 = 2.336s


From the table above, we can see that the required RRC delay from LEO to GEO case ranges from 1.3s to 2.34s. The current 60ms RRC delay is not sufficient.
There are possibly two solutions:

Solution 1: use fixed RRC delay, i.e. 2.5s

Solution 2: calculate the RRC delay based on UE-gNB RTT, i.e. 1.25 + N*UE-gNB RTT, where N = [2].
The drawback of solution 1 is that it will introduce too much delay for LEO case, and it will delay the redirection procedure if RRC release configures redirection.

Proposal 1 For the reception of RRC release, RAN2 choose one from the two options:

a. use fixed RRC delay, i.e. 2.5s.
b. RRC delay is expressed as 1.25+N* UE-gNB RTT, a fixed value N = [2] is used. 
Issue 2: whether to report the remaining duration of UL sync validity timer.

During last RAN2 meeting, there were proposal to report UL sync validity duration to network, there was no conclusion on this. The motivation for this is driven by the epoch time indication method supported by RAN1.  

RAN1 has agreed two ways to indicate epoch time:

1. explicitly provided through SIB the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signaled together with the assistance information

2. implicitly provided through SIB known as the end of the SI window during which the SI message is transmitted.
If epoch time of ephemeris/common TA parameter is explicitly provided in SIB, all UEs will start UL synchronization validity timer at the same time, network knows when UE starts the UL synchronization validity timer. On the other hand, if epoch time of ephemeris/common TA parameter is not explicitly provided in SIB, UE starts the UL synchronization validity timer according to the end of the SI window where SIB is received. Since UE may receive the SIB in different SI windows, network will not know when UE starts the UL synchronization validity timer, and thus doesn’t know when the timer will expire.  However, it unnecessarily assume network will broadcast the same ntnUlSyncValidityDuration in different SI windows. In fact, network can broadcast different ntnUlSyncValidityDuration in different SI window to ensure that the timer will expire at the same time for UEs acquiring SIBx at different SI window. 
Proposal 2 Do not support UE reporting the remaining UL sync validity duration. 

Issue 3: Decide on Location Reporting by NAS and Coarse location report.
In last RAN2 meeting, it was agreed that:
	· For NB-IoT, assume that the location info need to be protected, also coarse location info, as has been stated by SA3. FFS if location can be reported by NAS, can ask CT1/SA2. Can also ask SA3 to confirm their view on coarse location information. Keep R3/SA2 informed.




For NB-IoT UEs, AS security cannot be assumed to be supported. Thus, the location information can not be protected by AS. RAN2 has thus discussed whether to send coarse location. However, SA3 stated that even sending coarse location unprotected should be avoided. The reason to avoid unprotected location report is not from privacy point of view, but from reliability point of view, that is, the unprotected location information may be tampered by third party. As a result, network can not trust the reported location information. Thus, UE should never report coarse location information. RAN2 also discussed the possibility of UE providing location to the MME via NAS procedures. In our view, this solution can be purely NAS solution. RAN2 doesn’t need to discuss this. 
Proposal 3 Reporting coarse location information unprotected should be avoided for NB-IOT UE. 

Proposal 4 The solution of UE providing location to the MME via NAS procedures is purely NAS procedure, RAN2 doesn’t need to discuss the solution.  

3 Conclusions  

Proposal 1 For the reception of RRC release, RAN2 choose one from the two options:

a) use fixed RRC delay, i.e. 2.5s.
b) RRC delay is expressed as 1.25+N* UE-gNB RTT, a fixed value N = [2] is used. 
Proposal 2 Do not support UE reporting the remaining UL sync validity duration.
Proposal 3 Reporting coarse location information unprotected should be avoided for NB-IOT UE. 

Proposal 4 The solution of UE providing location to the MME via NAS procedures is purely NAS procedure, RAN2 doesn’t need to discuss the solution.
References

1/3


UE
eNB
RRC Connection Release
HARQ ACK
UL grant
RLC status report
UL grant
RLC status report
HARQ retransmissions: N
no UL grant
1 RTT
N RTT
1 RTT
waiting for retransmission UL grant
No UL grant received: successfully acknowledge receipt of RRC release
1 PUCCH  duration
+
(N+1)*MPDCCH duration
+
(N+1)* PUSCH duration
+
(2+N)*RTT



