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1 Background
RAN2 discussed the RRC Connection Release Enhancements in NB-IoT in RAN2#100 [1-7] and made the following agreements:
· Confirm that the UE is required to send the HARQ Ack at reception of the RRC Connection Release Message before going to Idle. 

· Thus the main modification for reception of RRC connection release without RLC AM poll is to clarify that the UE can go to Idle immediately after sending HARQ ack without any waiting time. 
· Introduce the clarification above for NB-IoT Rel-14. 

· We don’t support the DCI based RRC connection release for Dec 2017.

· We don’t support timer based release without NAS recovery. 
A CR to 36.331 REL-14 was agreed which clarifies that the release message, for which the poll bit is not set, can be considered succesfully acknowledged when UE has send HARQ ACK [8].
The open issues with RRC Connection Release Enhancements are discussed further in this contribution. 
2 Discussion
RRC release without Poll for MTC
For NB-IoT a clarification was agreed when the UE can go to Idle mode, in case the RRC release does not include a Poll request [8]. The delay in NB-IoT is much higher than in MTC, i.e. 10 sec vs 1.25, but also for MTC it is beneficial to clarify that the UE can go to Idle mode after sending HARQ ACK. Without an explicit clarification for MTC compared to NB-IoT the UE behaviour in MTC could be considered unclear:
Proposal 1: For BL/CE UE the RRCConnectionRelease message is acknowledged when the UE is not polled and the UE has send HARQ ACK.

CRs to 36.331 to REL-14/15 are provided for discussion and agreement [9, 10]. 

RRC release via DCI
RRC release via DCI has been proposed in [3]: 
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It is proposed to use spare bits in DCI format N1 to indicate “RRC release”, but also RLC ACK for UL data and resources for HARQ feedback: 
Table 1 New DCI format N1 interpretation with HARQ as confirmation

	Bit
	Value
	Meaning

	0
	1
	Flag for format N0/format N1 = N1

	1
	1
	NPDCCH order indicator set

	2, 3
	00, 01, 10, 11
	Starting number of NPRACH repetitions

	4, 5, 6, 7, 8, 9
	000000, 000001, …, 111111
	Subcarrier indication of NPRACH

	10
	0
	Optimized RRC Connection Release Indicator

	11, 12, 13
	000, 001, …, 111
	Scheduling delay

	14, 15, 16, 17
	0000, 0001, …., 1111
	HARQ-ACK resource

	18,19,20,21,22
	00000
	5 spare bits all set to 0.


It is clear that the advantage of this approach that no NPDSCH transmission of RRCConnectionRelease message is needed. However this only eliminates the reception of NPDSCH in downlink and the RRCConnectionRelease message is only a few bytes (without redirection info and extended wait time). From a UE power consumption perspective the uplink transmissions are the dominant factor. Compared with RRCConnectionRelease message without RLC poll there is not a huge difference: 

Release via DCI:
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RRC release without Poll:
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The release via DCI requires change to normal MAC/RLC handling, while RRCConnectionRelease message without RLC poll is already supported. The release via DCI requires HARQ feedback based on NPDCCH reception i.e. without NPDSCH reception, which is unusual. This should not be called a HARQ ACK, but e.g. “DCI ACK”. Furthermore it requires RRC to signal the release via DCI. There is a (small) probability of false detection of release via DCI, i.e. when there is a checksum failure (probability 216). Given the limited gain, and the required changes to legacy operation this method is not preferred.
Proposal 2: RRC release via DCI is not considered beneficial.

Timer based transition to Idle without NAS recovery
A timer based transition to idle mode without NAS recovery has been proposed [2] and draft CRs have been presented [9], [10], [11]. A quick release can be realised with a timer configured in the UE, that expires when no more data is send or received after some time (e.g. a number of seconds): 
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Potentially the UE enters cDRX, if configured, while waiting for the timer to expire. In cDRX the UE power consumption is low. With the timer based release there would be no transmissions nor receptions to release the UE. The timer can be configured in MSG4 (and other RRC messages if needed). When the timer expires in the eNB the eNB triggers the release of the S1 connection. Potential RRC state mismatch, e.g. UE remains in connected mode when the eNB cannot reach the UE due to bad radio link, is resolved because the timer will expire in the UE due to data inactivity. A timer based solution avoids signalling transmissions and receptions associated with explicit RRC release signalling: 
Proposal 3: Introduce timer based transition to Idle mode without NAS recovery.

Draft CRs to 36.306, 36.321 and 36.331 are provided for discussion and agreement [11-13].

Early signalling of ResumeIdentity
The ResumeIdentity is signalled in the RRCConnectionRelease message and stored in the UE in Idle mode. The release message is ciphered and integrity protected. The UE can use the ResumeIdentity in the RRCConnectionResumeRequest message to later resume the RRC connection. The resume request is not ciphered, but protected with a message authentication code (ShortMAC-I). The UE discards the ResumeIdentity after having received RRCConnectionSetup or RRCConnectionResume message. Note that there is no AS security for RRCConnectionSetup and only integrity protection is used with RRCConnectionResume message. 
For Early Data Transmission (EDT) the ResumeIdentity is signalled in the “RRC Command” message when the UE is send back to RRC idle mode with suspended state, i.e. when the UE is “released”. In case the “RRC Command” message is used to resume the connection the ResumeIdentity is not signalled in the “RRC Command” message, i.e. it is signalled in the RRCConnectionRelease message as legacy suspend/resume operations. The “RRC Command” message is ciphered and integrity protected. 
For security reasons the ResumeIdentity should be signalled to the UE only when the message is security protected, i.e. ciphered and integrity protected: 
Proposal 4: The ResumeIdentity is not signalled early.

3 Summary

Proposal 1: For BL/CE UE the RRCConnectionRelease message is acknowledged, when the UE is not polled and the UE has send HARQ ACK.

Proposal 2: RRC release via DCI is not considered beneficial.

Proposal 3: Introduce timer based transition to Idle mode without NAS recovery.

Proposal 4: The ResumeIdentity is not signalled early.
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