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During the RAN2#99 meeting, there was some contribution lead discussion on RRC connection release enhancements for NB-IOT [1][2][3][4][5][6]. The chairman summarized the proposals and it was agreed to haverequested an email discussion to progress the details.
[99#43][NB-IoT] RRC Connection release (Mediatek)
	Objective to iron out the character of the proposals on the table, to be able to take well informed decisions at next meeting 
	Intended outcome: Report to next meeting
	Deadline: 2017-09-21

Based on the contributions to RAN2#99, the proposals on the table are categorized and listed as follows.

1. Modification on RRC release signalling and acknowledgement
· Go to Idle based on UL HARQ-ACK feedback (instead of waiting 10s), requires a new indication in the DL (e.g. by PDCCH/DCI). [Ericsson, [1]]
· RAN2 to agree to remove the need for RLC ACK and rely on the HARQ ACK, by using a MAC CE to trigger the RRC connection release and to skip the 10s wait. [HW, [4]]
· UE go to Idle based on DCI indication, where the indication can be ACKed in the UL (either by scheduled ACK or PRACH) [QC, [6]]
· Timer triggered RRC release (without NAS recovery), with the information originally carried by RRC release message delivered to UE via RRC setup, resume, reconfiguration message. [MediaTek, [2]]
2. Immediate release upon receiving RRCConnectionRelease message
· In Rel-15, for NB-IoT, if the network doesn’t set Poll bit in the RLC PDU containing the RRCConnectionRelease message, the UE performs the RRC Connection Release related actions immediately after the UE receives the RRCConnectionRelease message. (No wait for 10s). State mismatch can be resolved by the current RRC inactivity timer.  [LG, [3]]
· Proposal: RLC UM can be used for RRC connection release. [ZTE, [5]]
The message flow for RRC Connection Release in current NB-IOT systems is shown in the figure below for reference.


Figure 1.	The message flow for RRC Release in current NB-IOT systems
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RRC release Signalling
Several companies proposed that the network can signal RRC release by methods other than the RRCConnectionRelease message, for example,
· A new signalling rather than RRC message in DL, e.g., DCI, PDCCH, or MAC CE
· Signalling via RRC setup, resume, or reconfiguration message
Q1: Can RRC release be signalled by methods other than RRCConnectionRelease message?
	Company name
	Comments

	
	

	Huawei, HiSilicon
	1. Option 1: New signalling in DL, e.g., DCI, PDCCH, or MAC CE
Yes. New signalling approach (e.g. MAC or PDCCH) can be used to order the release of the connection. The only difference with these approaches, is about reliability.  However, Rel-14 has introduced a mechanism to solve the issue of UE-NW state desynchronisation
2. Option 2: Signalling via RRC setup, resume, or reconfiguration message
No. We do not see how RRC setup, resume, or reconfiguration message can be used to order the release of the connection. However, these messages could be used to configure parameters for autonomous release.

	Intel
	No. RRC level message (i.e. RRCConnectionRelease message over SRB1) should be used, as it provides the reliability via RLC AM and HARQ. This will prevent any state mismatch between the network and the UE. 

	LG
	No, 
We should rely on RRCConnectionRelease message while we can discuss how to reduce latency to enter RRC_IDLE with RRCConnectionRelease message.
MAC/PHY level signalling (DCI, PDCCH, or MAC CE) for RRC Connection release is not acceptable due to reliability issue. In addition, we see no reason to introduce another RRC message replacing RRCConnectionRelease message.


	MediaTek
	Yes. It should be possible to release RRC connection without RRCConnectionRelease message.

	Ericsson
	First we have a comment on the categorization in chapter 1, i.e. DCI and MAC CE approach provide an alternative method to the RRC release message. But UL HARQ-ACK feedback does not provide and alternative method, but assists the existing RRC release message. Furthermore dataInactivityTimer is already supported in NB-IoT, i.e. already today a short dataInactivityTimer in the NB-IoT can cause the UE to go to Idle mode without having received the RRC release message, however subsequently the UE would perform a NAS recovery (TAU), which destroys any power savings. PS: dataInactivityTimer without NAS recovery is also mentioned in [Ericsson].

We do not see the need to introduce an alternative signal for the RRC release message (e.g. DCI or MAC CE). Such alternative signal introduces additional complexity and implementation effort in the UE for little gain, i.e. the eNB can already not set the poll bit in the RRC release message. 

	Qualcomm
	Yes this can be done for RRC CONNECTION RELEASE message that does not need to convey any other information. For suspension case it means either send RRC CONNECTION RELEASE message containing resumeID or provide resumeID in earlier RRC message (such as RRC CONNECTION RESUME) and use release indication in PDCCH instead of RRC CONNECTION RELEASE message. We don’t think using MAC CE to signal RRC connection release achieves maximum efficiency, see answer to question 2.

	Nokia
	No, To avoid state mismatches between eNB and UE RRC signalling needs to be used. RRC signalling is reliable, because of RLC AM and HARQ.

	NEC
	No. Regarding how to signal the RRC connection release message, the current RRC signalling should not be changed in order for reliable transmission as well as consistent handling of state transition via explicit signalling.

	ZTE
	Yes. We agree with MediaTek that it should be possible to release RRC connection without RRCConnectionRelease message.
Considering power saving is very critical for NB-IoT UE, and after reception of RRCConnectionRelease message, the UE will send HARQ ack, RLC ack, and delay 10s to leave RRC_CONNECTED state that will cause extra power consumption, we think the current release mechanism really needs to be optimized. The state mismatches issue at least can be handled by the DataInactivityTimer feature introduced in Rel-14 if it exists.

For the option 1, we understand the intention is to introduce an alternative method to the current RRC release mechanism with the purpose of reducing signalling exchange and saving UE power. We think timer-based (to configure a timer through RRC signalling) autonomous release can also be included in this option. And we are open to discuss the details.

For the option 2, we should clarify that RRC connection cannot be released via RRC setup, resume, or reconfiguration message. But when the new signalling approach (e.g MAC CE, DCI or Timer in option 1) is used to release the RRC connection, the information (e.g rrc-SuspendIndication, resumeIdentity etc) originally carried over RRCConnectionRelease message should be delivered to UE by other way. The most suitable approach is to carry these parameters in the earlier RRC messages, e.g RRC setup, resume, or reconfiguration messages.

	
	



Q2: If the answer to Q1 is YES, what method is preferred for RRC release signalling? Why?
	Company name
	Comments

	Huawei, HiSilicon
	In our views, UE autonomous release does not work well with the mechanisms that were introduced for release assistance indication in both NAS or MAC and we do see a need to replace these mechanism with something else.
For this reason, we prefer explicit signalling from the NW. We think that MAC or PDCCH signalling are similar methods. 

	MediaTek
	We are fine with either lower layer signalling (DCI, PDCCH, or MAC CE) or signalling via RRCConnectionSetup message (Msg4). Lower layer signalling can be used to trigger immediate RRC release, while Msg4 indicates the condition when UE can autonomously release itself to RRC_IDLE.

	Ericsson
	We prefer to have a solution that works with and without the existing RRC release message, i.e. we prefer to introduce these two solutions:
1. UL HARQ-ACK feedback: reduces the latency with which the UE can go to idle mode after having received the RRC release message. This solution is also introduced for MTC.
2. dataInactivityTimer without NAS recovery: this avoids all RRC/RLC/MAC signalling associated with the RRC release, i.e. it not only a power saving gain for the UE, but also reduces signalling load. 

We consider the MAC CE and DCI solutions, more complex compared to the solutions mentioned above, which may also require more discussions to complete the work in December. The DCI solution is also not preferred due to the L3-L1 interaction (i.e. typical L3 implementations in UE/eNB are not involved with L1 DCI configuration), and the potential work/interaction needed with RAN1 WG to be completed in December.

We consider the NAS/AS RAI complementary to dataInactivityTimer without NAS recovery. The eNB can still send a release to the UE while dataInactivityTimer is running. Furthermore in cases where the UE does not support RAI (e.g. the UE does not have a priori knowledge of the traffic pattern, or multiple un-coordinated applications run on top) then the release has to be performed based on traffic monitoring, and in such case it might be beneficial to have such timer running in the UE. Finally it is noted that a RAI indication from the UE can be assumed to speed up the RRC connection release, e.g. the eNB might release the UE immediately upon receiving RAI indication from the UE (provided there is no pending DL data in the eNB and no data is expected), however the eNB might also apply a shorter NW inactivity timer. 

	Qualcomm
	DCI method is preferred as this brings the maximum reduction in power consumption and radio resource usage as this eliminates the need for NPDSCH reception. 

	ZTE
	We prefer timer based autonomous RRC connection release. With this scheme, reception of RRC/lower layer release signalling and/or sending the ACK can be avoided and the UE power can be saved a lot. And state mismatches issue doesn’t exist.

For the lower layer signalling scheme, additional physical resources are needed for sending DCI/MAC CE and the ACK for DCI/MAC CE is still needed. The risk of state mismatches also exists. That’s why we don’t prefer it. But we think lower layer signalling can be a supplement and used in some cases for triggering immediate RRC release. 

	Veolia
	It seems there are different options possible - We would favour solution bringing the maximum power consumption reduction

	
	



In addition to signalling RRC release, the RRCConnectionRelease message carries also other information for purposes such as resume identification and mobility control. If RRC release signalling is not delivered via RRC message, we need to find a way to deliver such information to UE.
Q3: What information needs to be delivered to UE together with RRC release signalling?
	Company name
	Comments

	Huawei/HiSilicon
	None:
In most cases, the RRCConnectionRelease message does not carry any meaningful information, at the exception of the resumeIdentity for the User plane solution, which we assume can be provided at an earlier point of time.
For the ‘rare’ cases where the network needs to signal one of the legacy information, e,g. releaseCause ‘loadBalancingTAUrequired’, extendedWaitTime, extendedWaitTime-CPdata or redirectedCarrierInfo, the legacy RRCConnectionrelease message can be used.

	MediaTek
	One target use case of quick RRC release solution is UE sending a piece of small data with very long period, e.g., meter reporting. In addition, CIoT UP optimization should still be supported.
There are four major fields in RRCConnectionRelease-NB message:
1. releaseCause: This field is needed for RRC suspend in CIoT UP optimization (releaseCause: ‘suspend’).
2. resumeIdentity: This field is needed for RRC resume in CIoT UP optimization.
3. extendedWaitTime: In congested network, eNB uses this field to ask UE to wait before sending a new connection request. If UE does not request for a new connection after previous connection is released, this field is not needed. Otherwise the field is needed.
redirectedCarrierInfo: This field is used to redirect the UE to a NB-IoT carrier frequency, by means of the cell selection upon leaving RRC_CONNECTED. In the target use case, there is a large amount of UE, and redirection should be supported for load balancing. Therefore, this field is needed.

	Ericsson
	Similar view as HW; i.e. we do not see a need to introduce “release info” (e.g. redirection info, etc) in MSG4, the eNB could decide not to configure a quick release (e.g. in MSG3) when the eNB wants to configure “release info” in the UE, which we assume is not the typical case. In our view the ResumeId should not be signalled early, i.e. remain in the release message. 

	Qualcomm
	For CP mode there is no need for any other information.
Fur UP mode DCI could also carry NCC to be used at next resume is resumeID is provided during RRC connection establishment (see answer to Question 1)

	Nokia
	Everything that is included in the RRC Connection Release message.

	NEC
	From functional point of view, every other information in legacy RRC connection release for NB-IoT shall be able to be included and the enhancement should not be specific to particular scenario (e.g. applicable only to CP solution). (That is why we do not see it is reasonable to use message other than RRC.)

	ZTE
	We should clarify that if the “RRC release signalling” in “What information needs to be delivered to UE together with RRC release signalling” means the new RRC release signalling (e.g MAC CE, DCI or Timer), then no other information would be delivered except release indication since there may be not enough bits in the signalling. 

As we have mentioned in comments for Q1, if we check what information in legacy RRCConnectionRelease are necessary when UE releases the RRC connection, we think most of them are needed, e.g rrc-SuspendIndication, resumeIdentity, extendedWaitTime, extendedWaitTime-CPdata etc. And they can be configured in early RRC messages. For example, in the network overload case, the timer based autonomous RRC connection release is highly preferred since it can avoid signalling exchange. And the extendedWaitTime is also needed considering that relieving overload is the reason for introducing this parameter in the legacy LTE. 

	Veolia
	Not sure a particular information is needed to be provided to the UE – the interest is just to release the connection without waiting further.
We would agree with Huawei then and Qualcomm for the DCI mode.



Q4: If RRC release is not signalled via RRC message, how is the information originally carried by RRC release message delivered to UE?
	Company name
	Comments

	Huawei/HiSilicon
	As explained in Q3, the only information that needs to be relocated is the resumeIdentity. The information could be provided in RRCConnectionResume message if it can be delivered unciphered (needs to check with SA3) or RRCConnectionReconfiguration message.

	MediaTek
	If the information cannot be carried by RRCConnectionRelease message, it can be carried by RRCConnectionSetup message (Msg4). Then upon leaving RRC_CONNECTED, UE takes corresponding configurations or operations (e.g. selects to the indicated carrier).

	Ericsson
	See answer to Q3. 

	Qualcomm
	If other information, such as extended wait timer or redirection information needs to be provided to the UE then existing RRC Connection Release message can be used. Such situation should be rare.

	ZTE
	The information can be carried on RRCConnectionSetup-NB, RRCConnectionResume-NB, RRCConnectionReestablishment-NB or RRCConnectionReconfiguration-NB message. Considering that mainly small data is carried over NB-IoT and the RRC connection duration is short, there is little difference between using different messages to carry the information. 

	Veolia
	No preference except if the choice of the way the information is delivered to the UE has an impact on the power consumption.

	
	



RRC release acknowledgement
In current NB-IOT systems, UE is polled in the RRCConnectionRelease message and then sends RLC STATUS report. Since HARQ feedback is not supported for NB-IOT UL transmission, UE waits 10 seconds from the moment of receiving RRCConnectionRelease before going to IDLE. The 10-second delay can be avoided by modifying the way of acknowledging RRC release signalling. For example,
· UE is polled in RRC release signalling, but the RLC STATUS report is explicitly acknowledged by HARQ feedback for UL transmission.
· UE is NOT polled in RRC release signalling, and UE performs the RRC Connection Release related actions immediately after sending the HARQ ACK for RRC release.
Q5: Should UE be polled in RRC release signalling, i.e., acknowledged at RLC layer? Why?
	Company name
	Comments

	Huawei/HiSilicon
	Option 1:  the RLC STATUS report is explicitly acknowledged by HARQ feedback for UL transmission
Introduction of UL HARQ feedback is a RAN1 topic and is out of the scope of the WID
Option2: UE is NOT polled in RRC release signalling, and UE performs the RRC Connection Release 
Determining whether the poll bit is set or not will require complex inter-layer interactions in the UE, complexity that the 10 s delay timer tries to avoid
On the other hand, we could lift the 10s delay requirement regardless of whether a SR is requested or not, i.e. the UE could release all radio resources immediately.

	Intel
	As mentioned in Q1, it is to prevent the state mismatch between the UE and the network. The RLC ACK in the RLC status report informs the network that UE has received the release message.

We prefer that the 10-second delay is avoided via explicitly acknowledged by HARQ feedback for the RLC status report and such explicit Ack can be configured just for the RRC Connection Release case.

	LG
	In case the UE fails at reception of RRCConnectionRelease message, we can rely on DataInactivityTimer to avoid RRC status mismatch. Therefore, there is no need to retransmit RRCConnectionRelease message in RLC/PHY layer, and hence, the UE doesn’t need to send RLC Status report or HARQ feedback.

In case the UE successfully receives RRCConnectionRelease message, it is straightforward that there is no need to retransmit RRCConnectionRelease message in RLC/PHY layer, and hence, the UE doesn’t need to send RLC Status report or HARQ feedback.

For clear understanding, the mechanism in our mind is that,
1. From the network side, the eNB does not set poll bit for the RRCConnectionRelease and the eNB considers that the UE enters into RRC_IDLE immediately after sending RRCConnectionRelease message. 
2. From the UE side, if the UE successfully receives the RRCConnectionRelease message, the UE immediately performs action leaving RRC_CONNECTED (S5.3.12 in TS36.331). As TAT is stopped due to MAC reset upon leaving RRC_CONNECTED, the UE doesn’t send any HARQ feedback. If the UE doesn’t successfully receive the RRCConnectionRelease message, the UE will perform action leaving RRC_CONNECTED when DataInactivityTimer expires.

Response to Huawei: It is totally eNB’s responsibility whether to set Poll bit or not. From UE side, checking Poll bit in RLC has already been there from Rel-[8], therefore, no additional complexity is foreseen.

	MediaTek
	No, RLC poll is not needed. There may be concerns about eNB-UE status mismatch: For example, if UE receives RRC release signalling but eNB does not receive corresponding HARQ ACK. Actually, this can be resolved by a (protecting) inactivity timer, as explained in our answer to Q7.

	Ericsson
	Option 1: For MTC it was agreed to introduce UL HARQ-ACK feedback and in our view this could also be done for NB-IoT. 
Option 2: In our view the UE should reply with RLC SR when polled, i.e. otherwise this functionality becomes useless. The eNB can decide not to POLL the UE in the RRC release message (e.g. to save power), but this is up to the eNB. 

	Qualcomm
	If RRC connection release using DCI is agreed then don’t see the need to optimise further when RRC CONNECTION RELEASE message is used for the rare cases. As the RRC CONNECTION RELEASE message may carry other information which the eNB may need to know if UE has successfully received then RAN1 should be consulted if HARQ feedback transmitted by UE is sufficient for eNB or should this be enhanced to avoid the need for UE to RLC STATUS PDU. 

	Nokia 
	RRC signalling needs to be reliable and therefore RLC level ACK is needed. Otherwise we end up having state mismatches between the UE and eNB. 

	NEC
	It should be possible for the eNB to poll the RLC SR to keep the reliability of RRC connection release message high. On the other hand, if UL HARQ-ACK feedback is feasible, then the eNB can select which way to use, i.e. release after RLC SR or just confirm the UL HARQ-ACK. So, similar view as Ericsson.
Note that what RAN2 agreed is that support for UL HARQ-ACK feedback is up to RAN1 to decide in Rel-15 MTC(eMTC4), but it was not confirmed yet, if our understanding is correct.

	ZTE
	Agree with Qualcomm that if new signalling approach (e.g MAC CE, DCI or Timer) is agreed, the legacy RRCConnectionRelease-NB scheme will be used rarely and it’s not so necessary to further optimize it.

Moreover, our comments for the above options are as follows:
Option1:
Agree with Huawei/HiSilicon that it’s a RAN1 topic and is out of the scope of the WID

Option2:
If no RLC status report is sent by UE, we are not clear how eNB could maintain the RLC-AM entity, especially the retransmission buffer (see the below figure from <36.322>, which is done in eNB triggered by reception of RLC status report from UE). Maybe special treatment should be introduced for such “new” RLC-AM for the RRCConnectionRelease-NB.



Figure 4.2.1.3.1-1: Model of an acknowledged mode entity

	Veolia
	Agree with Qualcomm that if new signalling approach (e.g MAC CE, DCI or Timer) is chosen, there is no need to optimise further.



Currently, RRCConnectionRelease message is transmitted on SRB1 in RLC-AM. If RLC SR is not required after RRC release signalling, the signalling is not RLC ACKED. Then we have the following question.
Q6: If RLC SR is not required for RRC release, is RRC release signalling transmitted in RLC-AM, RLC-UM, or none of both?
	Company name
	Comments

	Huawei/HiSilicon
	We do not see the benefit to introduce RLC UM only for RRC Connection release when other methods with less impact are possible.

	LG
	In SRB1, RLC Status report is not required only for the RRCConnectionRelease message, which can be handled in the eNB side by not setting the Poll bit for RRCConnectionRelease message. Therefore, we see no need of introducing RLC UM for SRB1.
In addition, SRB1 using RLC UM is almost like a new type of bearer, e.g., SRB1ter. Therefore, we need to discuss how to handle this new type of bearer, e.g., establishment, re-establishment, etc, which seems too much.

	MediaTek
	We prefer to keep it RLC-AM, and it is sufficient to not poll if a Status Report is not desired.

	Ericsson
	We would like to consider RLC UM in a broader context than just for the RRC release, i.e. this can be useful for power saving over SRB in general. 

	Qualcomm
	WE also don’t see the need to use RLC UM only for delivery of RRC CONNECTION RELEASE message. The same RLC mode should be used for RRC CONNECTION RELEASE message as it is used for RLC connection itself; there is no justification for UE to use RLC AM for connected mode but use RLC UM for just RLC CONNECTION RELEASE message.

	Nokia 
	We do not see the benefit to introduce RLC UM for RRC message transmission, which seems actually quite large change in the specifications.

	NEC
	We do not see the need and benefit for using RLC UM, either.

	ZTE
	We think the current RRC release procedure keeps the UE in the RRC_CONNECTED state for an unnecessary period of time, that’s why we mainly think RLC UM can be used if  RRCConnectionRelease-NB message will still be sent in some cases. 

We also can agree with Ericsson to consider RLC UM in a broader context.

	Veolia
	We do not see the benefit to introduce RLC UM for RRC message transmission as solutions with less impacts are possible.



Timer-based release at UE side
The DataInactivityTimer was introduced in Rel-14 to solve the problem of a potential RRC state mismatch between UE and eNB. When the DataInactivityTimer expires the UE goes to idle mode and NAS recovery (TAU request) is triggered. In current design, DataInactivityTimer is considered as a kind of backup mechanism and is typically configured longer than the normal RRC inactivity timer. 
For RRC release enhancements, if UE is not polled in RRC release signalling, reliability of the release signalling is provided only by HARQ feedback, and status mismatch between gNB and UE may happen if the RRC release signalling or HARQ feedback is not properly received. An inactivity timer may be introduced to ensure UE release. The role and operation of the inactivity timer described here are different from that of DataInactivityTimer. For example, NAS recovery may not be triggered upon timer expiry.
Q7: Should timer-based release be introduced at UE side? How does it work? What should UE do upon timer expiry?
	Company name
	Comments

	Huawei/HiSilicon
	No
Introducing a timer based release would invalidate the release assistance indication and the data inactivity monitoring mechanisms introduced in previous release. We cannot see the justification.
We also think it will be difficult to set the timer value efficiently as it should be long enough to leave enough opportunities for the downlink signalling / data (from MME, or eNB)

	Intel
	Though we see the benefit of UE power saving with such approach, it is unclear to us how such timer approach without the NAS recovery will resolve the UE and eNB state mismatch. Furthermore there is already the 10s timer. Hence we are not sure the use of the new timer. 

	LG
	No
If the UE can successfully receive the RRCConnectionRelease message, timer-based release only requires more power consumption in UE side. It would be best for the UE to immediately enter RRC_IDLE upon receiving the RRCConnectionRelease message. 

If the UE cannot successfully receive the RRCConnectionRelease message due to bad radio quality, the UE can rely on the DataInactivityTimer to enter RRC_IDLE. It is totally up to eNB scheduling policy how long the DataInactivityTimer will be. Introducing a new timer with the same purpose is redundant.

Regarding TAU request upon DataInactivityTimer expiry, we have sympathy that there is no reason for triggering TAU request even for normal UE as well as NB-IoT/MTC. Therefore, we think it can be discussed as TEI.

	MediaTek
	1. Yes, a new inactivity timer should be introduced for quick RRC release.
2. The timer may be used in two ways:
(1) There is no explicit RRC release signalling: The timer is an inactivity timer for UE autonomous release. It is started upon completion of each data transmission or reception, and the UE goes to IDLE upon timer expiry. At network side, the timer is adjusted by propagation delay
(2) There is explicit RRC release signalling: In most cases, UE is sent to RRC_IDLE by the signalling. The timer is also started upon completion of each data transmission or reception, but it is a back-up method used to resolve potential network-UE RRC state mismatch.
· If UE receives RRC release signalling but network receives HARQ NACK (ACK->NACK), network assumes UE is in RRC_IDLE after the timer expires.
· If UE does not receive RRC release signalling but network receives HARQ ACK (NACK->ACK), UE enters RRC_IDLE after the timer expires.
· If UE does not receive RRC signalling after maximum number of HARQ retransmissions, UE enters RRC_IDLE after the timer expires.
3. The UE behaviours upon timer expiry depend on the mechanism of RRC release:
(1) There is no explicit RRC release signalling: Unlike DataInactivityTimer, the new inactivity timer is not used to detect RRC connection failure. Therefore, upon timer expiry, UE simply goes to IDLE and NAS recovery is not triggered. 
(2) There is explicit RRC release signalling: It could be discussed if NAS recovery is needed upon expiry.
Note: Due to the resulting different UE behaviours, network should indicate in Msg4 whether it will send RRC release signalling for the connection to be established.

	Ericsson
	In our view the existing dataInactivityTimer feature, but then without NAS recovery, can be introduced with few changes, i.e.  the eNB should configure dataInactivityTimer without NAS recovery in MSG4, the UE should indicate release cause “other” to the upper layers, and re-start the timer when there are still L1 transmissions/receptions ongoing. 

	Qualcomm
	No, timer based approach should not be used for normal RRC connection release. Timer based approach is appropriate for error cases or when AS layer in the UE does not know when no more data to be exhanced. It should not be used for small data transfers where UE has very good idea of when no more data exchange is expected.

	Nokia
	No, UE autonomous release by timer would cause state mismatches between eNB and UE.

	NEC
	No. The timer based UE autonomous release should not be supported as the normal way, because clear network controlled state transition (i.e. release this case) shall be supported as a basis.

	ZTE
	Yes. 
As our comments in Q2, timer based RRC connection release should be used as a baseline. Such scheme should work alike the DataInactivityTimer function except that TAU is not triggered, which could be easily realised with the release reason of 'suspension of the RRC' or 'User Inactivity' etc. instead of 'RRC connection failure'(we think we have similar thoughts as Ericsson in this question).

About time value of the timer, we don’t think it’s difficult to be set. The eNB can get enough information to set suitable value. And even for the lower layer signalling scheme, there may also have an internal timer in the eNB in order to better make a trade-off between fast release and avoiding frequent RRC connection setup.

	Veolia
	No
We agree with Huawei and we would not like to see an approach invalidating the release assistance indication which has been proven extremely useful and efficient.



The value range of REL-14 DataInactivityTimer is {1, 2, 3, 5, 7, 10, 15, 20, 40, 50, 60, 80, 100, 120, 150, 180} second. If timer-based release at UE side is introduced, we need to study its value range (e.g. it’s shorter than normal RRC inactivity timer)
Q8: If timer-based release at UE side is introduced, what should be the value range of the new inactivity timer?
	Company name
	Comments

	Huawei/ HiSilicon 
	The timer should be long enough to allow data / signalling from the MME or the eNB and allow some scheduling flexibility at the eNB so the lower values are not appropriate. Timer should also take into account the level of coverage enhancements.

	MediaTek
	The new inactivity timer is for quick RRC quick release, so some large values of DataInactivityTimer should not be considered in its value range. Moreover, if there is explicit RRC release signalling, the timer, as a back-up method, should be longer than the RRC inactivity timer at network side. 

	Ericsson
	In our view a shorter range can be used, i.e. {1, 2, 3, 5, 7, 10, 15, 20} seconds. A shorter range than 1 sec in our view is not feasible with the operation in coverage enhancements in NB-IoT. 

	Qualcomm
	We don’t see the need to use timer-based approach hence no need to discuss its range. The existing range for error cases is sufficient and eNB should take into account UE coverage when it configures this timer.

	ZTE
	For the minimum value, we think it would be as small as possible for UE power saving. And it would not be less than the Uu RTT latencies. Considering there are many cases that the UE is in the normal coverage, we think milliseconds level is feasible and needs to be considered for the minimum value, e.g. 100ms. 

	Veolia
	As we do not see the need (we are even opposed) to use timer based approach we would abstain on this question.

	
	


Any other comments?
Please provide additional comments here. Companies may also describe your preferred design as a whole piece (e.g. message flow) here.
	Company name
	Comments

	Huawei/ HiSilicon 
	Our proposal:
RRC Connection Release triggered by a MAC CE or a new PDCCH format. The UE releases all resources after sending HARQ ACK.
The legacy RRC Connection Release message will still be used when special information need to be signalled to the UE, e.g. release cause, extended wait time or redirection information. 
The resumeIdentity is moved to either RRCConnectionResume or RRCConnectionReconfiguration
The impact on MAC and RRC specification is minimal. 

	MediaTek

	Our designs are illustrated in the figures below.
Case 1: The inactivity timer is used for UE autonomous release (no explicit RRC release signalling)


Case 2: The inactivity timer is used as back-up method (explicit RRC release signalling)



	Qualcomm
	Proposal:
If eNB knows during RRC connection establishment that UE supports suspend/resume then eNB may provide resumeID for next resumption.
RC connection release triggered by PDCCH. If UE was provided with resumeID then PDCCH to also carry NCC and suspend indication.
After completion of transmission of acknowledgement of PDCCH reception (HARQ ACK or PRACH), UE considers all RLC data PDUs have been successfully delivered to eNB, releases all resources and enters idle mode.

Furthermore, RRC connection release enhancements should be considered for both NB-IoT and eMTC.

	ZTE
	Proposal:
1. Timer based RRC connection release should be used as a baseline for quick RRC release, which should work alike the DataInactivityTimer function except that TAU is not triggered.
2. Other efficient new release signaling e.g. DCI, PDCCH, or MAC CE can be as a supplement and we are open to further discuss.
3. The information (e.g rrc-SuspendIndication, resumeIdentity etc) originally carried over RRCConnectionRelease message should be delivered to UE earlier, e.g by RRC message of RRCConnectionSetup-NB, RRCConnectionResume-NB, RRCConnectionReestablishment-NB or RRCConnectionReconfiguration-NB.


	Veolia
	We are still struggling to find the approach the most beneficial in term of power savings between the different lower layer signalling (DCI, PDCCH, or MAC CE) – we would favour the one providing the maximum power consumption reduction and would like to encourage company to show more tangible evaluation/comparison between the different options

	
	

	
	



Summary of email discussion
Ten companies replied to this email discussion.
RRC release signalling
Q1: Can RRC release be signalled by methods other than RRCConnectionRelease message?
· Yes: Four companies
· No: Five companies
Q2: If the answer to Q1 is YES, what method is preferred for RRC release signalling? Why?
Among the four companies supporting RRC release signalling different from RRCConnectionRelease,
· Two companies support UE autonomous release.
· Four companies support lower-layer signalling, among them DCI indication is commonly supported. Companies clarify that RRC setup, resume, or reconfiguration message cannot be used to order the release of the connection. However, these messages can be used to configure parameters, and then NW uses DCI indication to order the release of connection.
One company who supports keeping RRCConnectionRelease proposes a modified mechanism, including (1) introducing UL HARQ and (2) dataInactivityTimer without NAS recovery.
Q3: What information needs to be delivered to UE together with RRC release signalling?
Most companies do not see the need of any other ‘release info’, and think that if there is any legacy information to be delivered, the RRCConnectionRelease message can be used. For UP solution, three companies think that resumeID can be provided earlier. More specifically, two companies mentioned that DCI could also carry NCC to be used at next resume if resumeID is provided during RRC connection establishment.
Q4: If RRC release is not signalled via RRC message, how is the information originally carried by RRC release message delivered to UE?
Three companies think that the information is still be delivered in RRCConnectionRelease when needed; among them one company think that resume ID may be delivered earlier. Two companies think that the information can be delivered in Msg4.
RRC release acknowledgement
Q5: Should UE be polled in RRC release signalling, i.e., acknowledged at RLC layer? Why?
Two companies think that RLC SR is needed, among them one company thinks that UL HARQ can be introduced to avoid 10s waiting. Two companies think that it’s up to eNB whether to set the Poll bit, and if UE is polled, UL HARQ can be introduced. Three companies think that UE should not be polled and should be released immediately upon receiving RRC release signalling. Three companies think that if RRC release based on DCI indication is introduced, further optimization for the rarely used RRCConnectionRelease message is not needed.
Q6: If RLC SR is not required for RRC release, is RRC release signalling transmitted in RLC-AM, RLC-UM, or none of both?
Seven companies prefer to keep it RLC-AM. Two companies would consider RLC-UM.
Timer-based release at UE side
Q7: Should timer-based release be introduced at UE side? How does it work? What should UE do upon timer expiry?
Seven companies do not want timer-based release to be introduced at UE side. One company prefers DataInactivityTimer without NAS recovery. Two companies think that a new timer can be introduced for RRC release.
Q8: If timer-based release at UE side is introduced, what should be the value range of the new inactivity timer?
Three companies prefer shorter value range. One company thinks that lower values are not appropriate.
Proposed way forward
Based on the email response, we need to further discuss whether RRC release can be signalled via DCI indication rather than RRCConnectionRelease message.
Proposal 1:	RAN2 to discuss whether to support RRC release via lower-layer signalling.
Even though the above fundamental issue is still unclear, some conclusions can be drawn for other parts of the email discussion.
Most companies suggest that if RRC release is not signalled via RRC message but there is any legacy information to be delivered, the RRCConnectionRelease message can be used. For UP solution, we may study whether and how the resume ID can be transmitted earlier.
Proposal 2:	If RRC release is not signalled via RRC message but there is any legacy information to be delivered, the RRCConnectionRelease message can be used.
Proposal 3:	For UP solution, study whether and how the resume ID can be transmitted earlier.
Most companies agree that UE can be released immediately (without sending RLC SR) upon receiving RRC release signalling, which can be either RRCConnectionRelease message without Poll bit or a DCI indication. Most companies think that RRC release signalling is considered to be transmitted in RLC-AM, even the UE is not polled.
Proposal 4:	UE can be released immediately upon receiving RRC release signalling, which can be either RRC message without Poll bit, or a DCI indication.
Proposal 5:	RRC release signalling is considered to be transmitted in RLC-AM.
Most companies do not support timer-based release at UE side.
Proposal 6:	Timer-based release at UE side is not supported.
Reference
[1] [bookmark: _Ref493603078]R2-1708279	Quick RRC connection release	Ericsson
[2] [bookmark: _Ref493603080]R2-1708249	NB-IOT UE Autonomous Release	MediaTek Inc.
[3] [bookmark: _Ref493603082]R2-1709161	Quick release of RRC connection for NB-IoT	LG Electronics Inc.
[4] [bookmark: _Ref493603084]R2-1708303	Quick RRC Release	Huawei, HiSilicon, Neul
[5] [bookmark: _Ref493603085]R2-1708371	Consideration on further enhancement of quick release of RRC connection in FeNB-IoT, ZTE
[6] [bookmark: _Ref493603087]R2-1708620	NB-IoT RRC connection release enhancements	Qualcomm Incorporated
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