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1 Introduction
During RAN2#96 it was agreed to have an email discussion on the solution for AS Release Assistance Indication (RAI) in REL-14 for NB-IoT: 

[96#50][LTE/eNB-IoT] AS release assistance (Ericsson)


Detail solution for AS Release assistance indication


Intended outcome: Email discussion report


Deadline: Thursday 26/01/2017
The deadline of the email discussion is Thursday, 2017-01-26, 23:59 Pacific Time. 
This report gives a summary of this email discussion.
2 Background

During RAN2#96 it was agreed:
· We introduce an AS Release assistance indication in Rel-14
It was also decided to have an email discussion on the detailed solution. 

The Release Assistance Information (RAI) procedure at NAS level can already be used with CP solution in REL-13 to expedite the connection release when the UE has finalised data transmission and reception [1]. For the UP solution the NAS procedure is not supported, and the UE has to wait for the NW inactivity timer to expire before the connection is released. 

Solution discussed during REL-13 timeframe
The RAI procedure to indicate that the UE does not have more data to send or receive in the near future has been extensively discussed during the REL-13 timeframe. The solution discussed during REL-13 time frame is based on MAC BSR reporting, i.e. when the rai-ProhibitTimer is configured BSR=0 reporting is suppressed and BSR=0 report is only sent to indicate that the UE does not have more data to send or receive in the near future. The rai-ProhibitTimer prohibits the UE to send too frequent release indications. The RAI feature is an optional UE feature, and the UE support is signalled in UE capability transfer. The eNB enables (or reconfigures/disables) the RAI procedure by configuring a rai-ProhibitTimer in MAC-MainConfig-NB IE in RadioResourceConfigDedicated-NB IE
.
3 Discussion
The following topics are discussed for the AS Release Assistance Indication (RAI) procedure:

1. Signalling method
2. Timer and timer values
3. UE capability

For each topic some background information is provided and a question is raised. The solution described in chapter 2 is used as the reference solution for discussion sake. 
1. Signalling method
Different signaling methods have been discussed during the REL-13 time frame, e.g. MAC and PDCP signalling. The main purpose of the RAI procedure is to save UE power consumption, and to reduce the connected mode time with small data transmissions. From that perspective it is preferred not to introduce new RRC signalling, but make use of inband signalling. During the REL-13 timeframe two options for MAC signalling have been identified:

1. BSR=0

2. LCID code-point
 Option 1 has the advantage that it does not require an LCID code-point. 
Issue 1: The RAI procedure uses BSR=0 signalling to indicate that the UE does not have more data to send or receive in the near future
	Company
	Comments

	Ericsson
	BSR=0 signalling is our preferred option as it is the most efficient method, i.e. does not require RRC signalling nor requires an LCID code point. 

	 Huawei, HiSilicon
	General: we need to clarify whether the same procedure will be used for the UE to request to be released on order to perform positioning measurement in the case RAN2 agrees on such a mechanism  
We are generally fine with a MAC approach. However, we are confused about issue 1  , as in our understanding both options apply when BSR=0.

We do no like the BSR prohibit approach as this modifies the BSR reporting handling and adds complexity to the UE implementation and testing. We would prefer a new LCID or alternatively , we could use one LCG ID value to report the indication. 

	Qualcomm
	Prefer option 2, LCID.

	NTT DOCOMO
	We prefer Option 1 as has been proposed. LCID has been used for identifying the message delivered on the corresponding logical channel and MAC CE originally. The use for Cat.0 is an exceptional case. Unless there is a strong motivation to use LCID, the usage of LCID should not deviate from its original purpose.

	NEC
	Slightly prefer to the Option 1 (with a new prohibit timer discussed in issue 2), if applicable without much MAC specification impact. 
To our understanding, the BSR=0 may be triggered as the Regular BSR, the Periodic BSR or the Padding BSR according to the current specification. If new concept of AS release assistance information is introduced for the BSR=0, the legacy BSR=0 may or may not need to be disabled.  Let’s take the MAC CR proposed by the Rapporteur as example:

For NB-IoT, for Regular, Periodic and Padding BSR the BSR shall be cancelled if any of the following events occur:

-
rai-ProhibitTimer is configured, and a buffer size of zero bytes has been triggered for the BSR, and the UE may have more data to send or receive in the near future;
-
rai-ProhibitTimer is running, and a buffer size of zero bytes has been triggered for the BSR.
When the first event occurs, the Padding BSR is cancelled even if triggered. Would it be intended to disable the Padding BSR function in this case? 

	Sierra Wireless
	Prefer Option 1, BSR=0 signalling for its relative efficiency.

	Sequans
	Option 1 seems fine, but we would like to understand how option 2 would work.

	BlackBerry 
	We prefer LCID option. This achieves the same purpose as BSR = 0 but with less overhead.

	Nokia 
	We are wondering how reliable the UE can estimate whether there will be UL and / or DL data or signalling in the near future. If the estimation goes wrong there will be significant signalling increase due to CONNECTED <-> IDLE state transitions. We have strong view that it should be ensured that signalling is not increased due to AS release assistance information. So it needs to be ensured that the UE is not sending false indications. 
We see no need to define new procedure for this and we think that RRC signalling for AS release assistance information can be reused. 

	Intel
	We have no objections on either MAC option, but think that the implications of each option need to be elaborated in more detail. For instance, as intention is to indicate that the UE does not have more data to send or receive in the near future, is the information provided by BSR=0 or LCID code-point sufficient for the NW to make the right decision on releasing the connection or not? We wonder how NW can clearly distinguish if the indication received from the UE is related to UL or DL. Just as reference, for the NAS RAI procedure the following code points for the 2-bit RAI value as indicated in field Downlink data expected (DDX) has been specified in TS 24.301, Table 9.9.4.25.1:

0 0  No information available

0 1  No further uplink or downlink data transmission subsequent to the uplink data transmission is expected

1 0  Only a single downlink data transmission and no further uplink data transmission subsequent to the uplink data transmission is expected

1 1  reserved


2. Timer and timer values
The timer is used by the eNB to configure the RAI procedure in the UE, and prohibits the UE to send too frequency indications. 
Issue 2: Introduce RAI prohibit timer to prevent too frequent indications from the UE with possible values {0, 5, 10, 20, 30, 60, 90, 120} seconds

	Company
	Comments

	Ericsson
	In first instance the timer is used to activate/de-active the RAI procedure in the UE (default de-activated). The timer also controls the frequency with which the UE may send indications, but with the low traffic intensity in NB-IoT this is not expected to limit the UE very much. 

	Huawei, HiSilicon 
	1) We cannot understand the purpose of this timer with the proposed mechanism, There is no additional signalling incurred by the proposed mechanism 
 A timer is only needed if the UE can report autonomously the indication, e.g. by triggering a RACH procedure. (for example, in UMTS, the goal of the timer was to prevent the UE to initiate the RRC procedure). 
2) we cannot understand how the proposed mechanism works, e.g. :
- when / upon which condition is the timer started /stopped ?
- what happens when the timer expires?
- how can the UE cancel a padding BSR?  what should the UE do if it receives a UL grant and the timer is running ? 
3) for our understanding, if we were using a reserved LC ID or LCG Id, will there be a need for a timer ?


	Qualcomm
	Agree with the principle to prevent too frequent ‘Release Indications’ being sent. Operation details need to be worked on, such as those highlighted by Huawei and HiSilicon.

	NTT DOCOMO
	This timer is needed for the UE to prevent the frequent indication. As this has been discussed from Rel-13. The prohibit timer is an essential prerequisite for the RAI procedure. If this is not introduced, We will oppose to introduce the RAI itself.

	NEC
	The prohibit timer is necessary to avid undesirable frequent indications. 
If go for Option 1 BSR=0, the meaning / handling of this prohibit timer may need to be modified for clarification in the draft MAC CR. For example, it is not yet captured whether the MAC stops the prohibit timer, if running, when the Regular BSR is triggered for new data available. (we think the UE shall stop the prohibit timer in this case.) 

	Sierra Wireless
	We understand that having a UE make a release request and then request a new RRC connection within the inactivity time (10s) causes more signalling load and that this situation is undesirable especially if UEs do it frequently. The proposed timer to prohibit new release requests more frequently than a value between 5s and 10s, is acceptable. In most IoT use cases this should not impact the UE battery life or its ability to conserve power because frequent connections are not expected. However, being inhibited from a quick release for longer than the inactivity time (i.e. up to 120s) may not be ideal from a battery saving perspective in all use cases. A possible alternative to this could be to inhibit a new RRC connection from a UE that has recently requested release assistance until the inactivity timer (10s) would have expired. This should address the main concern on the network side. The UE would ideally to be permitted to ignore the prohibition in an exceptional case, such as for an alarm report. A refinement of this would allow the UE one opportunity to do this within some longer time (up to 120s), in order to prevent abuse of the exception.

	Sequans
	1) It seems the timer is started when configuring MAC.

Does that mean the UE is prevented to send RAI indication during x seconds from the setup of the connection?

In our understanding the main use case is very short transactions, so using long timer values could remove most of the benefit of the feature.
2) Question about the 36.321 CR

It is not clear for us why we have this in 5.8?

-
if rai-ProhibitTimer expires:
-
restart rai-ProhibitTimer;

	BlackBerry 
	We also agree that there is a need to avoid unnecessary and frequent transmissions of the RAI. We agree with many of the above comments that the details of how to start, stop and reset this timer may need further clarification/ investigation.

	Nokia
	We think such timer is not needed. IDLE <->CONNECTED transitions should be minimized instead by not allowing data transmission after a false indication.

	Intel
	We think having a RAI prohibit timer is useful to prevent the UE for sending RAI too frequently. However, the details on its use need to be clarified. For instance, referring to the 36.321 CR, section 5.8 the conditions for start/re-start of the timer is unclear. To our understanding it should be started/restarted if RAI (BSR = 0) is sent. Furthermore, if the timer expires then it should not be restarted. 


3. UE capability
The AS RAI procedure is proposed to be an optional feature, similar as the NAS RAI procedure. The UE support is signaled in the normal UE capability transfer. It is assumed that the eNB can fetch the UE capabilities after MSG3 and can configure the RAI procedure in MSG5 for both CP and UP solution. 
Issue 3: The AS RAI procedure is an optional UE feature signalled via UE capability transfer

	Company
	Comments

	Ericsson
	Agree 

	Huawei, HiSilicon 
	We agree with the feature being optional. We are not sure whether we need capability reporting (this depends on the final design of the feature) 

	Qualcomm
	Agree this feature be optional for UE and eNB.

	NTT DOCOMO
	Agree on the rapporteur proposal.

	NEC
	We also agree with the Rapporteur proposal.

	Sierra Wireless
	Agreed

	Sequans
	Agree

	BlackBerry 
	We agree

	Nokia
	No strong view here

	Intel
	Irrespective of the AS signalling method as discussed in section 1) above, we are fine with defining the feature as optional for the UE with capability signalling. However, we wonder why it should be applicable for both CP and UP solution. We think that the NAS RAI procedure as specified for the CP solution (see TS 23.401 stage 2, TS 24.301 stage 3) is sufficient and no additional AS release mechanism is needed for the CP solution. Therefore, we suggest to tie the RAI feature with the support of the UP solution.


4 Summary of email discussion
Ten companies replied to the email discussion and provided the following feedback. 

Issue 1: The RAI procedure uses BSR=0 signalling to indicate that the UE does not have more data to send or receive in the near future

Five companies preferred or where fine with BSR signalling to indicate RAI. Three companies preferred LCID signalling. One company preferred RRC signalling and one company had no preference. 
Issue 2: Introduce RAI prohibit timer to prevent too frequent indications from the UE with possible values {0, 5, 10, 20, 30, 60, 90, 120} seconds

Seven companies see the need for a prohibit timer. Two companies do not see the need for a prohibit timer. One company did not express an opinion about the need for a prohibit timer. Several companies expressed concerns about the proposed timer handling, and the need for further discussion:

· Timer should be started when UE indicates via BSR signalling that it has not more data to send or receive and timer should not be started during initial configuration
· Is there a need to re-start the timer when it expires
· What is the prohibit timer value range 

Issue 3: The AS RAI procedure is an optional UE feature signalled via UE capability transfer

All companies agreed that the AS RAI procedure is an optional UE feature signalled via UE capability transfer. One company thinks that the AS RAI procedure should be coupled to UP solution, i.e. for CP solution the NAS RAI procedure is available. 
5 Proposed way forward
Based on the email feedback, the following way forward is proposed:
Proposal 1: The RAI procedure uses BSR=0 signalling to indicate that the UE does not have more data to send or receive in the near future

Proposal 2a: RAI prohibit timer value range is {0, 5, 10, 20, 30, 60, 90, 120} seconds

Proposal 2b: RAI prohibit timer is started when UE indicates via BSR signalling that it has not more data to send or receive
Proposal 3: The AS RAI procedure is an optional UE feature signalled via UE capability transfer
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� Included in RRCConnectionReconfiguration-NB, RRCConnectionReestablishment-NB, RRCConnectionResume-NB and RRCConnectionSetup-NB message
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