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Introduction
RAN2 discussed release assistance:
R2-1912493 Remaining Issues on Efficient Transition	Samsung	discussion
R2-1913198 UE assistance for RRC connection release	Ericsson	discussion
And made the following agreements:
Agreements:
1. UE assistance information for release request is network configurable.  
2. Preferred state is optionally included in Release Request in UE assistance information
3. Triggering condition of Release Request in the UE assistance is up to UE implementation and we will specify what we expect from the UE.  
4. Specify that UE may signal via UE assistance that it prefers to be released when the UE does not expect to send or receive more data on near future [CB on the need of near future and if needed how to define it]
5. Introduce a RRC prohibit timer for the release request.   [CB on the values of the prohibit timers and whether infinity or zero is allowed]   
In this offline the open issues indicated with CB above are discussed. 
[bookmark: _Toc242573354]Background
Release Assistance Indication (RAI) in NB-IoT/MTC
For the Release Assistance Indication (RAI) signalled in NB-IoT/MTC it is specified (see 36.321 section 5.4.5): 
For NB-IoT or BL UEs:
-	if rai-Activation 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:
-	cancel any pending BSR.
In case rai-Activation is configured the UE send BSR=0 when the UE does not expect more data to send or receive in the near future. 
UE information for NR UE power saving
RAN2 agreed that the existing UE assistance signalling framework is re-used but the UE only reports assistance for the feature that has changed. Relevant RAN2 agreements include:  
1. UE indicates the preferred state using RRC signalling. The information is provided using UE assistance.  The network uses legacy release to transition the UE. It is up to the network whether and which state the UE should transition to.  UE autonomous release is not supported.
2. UE assistance reporting follows Rel-15 UE assistance information procedure as a baseline.  The network can configure the UE to be able to report C-DRX UE assistance.  The UE reports only the configured UE assistance information that triggered the report. 
Based on the current agreements I tried to draw a signalling exchange for the UE assistance for release. In the figure below the UE first indicates that it would like to be released, but does not indicate an RRC state preference, i.e. we agreed that RRC state preference signalling is optional. In this case the UE is not immediately released, and then the UE changes its mind about the preferred RRC state. However the UE is only allowed to send UE assistance when the prohibit timer is not running:  
[image: ]
Open issues
The following two open issues are discussed (see CB in agreements above): 
[bookmark: _Toc242573360]The following two topics are discussed:
1. Trigger to send UE assistance for release
2. Prohibit timer value range
Trigger to send UE assistance for release
For discussion sake the following two possible options are provided (companies can add/change):
1. If the UE wants to be released the UE initiates the transmission of UEAssistanceInformation message …
2. If the UE wants to be released and the UE expects not have more data to send or receive in the near future the UE initiates the transmission of UEAssistanceInformation message …
3. If the UE wants to be released and it expects not have more data to send or receive during x time units in the future the UE initiates the transmission of UEAssistanceInformation message …
Issue 1: What UE trigger should be specified for the UE assistance for release?
	Company
	Comments

	Ericsson
	Option 2: 
This is what we already specified for NB-IoT/MTC, and the release assistance in NR is not different from the release assistance in NB-IoT/MTC, i.e. the UE should only indicate release assistance when it does not expect any more data. 
The release assistance in NR is a separate RRC message, and not piggybacked as BSR signalling in NB-IoT/MTC. An incorrect use by the UE may cause additional signalling. The UE should not be required to initiate connection setup soon after release request, i.e. it is inefficient for UE and NW when there is new data soon after the UE has been released. In our view the UE should make an effort to predict that there is no more data soon, i.e. not sent release indication when the UL buffer is empty. 

	Xiaomi
	Option1？
Definitely not Option3. We checked the meeting minutes of R14 NB-IoT regarding to the introduction of RAI. And there was a common understanding not to introduce a timer for the “near future”. Also, we already have the prohibit timer which can to some extent help to deal with the “bad” UE implementation. So sticking with the baseline approach agreed in R14 NB-IoT would be a reasonable and simple way as option2 already does.
However, I want to ask are there some other cases other than “UE expects not have more data to send or receive in the near future” that the UE initiates the release assistance information to the network? I guess at least some companies have proposed other cases, like the Multi-SIM case.
So regarding to this respect, Option1 may be more preferred.

	Apple
	Option 1 / Option 2
Option 3 is not feasible. It’s impossible to provide “X time unit” since many factors will impact UE’s preference (e.g. power state, UE preference, traffic pattern) and those factors cannot be evaluated. 

	LG
	Option 1.
RAN2 already agreed that triggering condition of Release Request in the UE assistance is up to UE implementation. So, Option 3 should not be considered. 
Even though "near future" is already specified in LTE specification, it is not clear how long time this word means. We think such ambiguous wording/meaning should be avoided.

	Spreadtrum
	Option1. “The near future” is not practical. For example, data in UL buffer will be sent in 1 second. The UE know there will be DL data to respond the UL data but hard to expect “the near future” over which the DL data will be received over. It is more practical to indicate the NW as soon as all data have been transmitted or received instead of in the near future advance.

	CATT
	Option 1 for stage 3 spec. Option 2 can be considered in stage 2.  

	Intel
	We are OK with both options (1) or (2) understanding that how each UE interprets “the near future” would be left up to its UE implementation.

	Huawei, HiSilicon
	Option 2 (or option 1).
We already agreed “Triggering condition of Release Request in the UE assistance is up to UE implementation”. Option 1 and option 2 reflect this agreement. Option 2 is the wording already used in the specifications, so this is our preference.

	Nokia
	Option 3. False indications will increase the signalling between UE and network, because of RRC state transition related signalling. Therefore the UE should not request RRC connection soon after it has been released. If the UE cannot do prediction about future data transmission it should not ask to release the connection. Optimal way would be to configure the x time units for the UE. 

	vivo
	Option 1. It is for sure that up to UE implementation how to determine the trigger to send UE assistance information for release. For option 2, it is just one example. 

	InterDigital
	Option 1. triggering for release assistance information should be up to UE implementation. Ambiguous wording such as “near future” should be avoided.

	MediaTek
	Option 2: We agree with Ericsson that the UE should not send this indication as soon as the UL buffer is empty. If there are reservations regarding the ambiguity of the term ‘near future’, this intention could be captured in the stage 2 specification.

	Samsung
	Option 1. In typical UE implementation, UE will trigger it when UE expects no more data in the near future. We do not prefer to specify any unclear and non-testable condition in the specification.

	Vodafone 
	Option 2

	Qualcomm
	Option 1.
Option 3 is not feasible, as explained by several companies above.
From specification point of view, there is no practical difference between Option 1 and Option 2, because “in the near future” is not enforceable or testable. 

	Deutsche Telekom
	Option 2 (same view as Ericsson).

	OPPO
	We prefer option 1

	ZTE
	Option 2: We think option 2 provides a reasonable expectation on how this shall be set by the UE and hence provides the network the confidence that this indication from the UE can be used in a reliable way. As Ericsson explained, we have used such wording in the past for other cases and hence seems this should be acceptable. 



Prohibit timer range
We have divided this topic into three questions. The value range for the prohibit timer for UE assistance for release should support:
1. Zero value?
2. Intermediate value range?
3. Infinite value?
Issue 2: What value range should be supported for the prohibit timer of UE assistance for release?
	Company
	Comments

	Ericsson
	1. Yes
2. No strong views e.g. [0,5, 1, .., 10]
3. Yes, this value is essential to support in our view, i.e. a typical NW configuration is a “one-shot” configuration where the UE can indicate that it wants to be released (and include a preference for the RRC state to go to). We do not see a need to enable the UE to indicate preferred RRC state change later. We are fine if this option is removed, but if the option to indicate change is kept, an infinite timer value is essential. 

	Xiaomi
	1. Yes
2. No strong views. Maybe we can just take the value range from PPI in LTE
3. Maybe No. If the network wants to make full use of UE’s assistance info, it definitely does not just want to use it for once. If the network wants to limit the frequency of UE reporting, it can configure a longer prohibit timer to the UE.


	Apple
	1. Yes
2. The values of overheatingIndicationProhibitTimer can be reused;
3. No. It will introduce more RRC signalling overhead, since one NW UAI configuration only triggers one indication. 

	LG
	1. Yes.
2. No strong view, but we slightly prefer to use same value of overheating prohibit timer. 
3. No. We think that a long prohibit timer is enough to avoid frequency UE assistance information. 

	Spreadtrum
	1. No, no cases
2. Yes, to limit signalling overhead
3. Yes, for one shot case

	CATT
	1: Yes, which is aligned with timers for both delay budget report and overheating assistance information.
2: No strong view.
3: No. It looks equivalent to say that the UE can only trigger the RRC release when it no longer expects any traffic ever. This would also be misaligned with other timers (delay budget and overheating) and there seems no reason to treat this new AI differently. 

	Intel
	1. Yes, where t=0 meaning that UE can send its next preference any time.
2. No strong view. Value range suggested by Ericsson looks reasonable.
3. No if “infinitive” means that UE can only send its preference once as this would not allow the UE to even indicate whether its current preference has changed in future. Moreover, this value is not included in any of the prohibit timers defined for NR or LTE within UE assistance mechanism. 
Note that If “infinitive” timer value were not to limit a UE of sending its indication when its previous preference is not valid any more (i.e. the UE can always cancel a previously signalled preference by including the corresponding UE assistance IE with all subfields absent), we could be opened to consider “infinitive” value.

	Huawei, HiSilicon
	1. Yes, same as delayBudgetReportingProhibitTimer and overheatingIndicationProhibitTimer.
2. No strong views, maybe the values for overheatingIndicationProhibitTimer can be re-used.
3. No, the UE should be allowed to update its preference otherwise the wrong information may be stored in the network side. We understand in this offline discussion, the prohibit timer is only for RRC release, but not for C-DRX assistance information and SCell assistance information (if agreed).

	Nokia
	1. No
2. No strong views
3. Yes, by having this we can avoid having counter which would make the design more complicated.  

	vivo
	1. Yes
2. Reuse the value range of prohibit timer for overheating issue.
3. No. we can not imagine the actual use case for this configuration. 

	InterDigital
	1. Yes
2. No strong views, overheatingIndicationProhibitTimer could be re-used
3. Yes, the network should be able to configure a “one shot” configuration.

	MediaTek
	1: Yes
2: No strong views, but the overheating timer seems like a good place to start
3: Yes, if the NW requires only a ‘one-shot’ indication

	Samsung
	1: Yes
2: No strong view
3: Yes, for the case that NW wants only one-shot indication

	Vodafone 
	1- Yes
2- No preference 
3- Yes


	Qualcomm
	1. Yes
2. Should be shorter than data inactivity timer, because otherwise RRC connection is released before UE has a second chance to request
3. Not needed, since we already agreed that UE assistance information for release request is network configurable. Then having this one-shot indication is pretty much an optimization, because the same effect can be achieved by the following: after network receives the first indication from UE, network can ei, ther release UE’s connection or disable release request.

	Deutsche Telekom
	1: Yes
2: No strong view
3: Yes

	OPPO
	1. Yes, and it should be clarified when zero is configured, UE is actually not prohibited
2. Maybe can reuse the existing prohibit timer value range
3. No

	ZTE
	We think a range of values should be supported and configurable. This range should include 0 and infinite value and a few intermediate values. So, we support 1, 2 and 3. The intermediate values can be further discussed. 
i.e. Prohibit timer: [0, 1, 5, 10, … , inf]



Summary of email discussion
18 companies replied to this offline discussion. 
[bookmark: _Toc242573361]Trigger to send UE assistance for release
Option 1 camp: (7)
· Option 1: LG, Spreadtrum, Vivo, InterDigital, Samsung, OPPO
· Option 1?: Xiaomi
Option 1 and 2: (3)
· Option 1, 2: Apple, Intel, CATT
Option 2 camp: (7)
· Option 2 (or option 1): Huawei
· Option 2: Ericsson, Mediatek, Vodafone, Deutsche Telekom, ZTE
· Option 3: Nokia
Prohibit timer range
Zero value: Yes (17), No (2)
· Yes: Ericsson, Xiaomi, Apple, LG, CATT, Intel, Huawei, Vivo, InterDigital, Mediatek, Samsung, Vodafone, QC, Deutsche Telekom, OPPO, ZTE
· No: Spreadtrum, Nokia
Intermediate value range: No strong views (10), OverheatingTimer (6), PPI timer (1), <dataInactivityTimer (1)
· No strong views: Ericsson, LG, Spreadtrum, CATT, Intel, Nokia, Samsung, VDF, DT, ZTE
· Overheating: Apple, HW, vivo, Mediatek, OPPO, InterDigital
· PPI: Xiaomi, 
· Shorter than dataInactivityTimer: QC
Infinite value: Yes (9), Maybe (1), No (8)
1. Yes: Ericsson, Spreadtrum, Nokia, InterDigital, Mediatek, Samsung, Vodafone, Deutsche Telekom, ZTE
2. Maybe no: Xiaomi
3. No: Apple, LG, CATT, Intel, Huawei, Vivo, OPPO, QC
Proposed way forward
Trigger to send UE assistance for release
There was an equal majority of companies in favour of option 1 and 2 (or both), i.e. voting does not clarify the way forward. All NW vendors and operators propose to clarify that UE should only send release indication when the UE does not expect more data to send or receive in the near future (as specified for NB_IOT/MTC):
Proposal 1:  Discuss the way forward further online.
Prohibit timer range
There was a clear majority of companies allowing a prohibit timer value = 0:
Proposal 2: A prohibit timer value = 0 can be configured for UE assistance information for release indication.
There were no strong views on the intermediate value range for the prohibit timer. Some companies suggested parameter values that were specified for Overheating and PPI. For reference:
		powerPrefIndicationTimer-r11		ENUMERATED {s0, s0dot5, s1, s2, s5, s10, s20,
											s30, s60, s90, s120, s300, s600, spare3,
											spare2, spare1}
    overheatingIndicationProhibitTimer    ENUMERATED {s0, s0dot5, s1, s2, s5, s10, s20, s30,
                                          s60, s90, s120, s300, s600, spare3, spare2, spare1}
There was somewhat equal majority pro and con a infinite value for the prohibit timer. We propose to discuss more online whether the compromise is to have a “long” finite value:
Proposal 3: The prohibit timer value range for UE assistance information for release indication is {s0, s0dot5, s1, s2, s5, s10, s20, s30, s60, s90, s120, s300, s600}.






6C2 General

image1.png
UE

Connection setup

RRCReconfiguration (RAI-Config (Setup, Txxx))

[«

UE considers RAI
configured

UE release is triggered

Start Tk UEAssistancelnformation (RAI-Assistance (-))

UE preferred state
change, but prohibit
timer is running

/

'\ UEAssistancelnformation (RAI-Assistance (Inactive))

RRCRelease





