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1
Introduction
As agreed in the RAN2#77bis this e-mail discussion is intended to discuss the benefits/need of the following UE assistance information:


1) Data / traffic characteristic information; 


2) Some form of UE preference for latency/power/DRX; 


3) UE mobility information.  

The discussion is based on the contributions in RAN2#77bis. The questions handled during this e-mail discussion are as follows:

Clarifying whether certain UE assistance information is seen beneficial for network signalling load and resource handling and UE battery consumption, and why.

The outcome of the discussion is expected to be agreeable stage-2 text proposal. 

2
Discussion 

Based on the contributions, the rapporteur proposes that the discussion about UE assistance information is split into three parts according to groups defined in the meeting [R2-121972].
2.1
Data / traffic characteristic information
The following options have been proposed in the company contributions submitted for RAN2#77bis: 
1) Indication of frequent and small data/IAT/packet size [5]
2) Traffic type [18], [12]
3) If user plane data expected [19]
4) IAT / longest IAT [4],[7],[8],[16]
5) Data expected within a time interval [20]
6) Expected traffic profile/IAT [15]
To the rapporteur, it appears that these proposals can be simplified into the following options:

Data / traffic characteristic information:

Option I. IAT 
Option II. Data expected within a time interval (i.e. is data activity expected in the near future)

The first question is whether either of these proposals is seen needed or not and why, so companies are requested to indicate their opinions on the following questions:

Question 1. Is the option I) needed? (Yes/No + Why) 
Question 2. Is the option II) needed? (Yes/No + Why)
Question 3. If answer is yes for question 1 or 2 – any further details about proposed options? 

The companies are requested provide both a simple Yes/No – answers and state their reasoning for the answers in Table 1 below. The feedback shall include views how the network can use the information in order to either reduce the UE power consumptions and/or minimize the network signalling load or optimize the usage of radio resources. 
Table 1. Company views on questions 1,2 and 3 in section 2.1

	Company
	Question 1
	Question 2
	Question 3

	RIM
	No – the eNB could be able to ascertain historical IAT information for itself. The UE’s knowledge of future IAT can be simplistically reflected using option II. 


	Yes – a simple indication (long expected IAT or not) could be used by the eNB to help determine whether to move the UE to IDLE or to adjust the UE’s CONNECTED mode configuration. 
	

	Samsung
	No – IAT is known to eNB as well. Cross layer information coupled with IAT can be better utilised at UE so we don’t see gain in providing IAT to eNB
	No- We have seen if proper DRX configuration is used then power consumption in connected can be comparable to Idle state so to save connection open/close signalling it would be better to keep UE in connected for longer. To balance HO signalling for longer connection eNB can apply intelligence like close the connection if not much activity has happened for long time so that instead of HO it is reselection.
	NA

	Intel
	No –We prefer a simplified feedback from UE which would be more beneficial as explained in answers to Question 2/3– this also takes some form of IAT information into consideration.   
	Yes – a simple indication of expected data activity to the network could be beneficial because UE may have the knowledge of running applications, etc. This information may be secondary if the DRX Configuration list (Question 4) satisfies the power/performance needs of the UE. If any of the DRX configurations don’t satisfy the need of the UE, this information may be used to indicate its preferences. 
	We propose 2 bits of information

00 – There is no data activity expected in near future  (This incorporates very high IAT and corresponds to requesting for RRC connection release to go into idle mode)

01 – Power optimized (e.g. Background)

10 – Performance optimized (e.g. Active)

11 – Reserved

	Qualcomm
	No – We are not sure how the eNB will use the IAT information, and how this information adds value to historical information already available to the eNB. Option 2 provides equivalent benefits with a simpler approach. 
	Yes – UE should be able to let the network know that no data is expected in the near future.
	“near future” can be defined better in terms of a fixed time. However, due to imperfect knowledge of application and user behavior, there should not be any normative requirements for the UE to not send any traffic within the fixed time.

	CMCC
	Yes – It is a direct assistant information from UE to show the characteristic of the traffic (IM and BG traffic). Based on the information, network can configure proper parameters (e.g RRC release timer, DRX related parameters) for UE. (According to the simulations and evaluations provided by companies, there are some parameters which can opitimize system performance in terms of decreasing signalling overhead and saving UE power)
Although eNB also can get the observed IAT from network point of view, but there are concerns:1) the data is scheduled by network, so the obseaved IAT is not match with the original one in UE side; 2) ENB need more time to get the statistics of IAT than UE, so the quick assistant information is preferred. 
	No – whether the data is expected within a time interval or not still left to UE’s prediction, so compared with the direct information of traffic characteristics, it is not accurate enough. (From our understanding, UE can get more accurate information in terms of traffic’s type and characteristic but the data prediction than network.)
	How to simply the signalling to report the information can FFS. 
E.g. it is can be one bit to show the indication of the traffic characteristic frequent and small data, which is the typical characteristic for the IM and BG traffic in R11 eDDA, and we can regard it is an implicit indication for IAT; Or can be several bits to show the IAT directly, and we can regard it is an explicit indication for IAT.

	ETRI
	No – We assume that the eNB can properly estimate the IAT value. Considering the feedback for IAT, the benefit is minor.
	No – The current DRX mechanism in connected state can provide sufficient power consumption performance. And the DRX UE in connected state can reusem the transmitting/receiveing of traffic data through the minimum signalling.
	

	China Unicom
	No- Due the variance of UE traffic, the IAT information for the past traffic may be not suitable for the following transmission. eNB is hard to configure fit DRX pattern and RRC release timer according to IAT.
	Yes if possible – It is useful for eNB to configure RRC release timer and DRX configuration. 
	The method how UE can achieve the information of Data expect within a time interval and the accuracy of the information should be discussed

	ZTE
	No – First of all, IAT can be estimated by the eNB as well, for DL and for UL traffic, with more or less the same level of accuracy as the UE. Then the benefits of knowing the IAT in detail are not yet so evident. Finally, the signalling overhead (i.e. how many bits, how often) to send meaningful IAT information is not clear.
	No – Among other considerations made by other companies, it is not clear what “within a time interval” /“near future” means. Instead of indicating that data is (or is not) expected within a specific time interval, a simpler alternative to convey similar information is to allow the UE to express its preference for DRX schemes optimized for power savings or for performance (as described in Section 2.2)
	NA

	CATT
	Yes – UE does not have to report the exact IAT. Instead, a simple indication of traffic characteristics based on IM or Background service running in UE can be reported. And the indication from the UE side is more accurate and more instant than that from the eNB side.
	No – This kind of prediction from UE for a time interval is quite unclear and uncertain. If an indication is reported based the prediction, then the indication would also be unreliable.
	NA

	NEC
	No – We think that option 2 provides a simplified alternative with lower overhead and higher reliability; in addition, the required level of detail for IAT would induce significant overhead and may better be estimated at the eNB
	Yes – in various application, UE will be able to reliably estimate whether data is expected or not in order to support faster release of resources. The induced overhead is very low. It may be a complementary option particularly for infrequent, sporadic and unregular transmissions as they appear in background and IM apps.
	We would prefer to use existing timers or timers derived from existing timers in order to keep the induced overhead and changes to a minimum. Furthermore, in most cases there is a single time interval which identifies whether a UE should preferably be put in IDLE or be kept in CONNECTED.

	AT4 wireless
	No – We believe that DRX configuration selection would provide more useful information to the eNB. IAT can anyway be estimated at the eNB (even if this estimation requires some time to be processed)
	No – DRX configuration selection should provide similar information, avoiding the need for defining applicable values to concepts such as “within a time interval” or “near future”. 
	

	LG
	No – As already commented above by others, network can estimate IAT. In addition, due to the scheduling delay and transition delay, the calculation accuracy at UE will be worse.
	No- This indication is only the guess/prediction by UE. Thus, more information is needed regarding, e.g., what is the required level of accuracy, whether/how test case will be specified? How much performance degradation occur when the prediction is wrong?

Other scenario also should be considered. For example, what is the desired behaviour if UL or DL data arrives after the UE has indicated that no data activity is expected? 

Its usefulness is not clear.
	

	MediaTek
	Maybe – We think that IAT information is important to find configurations with good tradeoff between battery saving and performance. We also recognize the problem for UEs with short cell dwell times that eNB may not have time to gather sufficient IAT information.
	
	

	CEWiT
	No - We believe that eNB is in a better position than UE to measure IAT of downlink traffic. This is because IAT computed at the UE is a function of the scheduling done at the eNB.
	No- Though this information may prove useful in the design of better DRX parameter settings, we believe that eNB knows better if data is expected within a time interval, based on its observation of downlink traffic.
	

	Nokia, NSN
	Yes – Reported IAT should be such information that either NW does not have or cannot estimate. IAT information from upper layers would be useful to report. IAT could be used for adjusting release timer and DRX configuration. 
	Yes – Basically this is quite similar than IAT, but gives information only about the next expected transmissions instead of expected periodic transmissions. This information could be used for adjusting release timer and DRX configuration. Relevant time interval could be e.g. 30s or 1min. UE would report either yes or no if the time is shorter/longer than the threshold.
	Options I and II can be considered as alternatives and only either one of them is needed. It should be noted that UE is not able to send definite estimation about the future traffic e.g. because of potential user actions affecting the transmissions. When user is not using the device and its applications the estimation can be more reliable.

	Alcatel-Lucent/Alcatel-Lucent Shanghai Bell
	No – we think the information required by the network in deciding on DRX configuration is the latency requirement of the on going traffic. 
	If the UE can predict the time for the next expected packet or tolerable delay for the next expected packet, the information could be useful in making the decision for RRC connection release or value of long DRX by the network


	

	Huawei, Hisilicon
	No. – Gain should be evaluated before any proposal is agreed. We do not see any use for this.
Besides:

- "Historical" IAT is known at the eNB, the innacurracy for uplink traffic is small

- "Future" IAT is not known even to the UE
- if any UE traffic prediction would be used to decide to release the RRC connection, the accuracy of UE's prediction should be ensured by performance requirements and conformance testing
	No – Gain should be evaluated before any proposal is agreed.
The power consumption in connected state for low mobility UE is comparable to the IDLE state for proper DRX configurations ( [R2-121613, Huawei, Hisilicon], [ R2-121522, Nokia, NSN] and [R2-120291, Samsung]) so we see no benefit for the UE.

The only possible gain of releasing the RRC connection is saving RRC signalling for high mobility UEs or saving PUCCH resources(for any UE). However, since there is no gain for UEs, the gains should be evaluated, taking into account the accuracy of UE predictions (performance requirements) and compared with other methods.

	

	Ericsson
	No - this information is almost already available at eNB and there is no need for it to be provided by UE. Additional gains this could provide would thus be negligible.
	No - We don't think that this information is needed. Also, as noted by others, it is not very clear how to define this piece of information and what “near future” means. We think that such “near future” predictions are not suitable for triggering DRX/RRC reconfigurations. 

We have observed that when proper DRX configuration is used, power consumption in CONNECTED mode can be comparable to power consumption in IDLE mode if the IDLE and CONNECTED mode DRX parameter settings are the same. But, it is important to note that DRX long cycle in CONNECTED mode needs to be relatively long to achieve that, since otherwise RRC connection release timer setting may have a large impact on UE power consumption [see Fig. 5 in R2-121520]. Hence, we don’t expect that “near future” predictions will have any significant role in deciding when to switch to IDLE mode.
	

	InterDigital Communications
	No. DRX parameters can be set by the NW based on latency requirements for the active bearers.

If needed, additional information such as IAT can be derived by the eNB based on observed traffic and without UE assistance.
	No. Reliability of such prediction is unclear. It is not clear that the UE can make such prediction considering all possible sources of uplink data.
	N/A

	NTT DOCOMO
	No – IAT can already be obtained at eNB. IAT indication from the UE is redundant and will cause increase of signalling load and therefore not acceptable.
	No – The prediction of data activity needs to be highly accurate. If not, this information will not be useful for eNB. To ensure accuracy of the prediction, it may require cross-layer interaction in the UE is required. This cause more complexity for the implementation of UEs. However, it should be noted that cross layer (OS and AS) interworking solution for available location information enhancements in MDT was not agreed, since IF required between OS and AS is the out scope of 3GPP. Therefore the feasibility of this solution needs to be justified.

Another concern is a “selfish” UE, which may report unreliable information. It can cause bad effect (e.g., more signalling load and/or a lack of eNB resources) for the NW. Even if the "data activity" will be adapted for RRC connection management, it seems good enough for eNB to release RRC connection based on the data activity of UE that can be obtained in eNB (e.g., IAT).
	

	Renesas Mobile Europe Ltd.
	Yes – IAT may be used for proper configuration of DRX by the eNB. When UE changes from RRC_IDLE to RRC_CONNECTED state, the eNB does not have any historical information available about the IAT.
	Yes – UE should be able to indicate network if there is no data expected in a certain time period.
	The indication of expected data/idle period should still not prohibit the UE from sending the actual data once it arrives in the buffer.

	Telecom Italia
	No – this information can be derived at the eNB side without UE assistance.
	This information is a prediction only and its reliability should be evaluated.
	


In case companies have other proposals concerning the data / traffic characteristic information, the companies are requested to provide comments in Table 2 below.

Table 2. Additional comments for section 2.1

	Company
	Comments

	LG
	We should not adopt a feature purely because it is a ‘nice-to-have’ feature. The feature should be reliable and testable. This is true even for the ‘optional’ feature. Note that some features of UMTS were removed from specification few years later because no one used it.  

	Huawei, HiSilicon
	We agree with LG.

	
	


Rapporteur’s summary: The division of opinions to questions 1-2 is shown on below table I. Companies supporting have been listed as “Y”, companies against as “N”, companies with uncertain position as “U”.
.

Table I: Responses on Q1-Q2

	Company
	Q1
	Q2

	RIM
	N
	Y

	Samsung
	N
	N

	Intel
	N
	Y

	Qualcomm
	N
	Y

	CMCC
	Y
	N

	ETRI
	N
	N

	China Unicom
	N
	Y

	ZTE
	N
	N

	CATT
	Y
	N

	NEC
	N
	Y

	AT4 wireless
	N
	N

	LG
	N
	N

	MediaTek
	U
	U

	CEWiT
	N
	N

	Nokia, NSN
	Y
	Y

	Alcatel-Lucent/Alcatel-Lucent Shanghai Bell
	N
	U

	Huawei, Hisilicon
	N
	N

	Ericsson
	N
	N

	InterDigital Communications
	N
	N

	NTT DOCOMO
	N
	N

	Renesas Mobile Europe Ltd.
	Y
	Y

	Telecom Italia
	N
	U

	Totals
	4Y,17N, 1U
	7Y,12N, 3U


As a summary of the discussion, the rapporteur makes the following observations:

•
Very large majority opposing Q1

•
Some support, but majority opposing Q2

•
Main concern for Q2 seems to be that if the UE prediction about the expected data transmission is reliable enough.
Based on these, the rapporteur proposes the following:

Proposal 1: More proof about the reliability of the UE prediction about expected data transmission in near future is needed.
2.2
UE preference for latency/power/DRX
The following options have been proposed in the company contributions submitted for RAN2#77bis: 
1) DRX configuration selection from the list provided by the eNB [10], [2]
2) Indication that QoS may be de-prioritised [11]
3) Activity state – UE preference for power/performance [7]
4) Traffic type, background/foreground [8]
5) Power/latency user preference [4]
6) Traffic profile, active/background [9]
To the rapporteur, it appears that these proposals can be simplified into the following options:

Data / traffic characteristic information:

Option I. DRX configuration selection from the list provided by the eNB

Option II. UE preference for power or performance (e.g. based on ongoing traffic, background vs. interactive etc.)

Question 4. Is the option I) needed? (Yes/No + Why)

Question 5. Is the option II) needed? (Yes/No + Why)

The companies are requested to provide their opinions based on the above questions 4-5 in Table 3 below. The feedback shall include views how the network can use the information in order to either reduce the UE power consumptions and/or minimize the network signalling load or optimize the usage of radio resources.
Table 3. Company views on questions 4 – 5 in section 2.2. 
	Company
	Question 4
	Question 5

	RIM
	Yes - by having a set of predefined options from the network the UE is then able to know what it is that it is requesting. The UE can determine which of the options best suits the current mix of services. This option then enables the eNB to reconfigure the UE without resending RRC DRX parameters each time. 
	Yes – Whilst option I allows the UE to indicate its preferred DRX from the eNB provided choices, option II allows an indication that the provided DRX choices are insufficient, e.g. further power saving is desired.

	Samsung
	Yes- In case of long connections proper DRX configuration is key from battery consumption point of view. UE can use cross layer information and/or any other implementation specific means to find most suitable DRX config for the current mix of applications. Since eNB can support only few DRX config so it is better that UE select the suitable DRX from the list provided by eNB.
	No-We think that option I is sufficient

	Intel
	Yes- we think that if eNB defines DRX configuration list or it is preconfigured, UE can choose the optimum one among them if one is available. It would be easier to transfer this information (index) than actually sending all DRX parameters. This information can be used by itself or in conjunction with the Power optimized/Performance optimized configuration indication (Question 2/3). 
	Yes – Referring our answer to Question 2/3 in section 2.1, if any of the DRX configurations don’t satisfy the need of the UE, this information may be used to indicate its preferences.
00 – There is no data activity expected in near future  (This incorporates very high IAT and corresponds to requesting for RRC connection release to go into idle mode)

01 – Power optimized (e.g. Background)

10 – Performance optimized (e.g. Active)

11 – Reserved 

	Qualcomm
	Yes – this options helps the UE inform the network about the DRX settings that provide the best power and performance tradeoff. However, this option has a limitation if the network does not list the option which the UE would actually prefer.
	Yes, this option should be allowed in addition to Option 1, for the case the provided DRX options are not sufficient. For example, the UE could indicate it needs more power savings than available with the listed options, and the eNB could initiate a transition to RRC Idle if it does not support the longer DRX cycles.

	CMCC
	We wonder if the proper configuration can be included in the parameters list (that is our concern that how network configure the DRX setting list). 
If the network can configure proper parameters list for UE, we can fine with it.
	No.

UE only can response to network if network configure the DRX seting list (if the solution is adopted by RAN2). Otherwise, it is uncessary for UE to report its reference.

	ETRI
	Yes - The UE can indicate the proper DRX configuration set using the received available DRX configuration list from the eNB. The signalling for indication and configuration list can be simplified by the predefined configuration.
	Yes – In case of option II, the additional information can be provided by the UE. So, the eNB can decide the best DRX configuration through the negotiation with the UE.

	China Unicom
	No – It is adviasble for UE to provide traffic profile related information to eNB, so that eNB can do RRC and DRX related configurations according to the information. The method that one report can only be used for one certain configuration is not economical.
	No – UE should report traffic profile information to eNB, not just its preference on certain configuration. It should be eNB not UE do the decision. 

	ZTE
	Yes – It seems beneficial to allow the eNB to configure multiple DRX settings (or multiple DRX cycles in one DRX setting) for the same UE (indicating the initial/default one!), and then allow the UE to send assistance info during the RRC connection indicating its DRX preference. However, in our understanding, the final decision should remain in full eNB control. After receiving the UE assistance info, it is always up to the eNB to decide whether to switch to a different DRX setting (or DRX cycle) or not.
	Yes – We actually see option II) as a way to implement option I). 
Once the eNB has configured multiple DRX settings/cycles (e.g. ordered in terms of power saving) and indicated the initial one, the UE could:

- be ok with the current DRX mode -> not send any UE assistance info

- require higher power saving DRX mode -> send UE assistance info requiring next 'longer DRX' setting (among the configured ones)

- require higher performance DRX mode -> send UE assistance info requiring next 'shorter DRX' (among the configured ones)

	CATT
	No – It seems that eNB can configure UE with one proper DRX configuration by simply utilizing other assistance information such as an indication of traffic characteristics. Then it is not necessary to set such a complicated DRX negotiation mechanism between UE and eNB.
	No – As other assistance information reported could also reflect UE preference, we think additional indication on UE preference is not needed.

	NEC
	This option could be a good mix between UE flexibility and eNB control in order to protect the network and make sure that selected DRX parameters fit the current network operation. Further to that, UEs may be able to choose the configuration that fits best the current traffic mix while not violating network objectives.
	This option appears to be a considerable alternative as long as it is considered as a preference-indication which may or may not result into reconfiguration. It should be up to the eNB to take this feedback into account or not.

	AT4 wireless
	Yes – This solution seems to provide a flexible mechanism by which the UE can indicate the preferred DRX configuration to the eNB from a list of configurations provided by the eNB. It should be up to the eNB whether the UE indication is finally the configured one or other. 
	Yes – This option may be implemented together with Option I. As explained for Option I, this UE indication could be considered as a preference but the final decision on the configuration is up to the eNB.

	LG
	No - The assumption that the UE can choose one of the DRX option is that the UE know what will happen in the future in terms of traffic. 

But, practically, the UE cannot know but can only guess the future traffic activity. Then, the question is how accurately the UE can guess. If the UE makes a guess based on the previous traffic activities, then same guess can be made by network.

The question can be expanded into IDLE mode setting. NAS layer sets UE specific DRXfor Idle mode. If MME considers QoS/characteristics of the UE traffic for the Idle Mode DRX parameter, network can do the same thing for connected mode.
	Yes - Preference of Battery/Latency is decided by human user. Human user knows exactly what he/she wants. Thus, this is reliable and does not change so often with minimized signalling.

Note that there are many user setting parmeters such as “UE’s usage setting”, or “voice domain preference”

	MediaTek
	No – we think that the DRX parameter selection  done in the UE would typically be done according to simple algorithms, e.g. maximize power saving when in background mode and set according to QoS requirements when in interactive mode, which could be done by the network. We think that keeping DRX parameter selection in the network will give more consistent performance. Instead we should make sure that network has the information that may be needed, e.g. user preferences, UE state, traffic type etc.
	Yes – this option is needed to allow aggressive power saving when UE is in background mode, i.e. when all traffic can be regarded to be background traffic, and still provide good performance when UE is in interactive mode, and may generate also interactive traffic. 

	Nokia, NSN
	No –It is not clear how and when eNB should provide different DRX set and based on what. For instance is eNB supposed to provide set of DRX configuration only when non GBR bearers are configured? Or if UE indicates it is in background mode? Or should eNB always provide multiple choices? If UE is interested in power consumption, will UE ever choose shorter DRX cycle?
	Yes – The UE is aware when power saving or performance should be prioritized from end user point of view. Network is not aware of this information and this could be used for any adjustment i.e. DRX and PUCCH configurations and/or connection release timer.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	First we would like to understand what is expected from DRX selection by the UE. How is the DRX list been configured for the UE. What information expected to be used at the network in configuration of list of DRX configurations.

Is option 1 only applicable when the background traffic is running at the UE. If so, what is the trigger for the network to configure a list of DRX configurations to the UE.

How many different DRX configurations are required to satisfy the background traffic generated from diverse data applications. Based on the phase1 study if the WI, it may be concluded that one DRX configuration is sufficient. 


	We don’t see why the UE is required to indicate the preference for optimised performance. Generally the network serves the UE based on the QoS of the bearer and the UE’s subscription profile. 

If the UE indicates the tolerable latency by the next expected packet to the network, the UE could take into account the power/battery saving preferences in deciding the tolerable delay.

	Huawei, Hisilicon
	No – from our simulation results, a single DRX configuration could be used for all applications using the default bearer and provide low power consumption when there is only background traffic and good user experience for web browsing traffic.
	No – Similar to Option I, the eNB can configure a set of proper DRX parameters for connected UEs to achieve similar power consumption to IDLE state.

Besides, we have some questions:

- about 2,3 and 5: there are already latency requirements or QoS specified for each QCI as determined by the Core Network. If the UE would signal other requirements directly to the eNB, we would like to know which one the eNB is supposed to follow.

- about 4,6: is the intention the same as like 2, 3, 5?

	Ericsson
	This is our preferred method to allow the UE to provide assistance information to the eNB. This option would give UE a chance to choose its DRX configuration from a set of predetermined values provided by eNB. eNB would decide on what to do with this information. 
	No - we see this option as part of question 4, i.e. one of the reasons for the UE to pick a specific option (from the list of configurations provided by eNB) could be that the user prefers some optimization.



	InterDigital Communications
	No. DRX parameters can be set by the NW based on latency requirements for the active bearers.

It is not clear what the benefit of such negotiation mechanism would bring, or how the NW would derive multiple configuration and as a function of what aspects.


	No. DRX configuration should remain a NW decision based on QCI of the active bearers. It is unclear how a UE can make a better decision than the network.

	NTT DOCOMO
	No – NW status should be considered by eNB to decide the DRX setting. The final decision of the DRX settings made by the UE may not be the one that best reflect the NW status obtained at eNB. One may say that eNB can decline the DRX setting selected by UE, but this kind of signaling is a waste of network resource, since the eNB can already directly assign the DRX setting without the information form UE.

In addition, the viewpoint of testability should be considered. The functionality of DRX setting selection will work mainly depending on implementation manner of UE. It seems generally difficult to make the test case for the functionality that is left to implementation. As a result, whether the functionality can work is not guaranteed. This could also be a bar to implement the functionality. An example is CSG proximity indication for which the test case has not been specified yet.
	No – In Option II, there is a concern about “selfish” UE. If such selfish UE requests more power saving, eNB can release the RRC connection more frequently. Then it will cause flood of signalling due to frequent RRC state transitions. As same as Question 4, one may say that eNB can decline the UE's request. However, if eNB will do nothing upon UE’s request, the preference indication from UE becomes a waste of network resource.

In addition, as pointed out in Question 4, the viewpoint of testability should be considered.

	Renesas Mobile Europe Ltd.
	No – eNB should be able to configure DRX parameters according to other provided assistance information. Furthermore, the UE cannot take the current network situation into account when selecting the DRX configuration.
	Yes – The UE should be able to provide its preference whereupon eNB can take those into account for configuration purposes.

	Telecom Italia
	In principle IAT and DRX provide similar information w.r.t. the service characteristics. It has to be further discussed what a maximum value for a new DRX patterns and the minimum time between two DRX indications are.
	The purpose of the DRX selection is already in the direction of power saving while taking service requirement into account. It has to be further clarified how UE preference can be used to decide a better DRX setting.


In case companies have other proposals concerning the 2.2.
UE preference for latency/power/DRX information, the companies are requested to provide comments in 4 below.

Table 4. Additional comments for section 2.2
	Company
	Comments

	Alcatel-Lucent/Alcatel-Lucent Shanghai Bell
	The focus of the email discussion is the benefit/need of UE assistance information to the network.  The potential use of assistance information at the network is for signalling reduction/UE power saving/ radio resource configuration when background applications are running. Based on the discussion from last RAN2 meetings and the simulation study, the only differentiator between the normal traffic and traffic resulted from diverse application running in the background is the tolerable delay requirement of the traffic. Therefore, we think the tolerable latency by the next expected packet is the only parameter which would be useful at the network. the UE power/battery saving preferences could also be implicitly indicated in the tolerable latency.



	Huawei, HiSilicon
	Proposals 2, 3, 5 and 4, 6 may imply a modification of QoS requirements, in this case we should understand very well the expected eNB behaviour, i.e. it could affect not only DRX configuration.

	
	

	
	


Rapporteur’s summary: The division of opinions to questions 4-5 is shown on below table II. Companies supporting have been listed as “Y”, companies against as “N”, companies with uncertain position as “U”.

Table II: Responses on Q4-Q5
	Company
	Q4
	Q5

	RIM
	Y
	Y

	Samsung
	Y
	N

	Intel
	Y
	Y

	Qualcomm
	Y
	Y

	CMCC
	U
	N

	ETRI
	Y
	Y

	China Unicom
	N
	N

	ZTE
	Y
	Y

	CATT
	N
	N

	NEC
	U
	U

	AT4 wireless
	Y
	Y

	LG
	N
	Y

	MediaTek
	N
	Y

	Nokia, NSN
	N
	Y

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	U
	U

	Huawei, Hisilicon
	N
	N

	Ericsson
	U
	N

	InterDigital Communications
	N
	N

	NTT DOCOMO
	N
	N

	Renesas Mobile Europe Ltd.
	N
	Y

	Telecom Italia
	U
	U

	Totals
	7Y,9N, 5U
	10Y,8N,3U


As a summary of the discussion, the rapporteur makes the following observations:

•
Majority opposing Q4

•
Main concerns for Q4 seems to be how and when the NW would select the suitable set of DRX configurations and how the UE could take also NW situation into account when selection the preferred configuration for the UE. 
•
Majority supporting Q5

•
Some concerns for Q5 about signalling overhead.

Based on these, the rapporteur proposes the following:

Proposal 2: More clarification is needed to clarify how and when the NW would select the suitable set of DRX configurations and how the UE takes also NW situation into account when selecting the UE preferred DRX configuration. 
Proposal 3: Stage-2 text about UE preference for power or performance (e.g. based on ongoing traffic, background vs. interactive etc.) indicator is captured in TS 36.300.
Proposal 4: Signalling overhead avoidance related to UE preference for power or performance needs further discussions.
2.3
UE mobility information
According to contributions of RAN2#77bis, the following options have been suggested:
1) UE provides mobility information from IDLE mode [16] 

2) UE provides speed / velocity [2], [4]
To the rapporteur, it appears that these proposals can be simplified into the following options:

UE mobility information:

Option I. UE provides some form of IDLE mode mobility information to NW

Question 6. Is the option I) needed? (Yes/No + Why)

Question 7. If answer is yes for question 6 – What kind of mobility information from IDLE mode is sufficient? 

The companies are requested to provide their opinions based on the above questions 6-7 in Table 4 below. Companies shall provide also view about to obtain the estimates of mobility parameters as well as needed granularity of the mobility information. The feedback shall include views how the network can use the information in order to either reduce the UE power consumptions and/or minimize the network signalling load or optimize the usage of radio resources.
Table 4. Company views to questions 6 – 7 in section 2.3. 
	Company
	Question 6
	Question 7

	RIM
	Yes – As the networks don’t have the UE’s mobility state in idle mode, this could be useful for the network to establish the degree of mobility signalling it may immediately need to support. 
	A simple mobility indication e.g. basic mobility states as defined in 36.304 could be signalled at RRC connection setup. Alternatively other simple indications could also be acceptable. 

	Samsung 
	Yes- eNB doesn’t have the mobility estimate when UE was in idle with this indication it can have estimate of UE mobility. This information can be used by eNB for connection relase timer /HO dicission so that over all signalling overhead can be reduced.
	Existing mechanism of mobility state estimation

	Intel
	Yes – it would be beneficial to provide simple indication to the network about the UE mobility information during idle mode. 
	1 bit information to indicate whether the UE changed cells during idle mode over a time period. 

	Qualcomm
	Yes, some information can be useful at the time of connection setup (information during the connection is available to the network). This can help the eNB decide whether to use C-DRX or RRC Idle as the best state for the UE.
	Simple solutions are preferred, e.g. one bit to indicate if the UE camped on any other cell within the past ‘N’ seconds (N can be fixed or a SIB parameter). We prefer to not link this to MSE because that creates an unnecessary linking between the deployment of distinct features (eDDA and MSE). 

	ETRI
	Yes – The IDLE mode information would be useful at the connection setup procedures.
	The indicator of 1~2 bits using the exist MSE mechanism.

	China Unicom
	Yes – UE provides simple speed indication can help the network do reasonable RRC and DRX configuration.
	1-2 bit to indicate the UE mobility using MSE mechanism

	ZTE
	Yes – Some UE mobility info may be useful at RRC Connection setup
	We also prefer a simple solution, however a 1-bit information indicating whether the UE camped on other cells in the recent past seems not sufficient.

	CATT
	No –Mobility based network initiated dormancy mechanism (Qualcomm: R2-116036) can have a good performance for reducing overall 
ignalling overhead without any mobility info report. If a UE’s release timer expires, do not release the UE immediately. After that if sees a handover event, the eNB performs connection release instead of handover. In this procedure, all UE with different speeds can have the same release timer value, and high speed UE will be released quickly and low speed UE will stay in connected mode for a long time. Hence mobility info report is not necessary for release timer mechanism. And IDLE mode mobility info has little uses to assist DRX optimized configuration.
	

	NEC
	Yes, this option is worth investigating as it would allow the eNB to already adjust parameterization during the connection-setup.
	Possibly existing mechanisms suffice.

	AT4 wireless
	Yes – This option seems to provide valuable information to the eNB for the connection setup as it knows nothing about the UE mobility while the UE is in idle mode.
	Yes – Existing mechanisms for UE mobility estimation should suffice.

	LG
	Within the HetNet discussion, there is a proposal similar to this. If RAN2 agree to this solution in HetNet discussion, this comes for free. 

What is unclear is how much gain will be? It’s because MSE can indicate at most three level of speed. Thus, granularity is low. 
	Yes.

Based on the TR and previous simulation result, it is important for eNB to know the exact speed of the UE to configure proper DRX setting. Current MSE does not give accurate UE mobility information.

But we also understand that accurate speed information requires GNSS solution which consume much UE battery.

	MediaTek
	Yes – this would be beneficial, for all the reasons stated above, and would also allow to tailor the UE mobility configuration.
	We should use existing mechanism of mobility state estimation. No reason to introduce a new mechanism. 

	Nokia, NSN
	Yes – NW is not aware of the UE mobility in IDLE mode and this is very useful information for setting optimal release timer and DRX configuration while reducing the signalling load. 
	While UE is in CONNECTED mode, eNB passes UE history information over X2 during the HO. Howerver, if UE goes to IDLE, this information is removed. Thus something similar would be useful for network. As the recent UE mobility information can provide a good prediction of coming event, for instance UE mobility of last 30 seconds before the connection would be useful. Like in which cell and how long UE stayed regardless whether UE was in IDLE or CONNECTED in that cell. To reduce the amount of the data, probably last two cells before making the RRC connection could be enough in case UE is changing more than two cells during last 30 seconds. Also some other variants of this kind of solution can be considered.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Idle mode mobility, possible RLF due to fast moving UEs in long DRX and possible enhancements are discussed under HetNet mobility study. We think possible measurement enhancements and signalling reduction by selecting RRC_Idle vs UE configured with long DRX based on the speed is discussed under HetNet study. 

As concluded at the last RAN2 meeting, from a power consumption point of view there it makes no significant difference whether the eNB keeps the UE RRC Connected or releases it to IDLE if the DRX settings are the same. We are trying to understand how the idle mode mobility information possibly be useful for diverse data applications. 

We also wonder of complexity of specifying how the speed is to be calculated, would this be based on average or instantaneous speed or base on rate of cell crossing, etc.  


	

	Huawei, Hisilicon
	Not sure – in principle, accurate mobility information is always useful but we are not sure if such information can really be provided and some algorithm already showed the possibility to reduce RRC signalling overhead to a certain level.
	Gain should be evaluated before any solution is agreed; not being too complex is also preferred.

In addition, it seems just the cell level information is not sufficient (e.g. if the cell size is different in past mobility and future mobility, the history information may be invalid already, etc.)

	Ericsson
	Yes - it would be beneficial to let the network know about UE's mobility state when it is in IDLE mode so that parameters such as "connection release timer" can be configured accordingly when UE switches to the CONNECTED mode.


	As RIM proposes some simple mechanism to provide this information would be good. For instance, at RRC connection setup, the UE could transfer information of the the IDLE mode MSE state or the last 15 cells it has visited including a time-stamp for each. The latter  is the information that is transferred between eNBs upon handover (in CONNECTED mode) and should therefore also be the most suitable information to initialize the history. 
Note that MSE is being discussed in the Hetnet Mobility SI, see e.g. outcome from email discussion [77#33].


	NTT DOCOMO
	No – Mobility information could be used if it is accurate enough. If not, it seems not helpful for eNB to handle RRC connection. In addition, mobility information seems to be location-specific. This means that the eNB that are located around highway will have high-mobility UEs. On the other hand, the eNB that are located in residential area will have low-mobility UEs. So it seems good enough to preconfigure DRX/RRC handling parameters to the eNB based on the location of the eNB.
	

	Renesas Mobile Europe Ltd.
	Yes – The mobility information from idle mode would be useful for the network when UE moves from RRC_IDLE to RRC_CONNECTED state, since the network has little knowledge of the UE mobility when the UE is in RRC_IDLE.
	Simple indication about the mobility state of the UE when changing from the RRC_IDLE state to the RRC_CONNECTED state.

	Telecom Italia
	No - In the context of eDDA the amount of time the UE stays in IDLE should be negligible w.r.t. CONNECTED mode and in any case it could be acceptable to have a suboptimal setting in the transient time between transition from IDLE and a reliable speed estimation by eNB in CONNECTED mode.
	


If the companies have any additional comments or proposals related to this topic, the companies are requested to provide their comments in Table 5 below.

Table 5. Additional comments for section 2.3
	Company
	Comments

	
	

	
	

	
	


Rapporteur’s summary: The division of opinions to question 6 is shown on below table III. Companies supporting have been listed as “Y”, companies against as “N”, companies with uncertain position as “U”.

Table III: Responses on Q6
	Company
	Q6

	RIM
	Y

	Samsung 
	Y

	Intel
	Y

	Qualcomm
	Y

	ETRI
	Y

	China Unicom
	Y

	ZTE
	Y

	CATT
	N

	NEC
	Y

	AT4 wireless
	Y

	LG
	U

	MediaTek
	Y

	Nokia, NSN
	Y

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	U

	Huawei, Hisilicon
	U

	Ericsson
	Y

	NTT DOCOMO
	N

	Renesas Mobile Europe Ltd.
	Y

	Telecom Italia
	N

	Totals
	13Y,3N,3U


As a summary of the discussion, the rapporteur makes the following observations:

•
Very large majority supporting Q6

•
Details of the UE assistance mobility information needs to be discussed further

Based on these, the rapporteur proposes the following:

Proposal 5: Stage-2 text about UE mobility assistance information is captured in TS 36.300.

Proposal 6: Details of the mobility assistance information needs further discussions

4
Conclusion

The following conclusions were drawn based on this e-mail discussion:

Proposal 1: More proof about the reliability of the UE prediction about expected data transmission in near future is needed.

Proposal 2: More clarification is needed to clarify how and when the NW would select the suitable set of DRX configurations and how the UE takes also NW situation into account when selecting the UE preferred DRX configuration. 

Proposal 3: Stage-2 text about UE preference for power or performance (e.g. based on ongoing traffic, background vs. interactive etc.) indicator is captured in TS 36.300.

Proposal 4: Signalling overhead avoidance related to UE preference for power or performance needs further discussions.

Proposal 5: Stage-2 text about UE mobility assistance information is captured in TS 36.300.

Proposal 6: Details of the mobility assistance information needs further discussions
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