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1. Introduction
With the long term evolution of HSPA+ system, more and more diversified features have been or are being introduced into NW&UE to achieve more advanced functionalities and/or better NW&UE performances, such us multi-carrier/point DL transmission aggregation for Cell_DCH state, various eFACH and FeFACH features for Cell_FACH state, and MDT/ANR features for X_PCH states and idle mode etc. For most of these HSPA+ features, NW makes the decision for feature related activities alone or provides uniformed actions, based on NW&UE corresponding capabilities, radio/resource conditions etc, but normally without further UE specific assistant data.
Taking fast dormancy (FD) feature for example, it enables NW to trigger releasing of RRC resources and to move UE to battery more efficient state at more reasonable timing than before. However, as explained in [1] at RAN2#74, due to lack of UE specific assistant data, NW always provides uniformed FD related actions towards all UEs regardless their specific situations such as service profile, which makes FD feature work less efficiently sometimes. Hence it was proposed to introduce “UE-assisted mechanism” to help NW decide wisely for FD operation.
Enlightened by above case, we believe UE assistant data may improve the efficiency of various HSPA+ features from different perspectives and to different degrees. In this contribution, we shall continue discussing in this regard and push “UE-assisted mechanism” forward.
2. Discussions
2.1
UE battery situation in Cell_DCH state
So far, NW can command UE to make several different types of measurement via measurement control procedure in Cell_DCH state, and UE feedbacks relatively real-time measured results via measurement report to help NW fight against feature inefficiency during the running of upper layer services. For that reason, the inefficiency of HSPA+ features in Cell_DCH state is normally under strict control of NW. Despite of these, the measurement control&report procedures are mainly related to radio or quality aspects experienced by UE, but can not provide other UE assistant data beyond that. One example is about the UE battery situation in Cell_DCH state, which we shall elaborate on below:

For multi-carrier HSDPA features, UE shall consume more battery volume in unit time for identical DL data rate with DL carriers being configured across dual bands than being configured in single band, that’s why some techniques for UE battery life saving have been proposed, such as in [2]. In Rel-11, 8C-HSDPA (typically configured across dual bands) and intra-band NC carrier aggregation are supposed to consume even more UE battery volume, as their corresponding RF modules have to handle broader bandwidth or potentially in-gap interference detection/mitigations, so they shall impose great challenge to UE battery life. If NW abuses these high-speed HSPA+ features whenever radio/resource conditions allow and disregards the UE battery situation, user may suffer from bad feelings sometimes. i.e., UE is awaiting some important CS incoming calls meanwhile playing online game and it enters the battery life outage region little by little but unluckily without any charging opportunity for next 30 minutes (e.g., user is on outdoor tour or travelling via means without power supply facility), then it might be possible that such UE prefers to stay alive for next 30 minutes as likely as possible, without missing any CS incoming call or leaving that joined online game forcefully, so if UE can indicate to NW with “UE assistant data” that it requires more battery friendly multi-carrier configurations, or any other kinds of battery life optimization even at expense of degraded QOS, NW may prevent the UE from being killed unintentionally. Without knowing UE’s such request, NW may continue configuring the UE up to their maximum capability/resources availability, which would probably kill UE within 30 minutes. Normally it is operators’ common desire that subscribers had better stay online and involve in various ICT services for as long time as possible. It should be beneficial if UE assistant data can help NW avoid UEs being killed dead and staying offline forcefully.
2.2
FeFACH feature inefficiency in Cell_FACH state
For most features related to (F)eFACH, the feature inefficiency comes mainly as result of lacking real time control signalling loop between NW and UE. That’s why some FeFACH features are supposed to be realised with help of L1 signalling, otherwise the decisions for feature related activities have to be made either by UE autonomously or by NW statically based on common configurations. E.g., Rel-8 eFACH capable UE always setups HS-DPCCH in opportunistic manner with UL data transmission if configured. Rel-11 FeFACH capable UE always setups HS-DPCCH in L1 ordered manner without accompany of any UL data if configured. These mechanisms improve the robustness of HS-DSCH transmission in Cell_FACH state at cost of UL common resources, but they may also cause inefficient problems, where we shall elaborate on one example below:
With various FeFACH features, UE is supposed to stay in Cell_FACH state much longer than ever before and take over some portion of work that belonged to Cell_DCH state previously. It has been proved that FeFACH features can serve wide range of “Always On applications” service profiles more efficiently than in Cell_DCH state, in terms of data transmission latency and signalling needed. This is true when medium number of (F)eFACH capable UEs are served and not moving around fast, but not true otherwise. E.g. Lots of (F)eFACH capable UEs may contend and use up the UL common resources so lead to severe UL congestions. It’s normal for NW today to perform unanimous backoff or fallback procedures over subsequent period of time, rather than transiting some UEs with suitable service profiles to Cell_DCH state instead. As matter of fact, under certain circumstances, NW doesn’t always need to apply FE_FACH features to UEs; even if UE’s temporary service profiles are more suitable in Cell_FACH state. i.e., UE is moving fast around (e.g., user is in car or high-speed train) or subscriber shall anyway switch dynamically among different service profiles (e.g. incoming or outgoing calls frequently meanwhile web-browsing). If UE can indicate to NW with “UE assistant data” that it requires to be configured in Cell_DCH state for certain period of time, rather than being configured in Cell_FACH state whenever conditions allow, NW may balance well the No.UE to be served in either state. Without knowing UE’s such request, NW may degrade the FeFACH feature efficiency of other (F)eFACH capable UE that really needs to be in Cell_FACH state. The other way around, UE may also indicate to NW with “UE assistant data” that it requires to be configured in Cell_FACH state with privilege for certain specific service profiles, and by counting such requests from UEs, NW may reallocate the DL/UL common resources more reasonable in static way, so that various FeFACH features efficiency can be maintained.
2.3 ANR suitability in URA/Cell_PCH state and idle mode

Although X_PCH states and idle mode are more UE battery friendly, with the introduction of HSPA+ SON group features, such as MDT and ANR, UE with (ANR) logging configurations in X_PCH states or idle mode is required to perform additional (ANR) measurements and logging during legacy cell reselection process, either periodically or upon triggering by events. So far, it is still up to NW’ implementation to provide (ANR) logging configurations in RRC connected state, but it’s unclear how and with what criteria NW shall set values for (ANR) logging configurations. We shall elaborate on one ANR example below:
At timing point T0, NW selects UE A as the ANR task holder as NW believes UE A be suitable for ANR tasks, based on NW own judgement in Cell_DCH state (e.g. UE A mobility traces). However, NW can not foresee when and where UE shall transit to X_PCH states or idle mode, or whether UE shall move to a radio environment where there are quite a number of pico cells nearby. The criteria is even unclear how NW shall set the value for ANR logging duration (e.g., long ANR logging time may lead to duplicated or useless ANR measurement efforts, while short ANR logging time may make UE logging less effective without any NR capturing). It is possible that UE shall stay in Cell_FACH state for long period of time without really carrying out ANR tasks assigned by NW. It is also possible that UE shall move to some indoor environment, so only capturing some undesirable NRs related to pico cells (NW may think those NRs are useless). It is possible that UE triggers the starting point for ANR measurement quite sensitively, so consumes significant battery volume that is beyond UE’s tolerance. If UE can indicate its ANR suitability to NW with “UE assistant data”, NW may perform ANR feature more efficiently. Otherwise, NW may be quite dummy at ANR configuring. NW may broadcast some suitability criteria related parameters in system information or send it with dedicated signalling, and then UE shall evaluate it adaptively based on UE’s own situation and feedback the ANR suitability indicator. We believe such mechanism can reduce some useless or unnecessary ANR work for NW as well as protect UEs’ battery life to some degree.
3. Conclusions
In this contribution, we elaborated on some examples for improving HSPA+ feature efficiency by using “UE assistant data”. The UE assistant data is such information that is beyond NW’s scope and knowledge, and can help NW make more rational configurations and decisions when applying various HSPA+ features. The value setting for some of these “UE assistant data” can depend on UE’s own wills, and others can depend on some criteria related parameters sent by NW.
RAN2 is kindly asked to discuss following proposal:
Proposal: To discuss more about how to improve efficiency of various HSPA+ features by using UE assistant data, and to specify more important scenarios.
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