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1	Introduction
This contribution relates to Email discussion 103bis#16 on NR overheating, that collects suggestions to UE Overheating Assistance Information. It discusses the issues related to roles of the UE and the network with regard to the trigger, control and execution of the identified content of the assistance information.
2	Discussion
All of the identified potential entries for the UE assistance information due to overheating originate from the assumption that they are the main contributors to the overheating issue, as they are enablers of higher UE throughputs. If certain ‘contributor’ for overheating is selected by the UE, it will be possible to ask for:
- reduced number of CC (agreed in RAN2#103bis)
- reduced MIMO rank (for UL and DL separately) 
- reduced BWP width (for UL and DL separately) 
- PSCell/SCell to be released 
- reduced aggregated bandwidth across all carriers
- FR indication to be released 
Even though, the UE assistance information is intended to be a “suggestion” for the network, it is essential for network to understand the UE decision to ensure that NR overheating information is practically usable in the future. There will be differences for needed function between the suggestion given by the UE and the network action. The effect will not depend solely on what is defined as possible report but also how reliably the assistance information can be taken by the network. Thus, the settings of the above entries (if agreed) should be clarified.
2.1	UE taking decision 
There are two obvious and tied decisive factors to set the UE assistance information:
1. UE capability – the UE that does not support particular NR function will not indicate a corresponding entry in the request (e.g. request for reduced number of component carriers cannot exceed CCs limit declared by the Band Combinations)
2. ongoing configuration – the UE that does not have activated certain NR enabler for higher throughput should not indicate it in the corresponding enabler entry (e.g. request for reduced number of component carriers cannot exceed CCs number configured by the gNB). 
Proposal 1: UE assistance information for overheating is set consistently according to UE capability and activated network configuration (i.e. the request is always relative to the actual UE state).
Following this principle, and to get sufficient and realistic understanding about any additional contents for the UE overheating assistance information, an assessment has to be made for any kind of possible information originated by the UE. General considerations on how the assistance information should be generated per proposed entry, in addition to reduced CCs, are:
a) Reduced MIMO rank (for UL and DL separately)
MIMO layers support is signalled in FeatureSetDownlikPerCC (DL) and FeatureSetUplikPerCC (UL). The IEs indicate a set of features that the UE supports on the corresponding carrier of one band entry of a band combination, where the maximum number of Feature Sets per a single CC can reach 1024:
MIMO-LayersDL ::=   ENUMERATED {twoLayers, fourLayers, eightLayers}
MIMO-LayersUL ::=   ENUMERATED {oneLayer, twoLayers, fourLayers}

FeatureSetDownlinkPerCC-Id ::=      INTEGER (1..maxPerCC-FeatureSets)
maxPerCC-FeatureSets   INTEGER ::= 1024   -- (for NR) Total number of CC-specific FeatureSets 

If the UE throughput reduction is to be resolved based on the reduced MIMO rank, the UE should set the assistance information consistently, according to the above two principles, i.e. considering the settings of the entry will respect signalled UE capability per feature set per component carrier, and the established prior overheating detection configuration. With the reduced MIMO order requested that way, the contents of the assistance information will increase significantly. The overall complexity of generating the information (in the UE) and their control and interpreting (in the gNB) will put demanding requirements too. Thus, it becomes questionable whether the use of just reduced number of CCs (already agreed) could be already sufficient indication for the gNB to apply limited radio configuration.
Observation 1: With reduced the reduced MIMO order, the overall complexity of generating the information (in the UE), its control and interpreting (in the gNB) and the contents of the assistance information will increase significantly.
b) Reduced BWP width (for UL and DL separately) or per UE
A UE configured for operation in bandwidth parts (BWPs) of a serving cell, is configured by RRC signalling for the serving cell a set of at most four bandwidth parts (BWPs) for receptions by the UE (DL BWP set) in a DL bandwidth by parameter BWP-Downlink and a set of at most four BWPs for transmissions by the UE (UL BWP set) in an UL bandwidth by parameter BWP-Uplink. If reduced BWP is to be indicated separately per UL and DL, we believe the UE should be able to reliably detect what part of the overheat was caused by UL or DL and set the assistance information consistently with the ongoing BWP-Downlink and BWP-Uplink configuration. Otherwise, inconsistent input may result in getting by the NW unmanageable inputs from the UE. Reconfiguration chain for the BWPs is also very complex and dependant of dedicated and common signalling, as well as UE capabilities since not all UEs may support the same BW combinations. E.g. if the UE indicates total maximum ‘allowed’ BWP width given by a number, does UE then still support any combination of possible BWs as long as the total is within the limits? Therefore, we believe the meaning and impacts of the reduced BWP width indication are not sufficiently elaborated.
Observation 2: The meaning of the reduced BWP width as overheating assistance info is not sufficiently elaborated and increases the overall complexity of the information control.
c) PSCell/SCell to be released 
Assuming the UE provides number of CC to be configured at most, additional split for PSCell and SCells seems to be redundant compared to the already agreed indication. In any case, should also follow the ongoing configuration. 
Observation 3: No additional gain is seen in PSCell/SCell to be released for the overheating assistance information.
d) Reduced aggregated bandwidth across all carriers
A UE can be configured by the network with NR CA and/or MR-DC band combinations up to specific aggregated bandwidth with FreqBandList IE. 

FreqBandInformationNR ::=       SEQUENCE {
    bandNR                          FreqBandIndicatorNR,
    maxBandwidthRequestedDL         AggregatedBandwidth         OPTIONAL,   -- Need N
    maxBandwidthRequestedUL         AggregatedBandwidth         OPTIONAL,   -- Need N
    maxCarriersRequestedDL          INTEGER (1..maxNrofServingCells)        OPTIONAL,   -- Need N
    maxCarriersRequestedUL          INTEGER (1..maxNrofServingCells)        OPTIONAL    -- Need N
}

AggregatedBandwidth ::=         ENUMERATED {mhz50, mhz100, mhz150, mhz200, mhz250, mhz300, mhz350,
                         mhz400, mhz450, mhz500, mhz550, mhz600, mhz650, mhz700, mhz750, mhz800}

This assistance information could be relatively simple in conveying, but we believe the UE should be able to reliably detect what aggregated bandwidth would release its overheat. Otherwise, it reduces the network flexibility to reconfigure the UE, while puts certain requirements to reduce the throughput.
Observation 4: Reduced aggregated bandwidth in the overheating assistance information brings value if based on reliable detection by the UE what aggregated bandwidth would release its overheat.
e) FR to be reduced indication 
Motivation for this overheating assistance information (indicating the FR(s) to be released) is that FR2 is for definitely higher throughputs and largely contributes to power consumption and processing in the UE.  It may be in fact straightforward method to release the “chain” of RF and processing related to FR2 to mitigate overheating. However, we note that the LTE observations that brought the device’s overheating issue up in R2-1701835, were claiming that already 3CCs reach 60°C after 30 minutes of operation. If for NR, we assume equally low bandwidth for overheating, then the FR2 indicator may not make sense at all. 
Observation 5: NR FR2 capable UE should be able to operate on the mandatory FR2 bandwidth with no thermal issues and following this requirement  FR2 indicator in the overheating assistance information does not bring additional gain (the reduction of bandwidth by FR2 is straightforward).
All of these potential indicators differ from simplistic LTE approach. They originate from more detailed UE capabilities and should be triggered by particular features activation and their actual contribution to the thermal issues. Our view is that to ensure that NR overheating information is practically usable in the future, it is essential that it is provided in a reliable manner by the UE. Clearly there will be a trade-off between user experience and the overheating reduction support. Therefore, to ensure consistency of the assistance information sent to the network between different implementation, we would see it important that the overheating assistance information is unified so that network can always interpret what the overheating information means, and which means can effect an outcome that reduces the overheating. 
Proposal 2: Support of each NR overheating assistance information is unified in different UE implementations.   

3	Conclusion
Observation 1: With reduced the reduced MIMO order the overall complexity of generating the information (in the UE), its control and interpreting (in the gNB) and the contents of the assistance information will increase significantly.
Observation 2: The meaning of the reduced BWP width as overheating assistance info is not sufficiently elaborated and increases the overall complexity of the information control.
Observation 3: No additional gain is seen in PSCell/SCell to be released for the overheating assistance information.
Observation 4: Reduced aggregated bandwidth in the overheating assistance information brings value if based on reliable detection by the UE what aggregated bandwidth would release its overheat.
Observation 5: NR FR2 capable UE should be able to operate on the mandatory FR2 bandwidth with no thermal issues and following this requirement FR2 indicator in the overheating assistance information does not bring additional gain (the reduction of bandwidth by FR2 is straightforward).
Proposal 1: UE assistance information for overheating is set consistently according to UE capability and activated network configuration (i.e. the request is always relative to the actual UE state).
Proposal 2: Support of each NR overheating assistance information is unified in different UE implementations. 




3GPP TSG


-


RAN WG2 Meeting 


#


10


4


 


R


2


-


1


8


16537


 


Spokane, USA


, 


12


 


-


 


16


 


November


 


2018


 


 


 


 


Agenda item:


 


10.4.1.3.11


 


Source:


 


Nokia


, 


Nokia


 


Shanghai Bell


 


Title:


 


Assistance information for NR overheating


 


WID/SID:


 


NR_newRAT


-


Core 


-


 


Release


 


15


 


Document for:


 


Discussion and D


ecision


 


1


 


Introduction


 


This contribution relates to Email discussion 103bis#16 on NR overheating, that collects suggestions to UE Overheating 


Assistance Information. 


It discusses the issues related to roles of the UE and the network with regard 


t


o the trig


ger, 


control and execution of the identified content of the assistance information


.


 


2


 


Discussion


 


All


 


of the identified 


potential 


entries for the UE 


assistance


 


information


 


due to overheating originate from the 


assumption


 


that 


they are the main contributors 


to the overheating issue, as they are enablers of higher UE throughputs


. 


If certain ‘contributor’ 


for overheating 


is selected by the UE, it will be 


possible


 


to ask for:


 


-


 


reduced number of CC (agreed in RAN2#103bis)


 


-


 


reduced MIMO rank (for UL and DL separ


ately) 


 


-


 


reduced BWP width (for UL and DL separately) 


 


-


 


PSCell/SCell to be release


d


 


 


-


 


reduced aggregated bandwidth across all carriers


 


-


 


FR indication to be released 


 


Even though, the UE assistance information is 


intended


 


to be a 


“


suggestion


”


 


for the ne


twork, 


it is essential for network 


to understand the UE decision


 


to ensure that 


NR overheating information 


is practically usable in the future


. There will 


be differences for needed function between the suggestion given by the UE and the network action.


 


The


 


effect will not 


depend solely on what is defined as possible report but also how reliably the assistance information can be taken by the 


network. 


Th


us, th


e settings of the above entries (if agreed) should be clarified.


 


2


.1


 


UE taking decision 


 


There are tw


o obvious and tied decisive factors to set the UE assistance information:


 


1.


 


UE capability 


–


 


the UE that does not support 


particular NR function


 


will not indicate 


a corresponding 


entry 


in the 


request (e.g. request for reduced number of component carriers c


annot exceed CCs limit declared by the Band 


Combinations)


 


2.


 


ongoing configuration 


–


 


the UE that does not have activated certain NR enabler for higher throughput should not 


indicate 


it in the 


corresponding enabler entry 


(e.g. 


request for reduced number of 


component carriers cannot exceed CCs 


number configured by the gNB). 


 


Proposal 1: UE assistance information for overheating is set consistently 


according to UE 


capability and 


activ


at


e


d


 


network configuration


 


(i.e. 


the 


request is 


always 


relative to the actual


 


UE state).


 


Following this principle, and to get sufficient and realistic understanding about any additional contents for the UE 


overheating assistance information, an 


assessment 


has to be made for any kind of possible information originated by the 




3GPP TSG - RAN WG2 Meeting  # 10 4   R 2 - 1 8 16537   Spokane, USA ,  12   -   16   November   2018         Agenda item:   10.4.1.3.11   Source:   Nokia ,  Nokia   Shanghai Bell   Title:   Assistance information for NR overheating   WID/SID:   NR_newRAT - Core  -   Release   15   Document for:   Discussion and D ecision   1   Introduction   This contribution relates to Email discussion 103bis#16 on NR overheating, that collects suggestions to UE Overheating  Assistance Information.  It discusses the issues related to roles of the UE and the network with regard  t o the trig ger,  control and execution of the identified content of the assistance information .   2   Discussion   All   of the identified  potential  entries for the UE  assistance   information   due to overheating originate from the  assumption   that  they are the main contributors  to the overheating issue, as they are enablers of higher UE throughputs .  If certain ‘contributor’  for overheating  is selected by the UE, it will be  possible   to ask for:   -   reduced number of CC (agreed in RAN2#103bis)   -   reduced MIMO rank (for UL and DL separ ately)    -   reduced BWP width (for UL and DL separately)    -   PSCell/SCell to be release d     -   reduced aggregated bandwidth across all carriers   -   FR indication to be released    Even though, the UE assistance information is  intended   to be a  “ suggestion ”   for the ne twork,  it is essential for network  to understand the UE decision   to ensure that  NR overheating information  is practically usable in the future . There will  be differences for needed function between the suggestion given by the UE and the network action.   The   effect will not  depend solely on what is defined as possible report but also how reliably the assistance information can be taken by the  network.  Th us, th e settings of the above entries (if agreed) should be clarified.   2 .1   UE taking decision    There are tw o obvious and tied decisive factors to set the UE assistance information:   1.   UE capability  –   the UE that does not support  particular NR function   will not indicate  a corresponding  entry  in the  request (e.g. request for reduced number of component carriers c annot exceed CCs limit declared by the Band  Combinations)   2.   ongoing configuration  –   the UE that does not have activated certain NR enabler for higher throughput should not  indicate  it in the  corresponding enabler entry  (e.g.  request for reduced number of  component carriers cannot exceed CCs  number configured by the gNB).    Proposal 1: UE assistance information for overheating is set consistently  according to UE  capability and  activ at e d   network configuration   (i.e.  the  request is  always  relative to the actual   UE state).   Following this principle, and to get sufficient and realistic understanding about any additional contents for the UE  overheating assistance information, an  assessment  has to be made for any kind of possible information originated by the 

