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1
Introduction
RAN Plenary has introduced a new WI in [1] aimed at enhancing the existing Multicarrier Load Distribution. Besides evaluating such aspects as how to efficiently redistribute Idle mode UEs or whether it is necessary to increase the number of distinctive cell reselection priorities, it has been also tentatively discussed whether additional metric (i.e. RS-SINR) could be beneficial for the aim of Load Balancing. RAN2 sent an LS kindly asking RAN4 colleagues to assess the feasibility of such measurements on UE side for the aforementioned purpose. Their response can be found in [2]. The goal of this paper is to preliminarily depict what specification and signalling changes are required on RAN2 side in order to implement RS-SINR as an additional means to credibly assess user throughput in the neighbouring and serving cells – as this seems to be the main motivation for adopting RS-SINR.
2
Discussion
The entire WI is aimed at ensuring the UEs are distributed optimally/uniformly within the available LTE carriers. RS-SINR should be helpful in addressing the shortcomings of the legacy metrics such as RSRP and RSRQ (as stated in [3]). SINR’s reliability for load balancing has been already assessed within Rel-8 RAN4 contributions (see [4] and [5]). It has been concluded that RS-SINR alone is not a credible measurement for triggering load based handovers. Moreover, it turned out that relying solely on RS-SINR is also not the optimal choice to trigger coverage based handovers as the fluctuations of cell-edge RS-SINR did not differ sufficiently from the areas with allegedly better radio conditions. As a result, it could be beneficial to use RS-SINR together with legacy metrics but it cannot be regarded as a separate credible indicator for load balancing.
2.1
Impact on TS 36.331
As stated above, it remains uncertain at this stage whether RS-SINR can serve as a basis for new measurement reporting configuration or should be rather reported in conjunction with the existing metrics (as a supplement to the legacy mobility events). Hitherto RAN4 has provided just general answers and was unable to exhaustively assess the accuracy of this metric. Thus, currently it seems to be not justified to push forward the introduction of RS-SINR events. Nevertheless, RAN2 can already consider which of these two options will be more beneficial – not only in terms of the achievable throughput after inter-frequency HO but also in terms of the impact to RRC signaling. 
	To underline anticipated changes required for RS-SINR, if is considered as a separate triggering quantity, the following highlighted IEs need to be taken into consideration:
–
ReportConfigEUTRA
The IE ReportConfigEUTRA specifies criteria for triggering of an E‑UTRA measurement reporting event. The E‑UTRA measurement reporting events concerning CRS are labelled AN with N equal to 1, 2 and so on.

Event A1:
Serving becomes better than absolute threshold;

Event A2:
Serving becomes worse than absolute threshold;

Event A3:
Neighbour becomes amount of offset better than PCell/ PSCell;

Event A4:
Neighbour becomes better than absolute threshold;

Event A5:
PCell/ PSCell becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2.

Event A6:
Neighbour becomes amount of offset better than SCell.
The E‑UTRA measurement reporting events concerning CSI-RS are labelled CN with N equal to 1 and 2.

Event C1:
CSI-RS resource becomes better than absolute threshold;
Event C2:
CSI-RS resource becomes amount of offset better than reference CSI-RS resource.
ReportConfigEUTRA information element
-- ASN1START

ReportConfigEUTRA ::=



SEQUENCE {


triggerType






CHOICE {



event







SEQUENCE {




eventId







CHOICE {





eventA1







SEQUENCE {






a1-Threshold





ThresholdEUTRA





},





eventA2







SEQUENCE {






a2-Threshold





ThresholdEUTRA





},





eventA3







SEQUENCE {






a3-Offset






INTEGER (-30..30),






reportOnLeave





BOOLEAN





},





eventA4







SEQUENCE {






a4-Threshold





ThresholdEUTRA





},





eventA5







SEQUENCE {






a5-Threshold1





ThresholdEUTRA,






a5-Threshold2





ThresholdEUTRA





},





...,





eventA6-r10






SEQUENCE {






a6-Offset-r10





INTEGER (-30..30),






a6-ReportOnLeave-r10



BOOLEAN





},




eventC1-r12






SEQUENCE {






c1-Threshold-r12




ThresholdEUTRA-v1250,





c1-ReportOnLeave-r12



BOOLEAN




},




eventC2-r12






SEQUENCE {





c2-RefCSI-RS-r12




MeasCSI-RS-Id-r12,





c2-Offset-r12





INTEGER (-30..30),





c2-ReportOnLeave-r12



BOOLEAN




}



},




hysteresis






Hysteresis,



timeToTrigger





TimeToTrigger



},



periodical







SEQUENCE {




purpose








ENUMERATED {















reportStrongestCells, reportCGI}



}


},


triggerQuantity





ENUMERATED {rsrp, rsrq},

reportQuantity





ENUMERATED {sameAsTriggerQuantity, both},

maxReportCells





INTEGER (1..maxCellReport),


reportInterval





ReportInterval,


reportAmount





ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},


...,


[[
si-RequestForHO-r9




ENUMERATED {setup}

OPTIONAL,
-- Cond reportCGI



ue-RxTxTimeDiffPeriodical-r9

ENUMERATED {setup}

OPTIONAL
-- Need OR

]],

[[
includeLocationInfo-r10

 

ENUMERATED {true}

OPTIONAL,
-- Need OR



reportAddNeighMeas-r10



ENUMERATED {setup}

OPTIONAL
-- Need OR

]],


[[
alternativeTimeToTrigger-r12

CHOICE {




release







NULL,




setup







TimeToTrigger



}












OPTIONAL,
-- Need ON



useT312-r12






BOOLEAN


OPTIONAL,
-- Need ON



usePSCell-r12





BOOLEAN


OPTIONAL, 
-- Need ON


aN-Threshold1-v1250




RSRQ-RangeConfig-r12

OPTIONAL, 
-- Need ON


a5-Threshold2-v1250




RSRQ-RangeConfig-r12

OPTIONAL, 
-- Need ON


reportStrongestCSI-RSs-r12


BOOLEAN

OPTIONAL,
-- Need ON


reportCRS-Meas-r12




BOOLEAN

OPTIONAL,
-- Need ON


triggerQuantityCSI-RS-r12


BOOLEAN


OPTIONAL

-- Need ON

]]
}

RSRQ-RangeConfig-r12 ::=


CHOICE {


release







NULL,


setup







RSRQ-Range-v1250
}
ThresholdEUTRA ::=




CHOICE{

threshold-RSRP





RSRP-Range,

threshold-RSRQ





RSRQ-Range
}
ThresholdEUTRA-v1250 ::=


CSI-RSRP-Range-r12
-- ASN1STOP



	


The existing events’ configuration, apart from threshold, requires triggerQuantity and reportQuantity configuration to determine which measurement quantity is to be considered. The latter two IEs are tied and were not extended since Rel-8 due to intended protection of RRM controllability. 
If RS-SINR was added as a new measurement trigger, RRC coding and signaling would have to provide capabilities to configure related ReportConfig, possibly without impacting the existing events configuration. One option would be to make it allowed by ASN.1 coding to include RS-SINR in addition to the actual triggerQuantity as a reportQuantity. The mapping between the two IEs would be affected, though. Alternatively, a cleaner solution would be to introduce a new event configuration and its related reporting configuration.
Proposal 1: RAN2 should consider whether triggering events based on RS-SINR is introduced or whether it is 


sufficient to report RS-SINR in conjunction with the metrics for existing events (i.e. RSRP, RSRQ).
The impacts are not limited to reporting configuration. RRC Measurement reports are generated when a triggering condition is fulfilled. For RRM purposes each of the existing events has a separate Entering and Leaving condition specified. For example:
	A1 entering condition:

Inequality A1-1 (Entering condition)
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Inequality A1-2 (Leaving condition)
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The variables in the formula are defined as follows:

Ms is the measurement result of the serving cell, not taking into account any offsets.

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).

Thresh is the threshold parameter for this event (i.e. a1-Threshold as defined within reportConfigEUTRA for this event).

Ms is expressed in dBm in case of RSRP, or in dB in case of RSRQ.
Hys is expressed in dB.

Thresh is expressed in the same unit as Ms.



Table 1: Excerpt from 36.331 on the formula and parameters used to determine entering condition.


Even if it is decided RS-SINR can be reported along with legacy measurements, it would have to be further considered whether RS-SINR should be incorporated into the existing events (such as A1…A6, covered in 5.5.4 of [6]) as a part of Entering and/or Leaving conditions. 
Proposal 2: RAN2 should consider whether RS-SINR could be added as a part of the Entering and/or Leaving 


conditions for the events listed in Subsection 5.5.4 of 3GPP TS 36.331, taking into account 




complexity and backwards compatibility of such step.
RAN4 in their LS response (i.e. [2]) has stated that even though it is desirable to add RS-SINR to the existing RSRQ measurements, further studies (including link and system level simulations) are necessary to confirm the sufficient accuracy of this metric. According to [3], so far there seems to be no consensus even on the definition of RS-SINR and whether there are specific use cases where it should be measured over wideband instead of narrowband. Thus, RAN2 should refrain from taking ultimate decisions until it is confirmed RS-SINR could be a reliable indicator to assess neighbouring and serving cell’s throughput.
Proposal 3: The ultimate decisions whether and how to incorporate RS-SINR into RAN2 specifications should 


be based on the outcome of RAN4 link and system level simulations on the accuracy of this metric.
Taking into account all aforementioned details, it has to be pointed out that the introduction of RS-SINR into TS 36.331 will have a pretty vast impact on measurement related RRC messages and information elements (defined in Subsection 6.3.5 of [6]). Among the IEs which would most likely be affected we can list the following: MeasConfig, ReportConfig-EUTRA, MeasResults and presumably few others associated which are linked with these measurements in a not immediately evident and explicit manner. Related UE procedural changes (Measurement Configuration, Measurement Performance, Measurement Reporting) would also have to be revised in order to incorporate changes supporting RS-SINR evaluation, processing and reporting.
Observation 1: The introduction of RS-SINR into TS 36.331 can yield a large amount of RRC messages,  





information elements and UE procedures that would have to be modified accordingly.

3
Conclusions
This paper was aimed at tentative evaluation of the impact the introduction of RS-SINR as a LB metric may bring into RAN2-related specification and signalling. The following Proposals and Observations have been made:

Proposal 1: RAN2 should consider whether triggering events based on RS-SINR is introduced or whether it is 


    sufficient to report RS-SINR in conjunction with the metrics for existing events (i.e. RSRP, RSRQ).
Proposal 2: RAN2 should consider whether RS-SINR could be added as a part of the Entering and/or Leaving 


    conditions for the events listed in Subsection 5.5.4 of 3GPP TS 36.331, taking into account 




         complexity and backwards compatibility of such step.
Proposal 3: The ultimate decisions whether and how to incorporate RS-SINR into RAN2 specifications should 


    be based on the outcome of RAN4 link and system level simulations on the accuracy of this metric.
Observation 1: The introduction of RS-SINR into TS 36.331 can yield a large amount of RRC messages,  





    information elements and UE procedures that would have to be modified accordingly.
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