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1
Introduction
Rel-13 ASN.1 review identified the following issue:
	N.025
	5.5.3 Performing Measurements
	RS-SINR addition to the initial procedural instruction on measurments performance seems to suggest that RS-SINR would be a mendatory measurement and to be performed for each serving cell (including SCells). For instance the following procedure would become applicable:

4>
perform the corresponding measurements on the frequency and RAT indicated in the associated measObject

That brings ambiguous interpretations.
	3
	Not clear that was the intention. RAN2#91 bis decision was: RAN2 should introduce signalling for inter-frequency SINR and serving cell SINR measurements.  Neighbour cell intra-frequency measurements should be considered as well (depending on RAN4 discussion).
Nokia Networks: We plan to bring a contribution on this to February meeting.
	Open

TDoc Nokia RAN2#93


In this contribution, we attempt to establish common understanding on RS-SINR measurement applicability.
2 Discussion
2.1  RAN 2 use case
In the scope of Multicarrier Load Distribution WI [1], RAN2 has identified a use case where an estimate of achievable user throughput provided by RS-SINR measurement would be helpful in better performance of (load based) inter-frequency handover or RRC connection release with redirection. For this purpose, RAN2 has requested RAN4 in [2] for assessment of feasibility of the RS-SINR measurement provision of the inter-frequency neighbour cells (and possibly of the serving cell) to allow network to better predict the achievable user throughput in the neighbour cells:

	· Whether it is feasible for the UE to perform inter-frequency SINR measurements

· Whether it is feasible for the UE to perform serving cell SINR measurements 

· (…)


2.2   RS-SINR definition and applicability
Based on the further RAN4 analysis, the following RS-SINR definition was agreed by RAN4 [4]:
	Definition
	Reference signal-signal to noise and interference ratio (RS-SINR), is defined as the linear average over the power contribution (in [W]) of the resource elements carrying cell-specific reference signals divided by the linear average of the noise and interference power contribution (in [W]) over the resource elements carrying cell-specific reference signals within the considered measurement frequency bandwidth.
For RS-SINR determination, the cell-specific reference signals R0 according TS 36.211 shall be used. 
The reference point for the RS-SINR shall be the antenna connector of the UE.
If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding RS-SINR of any of the individual diversity branches.

	Applicable for
	RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency


Therefore, RAN4 decision was to define the new RS-SINR measurement for both: inter- and intra-frequency cells. The applicability hence can cover all serving cells and neighbours. The RRC signaling allows this generic use of RS-SINR (i.e. according to RAN4 agreed definition of RS-SINR) and facilitate intra-frequency and inter-frequency cells measurements. The CR [5] introducing RRC protocol changes for RS-SINR measurement and reporting configuration implies: 
· RS-SINR can be a measurement reporting trigger for: A1/A2/A3/A4/A5/A6
· RS-SINR measurement result can be provided as: measResultPCell, measResultNeighCells, measResultSCell, measResultBestNeighCell

In any case (for serving or neigbours measurement results), the RS-SINR measurement result is encoded in ASN.1 with an OPTIONAL field. We believe this complies with the original intention.

However, the procedural text introduced in 5.5.3.1 might introduce an ambiguous interpretation of the related configuration requirements. The procedural text reads:

The UE shall:

1>
whenever the UE has a measConfig, perform RSRP, RSRQ and RS-SINR (if indicated in the associated reportConfig) measurements for each serving cell as follows:

Even though, the explanatory text in brackets gives a guideline that RS-SINR requires reporting configuration, an intuitive and possible interpretation could be to perform always RS-SINR in addition to RSRP and RSRQ and for each serving cell. Alternatively, the explanatory text in brackets might be understood as a condition for any measurement quantity (RSRP, RSRQ, RS-SINR).
Furthermore, in the light of the current ASN.1, RS-SINR measurement configuration does not allow provision of all three entries (RSRP, RSRQ and RS-SINR) by default. The Rel-13 version of reportQuantity needs to be specifically configured to determine which of measurement quantities will be provided as the measurement results:

reportQuantity-v13xy


CHOICE {



release






NULL,



setup






ENUMERATED {rsrpANDsinr, rsrqANDsinr, all}
In respect to the aforementioned analysis, we believe it is worth confirming that RS-SINR measurement performance is an optional functionality and is not mandated whenever UE has a measConfig for each serving cell. 
Clarification: RS-SINR measurement performance is an optional functionality and is not mandated for each serving cell whenever UE has a measConfig.
To improve the procedural text we would propose to split the UE’s procedure for RS-SINR performance from RSRP/RSRQ and instruct the UE as shown in the Annex.
1> if the UE has a measConfig with measRS-SINR configured, perform RS-SINR (as indicated in the associated reportConfig) measurements as follows:
2>
perform the corresponding measurements on the frequency indicated in the associated measObject using available idle periods or using autonomous gaps as necessary;

3
Conclusion
In this contribution, we attempt to establish common understanding on RS-SINR measurement performance. We clarify that RRC signalling and procedures do not intend to bring misleading interpretations on RS-SINR measurement performance. The measurement support is an optional functionality and is not mandated whenever UE has a measConfig. 

As a baseline way forward, we propose to conclude the procedural text in section 5.5.3.1 Performance measurement should instruct the UE to perform RS-SINR measurement when the UE has a measConfig with measRS-SINR configured.

4
Annex
Draft CR to TS 36.331 clarifying RS-SINR measurement performance:

Modified Subclause
5.5.3
Performing measurements

5.5.3.1
General

For all measurements, except for UE Rx–Tx time difference measurements, RSSI and channel occupancy measurements, the UE applies the layer 3 filtering as specified in 5.5.3.2, before using the measured results for evaluation of reporting criteria or for measurement reporting.

The UE shall:

1>
whenever the UE has a measConfig, perform RSRP and RSRQ measurements for each serving cell as follows:
2>
for the PCell, apply the time domain measurement resource restriction in accordance with measSubframePatternPCell, if configured;
2>
if the UE supports CRS based discovery signals measurement:

3>
for each SCell in deactivated state, apply the discovery signals measurement timing configuration in accordance with measDS-Config, if configured within the measObject corresponding to the frequency of the SCell;
1> if the UE has a measConfig with measRS-SINR configured, perform RS-SINR (as indicated in the associated reportConfig) measurements as follows:
2>
perform the corresponding measurements on the frequency indicated in the associated measObject using available idle periods or using autonomous gaps as necessary;
1>
for each measId included in the measIdList within VarMeasConfig:

2>
if the purpose for the associated reportConfig is set to reportCGI:

3>
if si-RequestForHO is configured for the associated reportConfig:

4>
perform the corresponding measurements on the frequency and RAT indicated in the associated measObject using autonomous gaps as necessary;

3>
else:

4>
perform the corresponding measurements on the frequency and RAT indicated in the associated measObject using available idle periods or using autonomous gaps as necessary;

NOTE 1:
If autonomous gaps are used to perform measurements, the UE is allowed to temporarily abort communication with all serving cell(s), i.e. create autonomous gaps to perform the corresponding measurements within the limits specified in TS 36.133 [16]. Otherwise, the UE only supports the measurements with the purpose set to reportCGI only if E-UTRAN has provided sufficient idle periods.

3>
try to acquire the global cell identity of the cell indicated by the cellForWhichToReportCGI in the associated measObject by acquiring the relevant system information from the concerned cell;

3>
if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is an E-UTRAN cell:

4>
try to acquire the CSG identity, if the CSG identity is broadcast in the concerned cell;

4>
try to acquire the trackingAreaCode in the concerned cell;

4>
try to acquire the list of additional PLMN Identities, as included in the plmn-IdentityList, if multiple PLMN identities are broadcast in the concerned cell;

NOTE 2:
The 'primary' PLMN is part of the global cell identity.

3>
if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is a UTRAN cell:

4>
try to acquire the LAC, the RAC and the list of additional PLMN Identities, if multiple PLMN identities are broadcast in the concerned cell;

4>
try to acquire the CSG identity, if the CSG identity is broadcast in the concerned cell;

3>
if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is a GERAN cell:

4>
try to acquire the RAC in the concerned cell;

3>
if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is a CDMA2000 cell and the cdma2000-Type included in the measObject is typeHRPD:

4>
try to acquire the Sector ID in the concerned cell;

3>
if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is a CDMA2000 cell and the cdma2000-Type included in the measObject is type1XRTT:

4>
try to acquire the BASE ID, SID and NID in the concerned cell;

2>
else:

3>
if a measurement gap configuration is setup; or

3>
if the UE does not require measurement gaps to perform the concerned measurements:

4>
if s-Measure is not configured; or

4>
if s-Measure is configured and the PCell RSRP, after layer 3 filtering, is lower than this value; or
4>
if measDS-Config is configured in the associated measObject:
5>
if the UE supports CSI-RS based discovery signals measurement; and
5>
if the eventId in the associated reportConfig is set to eventC1 or eventC2, or if reportStrongestCSI-RSs is included in the associated reportConfig:
6>
perform the corresponding measurements of CSI-RS resources on the frequency indicated in the concerned measObject, applying the discovery signals measurement timing configuration in accordance with measDS-Config in the concerned measObject;
6>
if reportCRS-Meas is included in the associated reportConfig, perform the corresponding measurements of neighbouring cells on the frequencies indicated in the concerned measObject as follows:

7>
for neighbouring cells on the primary frequency, apply the time domain measurement resource restriction in accordance with measSubframePatternConfigNeigh, if configured in the concerned measObject;
7>
apply the discovery signals measurement timing configuration in accordance with measDS-Config in the concerned measObject;
5>
else:
6>
perform the corresponding measurements of neighbouring cells on the frequencies and RATs indicated in the concerned measObject as follows:

7>
for neighbouring cells on the primary frequency, apply the time domain measurement resource restriction in accordance with measSubframePatternConfigNeigh, if configured in the concerned measObject; 
7>
if the UE supports CRS based discovery signals measurement, apply the discovery signals measurement timing configuration in accordance with measDS-Config, if configured in the concerned measObject;
4>
if the ue-RxTxTimeDiffPeriodical is configured in the associated reportConfig:

5>
perform the UE Rx–Tx time difference measurements on the PCell;

4>
if the reportSSTD-Meas is set to true in the associated reportConfig:

5>
perform SSTD measurements between the PCell and the PSCell;
4>
if the measRSSI-ReportConfig is configured in the associated reportConfig:

5>
perform the RSSI and channel occupancy measurements on the frequency indicated in the associated measObject;
2>
perform the evaluation of reporting criteria as specified in 5.5.4;

NOTE 3:
The s-Measure defines when the UE is required to perform measurements. The UE is however allowed to perform measurements also when the PCell RSRP exceeds s-Measure, e.g., to measure cells broadcasting a CSG identity following use of the autonomous search function as defined in TS 36.304 [4].
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