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1	Introduction
In logged MDT, there are some upper limit of number of neighbour cells that UE should measure is set in both stage-2 description [2] and RRC specification [1]. However, there are some discrepancies between these specifications and this contribution aims to explain the discrepancies and encloses a text proposal to all of the specifications involved to align the upper limit related texts for number of neighbour cells included in the logged measurement report.
[bookmark: _Ref178064866]2	Discussion
In TS 37.320 [2] section 5.1.1.3.3, reporting parameters on number of neighbouring cells for logged MDT are described as followed:
The number of neighbouring cells to be logged is limited by a fixed upper limit per frequency for each category below. The UE should log the measurement results for the neighbouring cells, if available, up to:
-	6 for intra-frequency neighbouring cells;
-	3 for inter-frequency neighbouring cells;
-	3 for GERAN neighbouring cells;
-	3 for UTRAN (if non-serving) neighbouring cells;
-	3 for E-UTRAN (if non-serving) neighbouring cells;
-	3 for NR (if non-serving) neighbouring cells;
-	3 for CDMA2000 (if serving is E-UTRA) neighbouring cells;
-	32 for WLAN APs;
-	32 for Bluetooth Beacons.
NOTE:	UE in NR IDLE or INACTIVE state will not log measurements from UMTS or GSM.
On the other hand, in TS 38.331 [1] section 5.5a.3.2, the number of neighbour cell is described as followed:
4>	if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-selection, to include neighbouring cell measurements that became available during the last logging interval for at most the following number of neighbouring cells: 6 intra-frequency and 3 inter-frequency neighbours per frequency as well as 3 inter-RAT neighbours, per frequency/ set of frequencies per RAT and according to the following:
      5> for each neighbour cell included, include the optional fields that are available;
Furthermore, similar statement can be found in TS 36.331 [3] section 5.6.8.2:
4>	if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-selection, to include neighbouring cell measurements that became available during the last logging interval for at most the following number of neighbouring cells: 6 intra-frequency and 3 inter-frequency neighbours per frequency as well as 3 inter-RAT neighbours, per frequency/ set of frequencies (GERAN) per RAT and according to the following:
      5>	for each neighbour cell included, include the optional fields that are available;
In our opinion, the description in RRC specifications doesn’t match with the stage-2 descriptions as the term ‘per frequency’ as captured in RRC specification is different from the understanding of the stage-2 description.
From stage-2 description, it is apparent that number of inter-frequency neighbour cells are intended to be fixed at 3. Similarly, inter-RAT neighbour cells are intended to be fixed at three (3), irrespective of the number of frequency layers in that RAT. 
[bookmark: _Toc54248724]The description in 37.320 intends to log 3 intra-RAT inter-frequency neighbour cells irrespective of number of frequency layers in the same RAT and 3 inter-RAT neighbour cells per RAT irrespective of number of frequency layers in that RAT
However, according to the procedural text in the 38.331 allows for 3 inter-frequency neighbour cells per frequency and 3 inter-RAT neighbours per frequency per RAT. Furthermore, ASN.1 description allows to log 8 intra-RAT frequencies. It also allows to log 8 inter-RAT frequencies. Hence, total number of possible intra-RAT inter-frequency cells would be 24. Similarly, 24 inter-RAT cells per RAT can be logged.
[bookmark: _Toc54248725]The text description along with ASN.1 code in 38.331 allows to log up to 24 intra-RAT inter-frequency neighbour cells and 24 inter-RAT neighbour cells per RAT.
Similarly, for 36.331, for UTRA, up to 24 cells can be logged, while for GERAN, up to 9 cells can be logged.
[bookmark: _Toc54248726]The text description along with ASN.1 code in 36.331 allows to log up to 24 intra-RAT inter-frequency neighbour cells, 24 inter-RAT neighbour cells for UTRA, and 9 cells for GERAN.
Furthermore, the description “set of frequencies per RAT” is for GERAN according to TS 36.331 and thus is not applicable in TS 38.331 since NR is not required to measure GERAN cells.
Based on the above observations and descriptions, we propose to synchronise the descriptions between the specifications which can be done in following alternatives:
1. Fix the stage-2 description in 37.320 and keep the RRC specifications as it is.
2. Change the RRC specifications and align with the stage-2 descriptions.

However, we believe that alternative-1 is more straight forward and requires less change in the solutions. Furthermore, it allows for network to gain more insight in case of multi-frequency deployment as shown below-
[image: ]
[bookmark: _Ref53575320]Figure 1: Deployment with three frequency layers
In Figure 1, a UE camped normally in frequency layer f1 can only report 03 inter frequency neighbour cells according to current stage-2 description. Thus, in some scenario, some UE may not report measurements from any cells belonging to f2 while others may not report from f3, leading to a confusion in network side regarding coverage. However, per RRC specification, it can report measurements from 03 cells in f2 and 03 cells in f3. Network can get a better understanding of the deployment and avert any possible coverage hole. Thus, we prefer alternative-1 to solve the problem.  
[bookmark: _Toc52894660][bookmark: _Toc54249272]Align the stage-2 description related to the number of neighbor cells’ inclusion in the logged MDT report with the RRC specification.
[bookmark: _Toc54249273]Remove the ‘per set of frequencies’ related text associated to inter-RAT neighbor measurements of logged MDT in RRC specification.
In the annex, we provide with TPs for both alternatives and kindly ask RAN2 agree on one of those.
Conclusion
In the previous sections we made the following observations: 
Observation 1	The description in 37.320 intends to log 3 intra-RAT inter-frequency neighbour cells irrespective of number of frequency layers in the same RAT and 3 inter-RAT neighbour cells per RAT irrespective of number of frequency layers in that RAT
Observation 2	The text description along with ASN.1 code in 38.331 allows to log up to 24 intra-RAT inter-frequency neighbour cells and 24 inter-RAT neighbour cells per RAT.
Observation 3	The text description along with ASN.1 code in 36.331 allows to log up to 24 intra-RAT inter-frequency neighbour cells, 24 inter-RAT neighbour cells for UTRA, and 9 cells for GERAN.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Align the stage-2 description related to the number of neighbor cells’ inclusion in the logged MDT report with the RRC specification.
Proposal 2	Remove the ‘per set of frequencies’ related text associated to inter-RAT neighbor measurements of logged MDT in RRC specification.
 
[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref53564589][bookmark: _Ref174151459][bookmark: _Ref189809556]TS-38.331, NR; Radio Resource Control (RRC); Protocol specification, 3GPP, V16.2.0, 2020-10-07
[bookmark: _Ref53564357]TS-37.320, Universal Terrestrial Radio Access (UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRA); Radio measurement collection for Minimization of Drive Tests (MDT); Overall description; Stage 2, 3GPP, 16.2.0, 2020-10-05
[bookmark: _Ref53565748]TS-36.331, Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification, 3GPP, V16.2.1, 2020-10-07



Annex-1: TP for alternative-1
TS 37.320
[bookmark: _Toc518610671][bookmark: _Toc37153588][bookmark: _Toc46501742][bookmark: _Toc52579313]5.1.1.3.3	Reporting parameters
 For downlink pilot strength measurements, the logged measurement report consists of measurement results for the serving cell (the measurement quantity), available UE measurements performed in idle or inactive for intra-frequency/inter-frequency/inter-RAT, time stamp and location information.
For E-UTRA MBSFN measurements logging, the logged measurement report consists of MBSFN measurement results from target MBSFN area(s), if configured, and available downlink pilot strength measurement results. Inter-RAT downlink pilot strength measurements are not required to be logged.
For WLAN and Bluetooth measurement logging, the logged measurement reports consist of WLAN and Bluetooth measurement results, respectively.
The number of neighbouring cells to be logged is limited by a fixed upper limit per frequency for each category below. The UE should log the measurement results for the neighbouring cells, if available, up to:
/*Start of changes*/
-	6 for intra-frequency neighbouring cells;
-	3 for inter-frequency neighbouring cells per frequency;
-	3 for GERAN neighbouring cells per set of frequencies;
-	3 for UTRAN (if non-serving) neighbouring cells per frequency;
-	3 for E-UTRAN (if non-serving) neighbouring cells per frequency;
-	3 for NR (if non-serving) neighbouring cells per frequency;
-	3 for CDMA2000 (if serving is E-UTRA) neighbouring cells per frequency;
-	32 for WLAN APs;
-	32 for Bluetooth Beacons.
NOTE:	UE in NR IDLE or INACTIVE state will not log measurements from UMTS or GSM.
/*End of changes*/
/*Text Omitted*/
TS 38.331
[bookmark: _Toc46439297][bookmark: _Toc46444134][bookmark: _Toc46486895][bookmark: _Toc52836773][bookmark: _Toc52837781][bookmark: _Toc53006421]5.5a.3.2	Initiation
While T330 is running, the UE shall:
1>	perform the logging in accordance with the following:
/*Text Omitted*/
/*Start of changes*/
3>	else:
4>	set the servCellIdentity to indicate global cell identity of the cell the UE is camping on;
4>	set the measResultServingCell to include the quantities of the cell the UE is camping on;
4>	if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-selection, to include neighbouring cell measurements that became available during the last logging interval for at most the following number of neighbouring cells: 6 intra-frequency and 3 inter-frequency neighbours per frequency as well as 3 inter-RAT neighbours, per frequency/ set of frequencies per RAT and according to the following:
5>	for each neighbour cell included, include the optional fields that are available;
NOTE:	The UE includes the latest results of the available measurements as used for cell reselection evaluation in RRC_IDLE or RRC_INACTIVE, which are performed in accordance with the performance requirements as specified in TS 38.133 [14].
2>	when the memory reserved for the logged measurement information becomes full, stop timer T330 and perform the same actions as performed upon expiry of T330, as specified in 5.5a.1.4.
/*End of changes*/


Annex-2: TP for alternative-2
TS 38.331
5.5a.3.2	Initiation
While T330 is running, the UE shall:
1>	perform the logging in accordance with the following:
/*Text Omitted*/
/*Start of changes*/
3>	else:
4>	set the servCellIdentity to indicate global cell identity of the cell the UE is camping on;
4>	set the measResultServingCell to include the quantities of the cell the UE is camping on;
4>	if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-selection, to include neighbouring cell measurements that became available during the last logging interval for at most the following number of neighbouring cells: 6 intra-frequency and 3 inter-frequency neighbours per frequency as well as 3 inter-RAT neighbours, per frequency/ set of frequencies per RAT and according to the following:
5>	for each neighbour cell included, include the optional fields that are available;
NOTE:	The UE includes the latest results of the available measurements as used for cell reselection evaluation in RRC_IDLE or RRC_INACTIVE, which are performed in accordance with the performance requirements as specified in TS 38.133 [14].
2>	when the memory reserved for the logged measurement information becomes full, stop timer T330 and perform the same actions as performed upon expiry of T330, as specified in 5.5a.1.4.
/*End of changes*/
TS 36.331
[bookmark: _Toc20487008][bookmark: _Toc29342300][bookmark: _Toc29343439][bookmark: _Toc36566691][bookmark: _Toc36810107][bookmark: _Toc36846471][bookmark: _Toc36939124][bookmark: _Toc37082104][bookmark: _Toc46480731][bookmark: _Toc46481965][bookmark: _Toc46483199]5.6.8.2	Initiation
While T330 is running, the UE shall:
/*Text Omitted*/
/*Start of changes*/
3>	if targetMBSFN-AreaList is included in VarLogMeasConfig:
4>	for each MBSFN area, for which the mandatory measurements result fields became available during the last logging interval:
5>	set the rsrpResultMBSFN, rsrqResultMBSFN to include measurement results that became available during the last logging interval;
5>	include the fields signallingBLER-Result or dataBLER-MCH-ResultList if the concerned BLER results are availble,
5>	set the mbsfn-AreaId and carrierFrequency to indicate the MBSFN area in which the UE is receiving MBSFN transmission;
4>	if in RRC_CONNECTED:
5>	set the servCellIdentity to indicate global cell identity of the PCell;
5>	set the measResultServCell to include the layer 3 filtered measured results of the PCell;
5>	if available, set the measResultNeighCells to include the layer 3 filtered measured results of SCell(s) and neighbouring cell(s) measurements that became available during the last logging interval, in order of decreasing RSRP, for at most the following number of cells: 6 intra-frequency and 3 inter-frequency cells per frequency and according to the following:
6>	for each cell included, include the optional fields that are available;
5>	if available, optionally set the measResultNeighCells to include the layer 3 filtered measured results of neighbouring cell(s) measurements that became available during the last logging interval, in order of decreasing RSCP(UTRA)/RSSI(GERAN)/PilotStrength(cdma2000), for at most the following number of cells: 3 inter-RAT cells per frequency (UTRA, cdma2000)/set of frequencies (GERAN), and according to the following:
6>	for each cell included, include the optional fields that are available;
4>	if in RRC_IDLE:
5>	set the servCellIdentity to indicate global cell identity of the serving cell;
5>	set the measResultServCell to include the quantities of the serving cell;
5>	if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-selection, to include neighbouring cell measurements that became available during the last logging interval for at most the following number of neighbouring cells: 6 intra-frequency and 3 inter-frequency neighbours per frequency and according to the following:
6>	for each neighbour cell included, include the optional fields that are available;
5>	if available, optionally set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-selection, to include neighbouring cell measurements that became available during the last logging interval, for at most the following number of cells: 3 inter-RAT cells per frequency (UTRA, cdma2000)/set of frequencies (GERAN), and according to the following:
6>	for each cell included, include the optional fields that are available;
4>	for the cells included according to the previous (i.e. covering previous and current serving cells as well as neighbouring EUTRA cells) include results according to the extended RSRQ if corresponding results are available according to the associated performance requirements defined in TS 36.133 [16];
4>	for the cells included according to the previous (i.e. covering previous and current serving cells as well as neighbouring EUTRA cells) include RSRQ type if the result was based on measurements using a wider band or using all OFDM symbols;
NOTE 2:	The UE includes the latest results in accordance with the performance requirements as specified in TS 36.133 [16]. E.g. RSRP and RSRQ results are available only if the UE has a sufficient number of results/ receives a sufficient number of subframes during the logging interval.
3>	else:
4>	if the UE is in any cell selection state (as specified in TS 36.304 [4]):
5>	set anyCellSelectionDetected to indicate the detection of no suitable or no acceptable cell found;
5>	set the servCellIdentity to indicate global cell identity of the last logged cell that the UE was camping on;
5>	set the measResultServCell to include the quantities of the last logged cell the UE was camping on;
4>	else:
5>	set the servCellIdentity to indicate global cell identity of the cell the UE is camping on;
5>	set the measResultServCell to include the quantities of the cell the UE is camping on;
4>	if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-selection, to include neighbouring cell measurements that became available during the last logging interval for at most the following number of neighbouring cells: 6 intra-frequency and 3 inter-frequency neighbours per frequency as well as 3 inter-RAT neighbours, per frequency/ set of frequencies (GERAN) per RAT and according to the following:
5>	for each neighbour cell included, include the optional fields that are available;
4>	for the cells included according to the previous (i.e. covering previous and current serving cells as well as neighbouring EUTRA cells) include results according to the extended RSRQ if corresponding results are available according to the associated performance requirements defined in TS 36.133 [16];
4>	for the cells included according to the previous (i.e. covering previous and current serving cells as well as neighbouring EUTRA cells) include RSRQ type if the result was based on measurements using a wider band or using all OFDM symbols;
NOTE 3:	The UE includes the latest results of the available measurements as used for cell reselection evaluation in RRC_IDLE or as used for evaluation of reporting criteria or for measurement reporting according to 5.5.3 in RRC_CONNECTED, which are performed in accordance with the performance requirements as specified in TS 36.133 [16].
2>	when the memory reserved for the logged measurement information becomes full, stop timer T330 and perform the same actions as performed upon expiry of T330, as specified in 5.6.6.4;
/*End of changes*/
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