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1 Introduction
In last RAN2 meeting, an official email discussion was allocated on LAA to capture RAN2 agreements into 36.331 CR:
[91bis#09][LTE/LAA] 36.331 CR (Huawei)

-
Create CR to 36.331

-
Intended outcome: Endorsed CR submitted to next meeting.

For LAA, three parts will impact 36.331:

1 RSSI measurement;

2 DRS measurement;

3 others
RAN1 also had one email discussion [82b-09] RRC parameter list for LAA and approved corresponding LS in [3]. 

In this email discussion, we try to address some open issues on how to capture RAN1/2 output into TS36.331.

This contribution summarizes the outcome of this email discussion and suggests the way forward. 
RAN1 sent other LS in [5], some of our discussions should be reconsidered. In summary, the changes compared with original version are:
RSSI:
· L1 averaging window is fixed;

· subframe offset is optional;

· no symbol offset;

· Periodicity of UE RSSI measurement duration has a values of 40, 80, 160, 320, 640 msec;
· Value range of Measurement duration of UE-reported RSSI measurement is 1, 14, 28, 42, 70;

DRS:

· No additional impact on RRC except the original restrictions;

Others:

· RRC signaling provides the list of possible starting positions of transmission in the first subframe of the DL transmission burst: Possible starting positions are {0}, {0,[7]};
· RRC signaling indicates which subframe has one or two symbol CRS structure or all symbols CRS structure: Up to 8 subframes (i.e., exclude 0th and 5th subframe in the frame) can be configured as having one or two symbol CRS structure per frame

2 Discussion
2.1 RSSI Measurement related issues
The agreements on RSSI measurement are listed as below:
RAN2#90:
	Agreements
RSSI:

4
For the purpose of detecting hidden node in channel selection UE reporting of RSSI measurements to the eNB is considered useful. 
The details of the RSSI measurement reporting should be discussed in stage-3. 

5
The eNB indicates which carriers(s) the UE should report RSSI for.




RAN2#91:

	Agreements
4
Introduce measurements of average RSSI and channel occupancy (percentage of time that RSSI was above a threshold) for reporting in LAA





-
FFS whether multiple thresholds should be distinguished

RAN2#91bis:
Agreements

1:
Average RSSI over a L3 averaging window is a mean of all measurements from L1.

1a
Channel occupancy is calculated over the same L3 averaging window.

1b
UE always reports both Average RSSI and Channel occupancy together.

2
Timing configuration for average RSSI measurement and channel occupancy are the same.

3:
Average RSSI and channel occupancy measurement timing configuration is configured via RRC signalling. 

4:
Average RSSI and channel occupancy measurement timing configuration is configured per frequency (i.e. measurement object). Can be configured for serving and non-serving carriers.

5: 
The eNB configures, L1 duration, and L3 averaging window to determine RSSI measurement timing configuration. 

7:  Support periodic reporting with amount of reporting configurable by the eNB. 

FFS Details of the time domain pattern of the measurement durations (e.g. offset, periodicity, etc)

FFS Whether the channel occupancy is calculated on the same L1 samples used for average RSSI or whether more frequent L1 samples are used.

=>
Single threshold for channel occupancy.

=>
RAN2 assume that RAN4 will define EARFCNs so RAN2 specs can reuse current signalling to identify unlicensed bands.
In [3], for RSSI RAN1 largely agreed to have:

· L1 averaging duration of UE-reported RSSI measurement (L1 averaging window), value range 1, 70;

· Measurement duration of UE-reported RSSI measurement within each RMTC period, value range 1, 70;

· Periodicity of RMTC for UE-reported RSSI measurement duration;

· Subframe offset of RMTC for UE-reported RSSI measurment duration;

· FFS: OFDM symbol offset (FFS: Whether configuration of this parameter is optional or mandatory);
From the above agreements, we propose to capture following parameters for average RSSI and channel occupancy: 

· L1 averaging window; (RAN1)
· L3 averaging window; (RAN2)
· RSSI measurement timing configuration (RMTC) per frequency, including offset, periodicity; (both RAN2) (RAN1 agreed to have periodicity, subframe offset and symbol offset (FFS));
· Only periodic reporting for average RSSI and channel occupancy;(RAN2)
· UE always reports both Average RSSI and Channel occupancy together(RAN2)
· The parameters for average RSSI and channel occupancy measurement are same; (RAN2)
· Measurement duration of UE-reported RSSI measurement (RAN1)

For channel occupancy, additional parameter is needed, i.e.
· Single threshold for channel occupancy(RAN2);
Note: RAN1 requests RAN2 to consider the possibility of direct reporting of L1 samples without any L3 averaging.
Question 1.1: Do companies agree above observations? Or are any other parameters needed?

	Company 
	Do companies agree above observations? Or are any other parameters needed?


	
	Yes or no
	Remark

	Ericsson
	Yes
	

	Huawei,HiSilicon
	Yes
	

	CATT
	Yes
	

	Sharp
	Yes
	

	ETRI
	Yes
	

	Intel 
	Yes
	

	NTT DOCOMO
	Yes
	

	Samsung
	Yes
	

	Sequans
	Yes
	

	ZTE
	Yes
	

	Qualcomm
	Yes
	

	ITRI
	Yes
	

	Motorola Mobility
	Yes
	


14 companies expressed their view, all of them agree to capture agreements/parameters listed above for RSSI. Therefore, we propose:

Based on [5], L1 averaging window will not be configured, symbol offset is not needed. Therefore, the proposal on question 1.1 is changed to

Proposal on question 1.1: capture following agreements/ parameters for RSSI:

· 
· L3 averaging window; (RAN2)

· RSSI measurement timing configuration (RMTC) per frequency, including offset, periodicity; (both RAN2) (RAN1 agreed to have periodicityand subframe offset);

· Only periodic reporting for average RSSI and channel occupancy;(RAN2)

· UE always reports both Average RSSI and Channel occupancy together(RAN2)

· The parameters for average RSSI and channel occupancy measurement are same; (RAN2)

· Measurement duration of UE-reported RSSI measurement (RAN1)

· Single threshold for channel occupancy(RAN2);
Based on analysis above, we prefer to use following terms and values for RSSI measurement:
Table 1: parameters for RSSI and channel occupancy measurement

	Parameters
	Name 
	Value/value range
	Remarks

	L1 averaging window
	l1AveragingDuration-r13


	symbol1, symbol70
	According to RAN1 LS[2]

The value range, need RAN1 input.

	RSSI measurement timing configuration (RMTC)
	rmtc-PeriodOffset-r13
	ms40-r13

INTEGER(0..39),

ms80-r13

INTEGER(0..79),

ms160-r13

INTEGER(0..159),
	Need RAN1/2 confirmation;

	
	symbolOffset-r13

	INTEGER(0..13)
	Under RAN1 discussion, the value and value range, need RAN1 input.

	Measurement duration of UE-reported RSSI measurement
	measDuration
	ENUMERATED {t1, t70},
	Under RAN1 discussion, the value and value range, need RAN1 input.

	periodic reporting for average RSSI and channel occupancy
	reportIntervalRSSI-r13
	ms40, ms80, ms160, ms320, ms640, spare3, spare2, spare1
	reuse report interval as L3 averaging window

Need RAN1/2 confirmation;

	Average RSSI result
	averageRSSI-r13
	FFS
	The value range, need RAN1/4 input.

	Channel occupancy result
	chanelOccupancy-r13

	totalNum  value range FSS
	Based on L3 averaging window and rmtc configuration;
Need RAN1/2 confirmation;

	
	
	occupiedNum  value range FSS
	Based on L3 averaging window and rmtc configuration
Need RAN1/2 confirmation;

	Single threshold for channel occupancy
	channelOccupThreshold-r13
	FFS
	The value range, need RAN1/4 input.


Question 1.2: Do companies agree the parameters name, value range in the table? Any other comments?
	Company 
	Do companies agree the parameters name, value range in the table? Any other comments?

	
	Yes or no
	Remark

	Ericsson
	Almost
	rmtc-PeriodOffset-r13:
Is the parameter "rmtc-PeriodOffset-r13" use for indicating the "L3 averaging window"? If so, probably we should use a better name, e.g. "l3AveragingDuration-r13". 
We think we should support also larger values than 160 ms for this parameter. It would be suitable to support averaging over a couple of seconds. No strong view of the actual values but maybe we could support values up to 5 seconds. Also, we don’t see the need for splitting this parameter in to three parts.
reportIntervalRSSI-r13:

We can reuse the existing report interval-parameter (ReportInterval), no need for a new one.

chanelOccupancy-r13:

We thought, based on the agreements so far, that channel occupancy should be reported as a percentage of time. There is also a missing "n" in the parameter name.
channelOccupThreshold-r13:

We could write the full "channelOccupancyThreshold-r13"

Of course, the ranges of some parameters are awaiting RAN1 input so we must wait for them.

	Huawei
	
	rmtc-PeriodOffset-r13:
used to indicate period and subframe offset as what we did for DRS configuration;
reportIntervalRSSI-r13:

Intention is to use it as "l3AveragingDuration-r13”;

channelOccupancy-r13:

We could discuss this aspect separately;

channelOccupancyThreshold-r13: agree with E///.


	CATT
	
	rmtc-PeriodOffset-r13
we can use DMTC like configuration for RMTC;

reportIntervalRSSI-r13
The RRC periodic reporting interval and L3 average window. For RRC periodic reporting interval, the existing parameter “ReportInterval” can be reused; and for L3 average window, one new parameter needs to be introduced.
chanelOccupancy-r13
According to RAN2 agreement, we should use percentage as baseline. 

	Sharp
	
	rmtc-PeriodOffset-r13
DMTC like configuration is preferred.
reportIntervalRSSI-r13
Reusing report interval for L3 average window is simple.

chanelOccupancy-r13

We think channel occupancy is agreed as percentage of time.

	ETRI
	
	Value/value range of l1AveragingDuration-r13:

If value range of l1AveragingDuration-r13 will be defined in further study by RAN1, the Value/Value range is changed to be following notation. “ENUMERATED {s1, s70}”

chanelOccupancy-r13:

correction of typo: “channelOccupancy-r13”

channelOccupThreshold-r13:

full description and align with legacy naming convention (including dash) as "channelOccupancy-Threshold-r13"



	Intel
	
	rmtc-PeriodOffset-r13 : ok with the proposal in the above table. 

reportIntervalRSSI-r13: we prefer reusing the existing ReportInterval. We don’t see a big reason to shorten interval. 

chanelOccupancy-r13: the proposal is ok. It is more straightforward approach 

	NTT DOCOMO
	Yes
	Generally fine with the proposal.

	Samsung
	Mostly Yes
	For reportIntervalRSSI, we may re-use the existing reportInterval (starting from 120 ms) as Ericsson suggested.

For chanelOccupancy, It would be simple to use a percentage value, instead of having each number: there is a possibility that totalNum could be quite large if UE is configured with long L3 window. Then, the proposed format would be e.g. INTEGER (1..100).

	Sequans
	Almost
	RMTC: we note that the “RMTC occasion” is no longer assumed by RAN1, and RMTC wording was removed in their last LS, but it seems ok to keep this wording.

chanelOccupancy-r13: correction of typo: “channelOccupancy-r13”
totalNum: it may be preferred to keep it to ensure the validity/accuracy of the report. If some gaps are used by InterFreq/InterRat, and UE is unable to perform the RSSImeas, or can perform it only with a reduced number of samples, it can be useful to indicate it to the NW.

	ZTE
	
	rmtc-PeriodOffset-r13
Reuse DMTC-alike configuration for RMTC as much as possible;

reportIntervalRSSI-r13
The “ReportInterval” should also be reused for L3 averaging window.

chanelOccupancy-r13

We should use percentage.

	Qualcomm
	
	We are fine with reusing ReportInterval.for reportIntervalRSSI-r13.

channelOccupancy-r13 should be a percentage value.

We also need a reportAmount parameter as per the agreement: Support periodic reporting with amount of reporting configurable by the eNB.

	ITRI
	
	rmtc-PeriodOffset-r13: we are ok with this.

reportIntervalRSSI-r13: new parameter may be required for L3 average window.
chanelOccupancy-r13: report percentage should be a baseline according to RAN2 agreement. (note: a typo here?)

	Motorola Mobility
	
	Several companies commented that a DMTC-like configuration is desirable for RMTC. For discovery signal measurements, DMTC of fixed duration (6 ms) was defined. Also, “discovery signal occasion” was used. In our understanding, the measDuration being proposed is similar to discovery signal occasion duration. The periodicity/offset indicated in the RAN1 spreadsheet are the periodicity/offset of the measDuration. This is different from the existing DRS framework since for DRS we defined periodicity and offset of the DMTC (i.e., the 6ms window) and not the periodicity/offset of the discovery signal occasion. Therefore calling this RMTC is confusing, and this should be resolved preferably by using a different term.

The other aspect is regarding whether and how to support flexibility for UE measurements (similar to the flexibility has today for legacy CRS based RSRP measurements). We believe this needs further discussion. One approach to make this possible is to make the periodicity/offset parameters optional.

	Samsung1
	
	L1 averaging duration: 1 for channel occupancy;70 for average RSSI. These are values are fixed in the specification and do not need to be signalled to the UE.
Measurement duration: 70 for channel occupancy;1 for average RSSI; These are values are fixed in the specification and do not need to be signalled to the UE.
Periodicity: 40ms, 80ms, and 160ms;

Subframe offset: 0, 1, …, max Periodicity

Relation  between these parameters and potential RAN4 performance requirements still needs to be discussed. E.g. If RAN4 formulates performance requirements e.g. related to how many measurement gaps to use for this measurement in relation to other inter-freq measurements, and related to how many measurement durations to have for each reported periodic measurement result, and if the UE reports the frames where the measurement was taken based on SFN, need for these two parameters is a bit uncertain.

channelOccupancy: single channel occupancy percentage (e.g. format of INTEGER (1..100)); L3 filtering does not need to be applied, i.e. all the L1 samples have the same weight and can be individually compared against the configured threshold.

averageRSSI: range wait for RAN4. The existing L3 filtering model can be applied i.e. L3 assumes a 200ms input rate from L1, but the UE may autonomously adjust the filtering when utilizing a different rate.

reportInterval: start from 120ms; Directly reuse existing parameter


Regarding where to put the parameters, we prefer the following grouping:

MeasObjectEUTRA:

LAA-MeasRSSI-Config-r13 ::=
CHOICE {

release







NULL,


setup







SEQUENCE {



rmtc-PeriodOffset-r13



CHOICE {               




ms40-r13






INTEGER(0..39),




ms80-r13






INTEGER(0..79),




ms160-r13






INTEGER(0..159),




...


},


symbolOffset-r13




INTEGER(0..13),


measDuration-r13




ENUMERATED {t1, t70},


l1AveragingDuration-r13



ENUMERATED {symbol1, symbol70} 

}

}
MeasResults:

MeasResultForLAA-RSSI-r13 ::=

SEQUENCE {


averageRSSI-r13






INTEGER (0..63),



chanelOccupancy-r13





SEQUENCE {


totalNum






INTEGER (0..15),




occupiedNum






INTEGER (0..15)



}

}

ReportConfigEUTRA:
LAA-MeasRSSI-ReportConfig-r13 ::=
SEQUENCE {


channelOccupThreshold-r13


INTEGER (0..63), 



reportIntervalRSSI-r13



ENUMERATED {   













ms40, ms80, ms160, ms320, ms640, spare3, spare2, spare1}
}
Question 1.3: Do companies agree above group mechanism? Any other comments?
	Company 
	Do companies agree above group mechanism? Any other comments?

	
	Yes or No
	Remark

	Ericsson
	Yes
	Grouping like this seems fine.

	CATT
	Yes
	“symbolOffset-r13” should be FFS.

	Sharp
	Yes
	

	ETRI
	Yes
	We are fine with above grouping. But naming of IE for measurement object should be changed as follow. 

LAA-MeasRSSI-Config-r13 ( “MeasRSSI-Config-r13”

	Intel
	Yes
	

	NTT DOCOMO
	Yes
	Grouping is fine. But “LAA-“ is not needed for the IE name. it should be generic in the spec.

	Samsung
	Yes
	

	Sequans
	Yes
	Grouping seems ok.

	ZTE
	Yes
	Remove “LAA”, prefer more generic.

	Qualcomm 
	Yes
	

	ITRI
	Yes
	


11 companies expressed their view; all of them agree the grouping listed above for RSSI parameters/agreements. Therefore, we propose:

Based on [5], L1 averaging window will not be configured, symbol offset is not needed. So the proposal on question 1.3 is changed to:

Proposal on question 1.3: agree following grouping:

Capture following parameters/agreements into MeasObjectEUTRA:

· 
· RSSI measurement timing configuration (RMTC) per frequency, including offset, periodicity; (both RAN2) (RAN1 agreed to have periodicityand subframe offset);

· Measurement duration of UE-reported RSSI measurement (RAN1)

· The parameters for average RSSI and channel occupancy measurement are same; (RAN2)
Capture following parameters/agreements into MeasResults:

· UE always reports both Average RSSI and Channel occupancy together(RAN2)

Capture following parameters/agreements into ReportConfigEUTRA:

· Only periodic reporting for average RSSI and channel occupancy;(RAN2)

· Single threshold for channel occupancy(RAN2);
Regarding “L3 averaging window; (RAN2)”, not introduce new IE for it as proprosal on question 1.7.
Question 1.4: any other comments on ASN.1 part for attached running CR?

	Company 
	Comments, suggestions on ASN.1 part for attached running CR

	Ericsson
	See comments in the attached draft CR.

	
	

	
	


Question 1.5: any other comments on procedure part for attached running CR?

	Company 
	Comments, suggestions on procedure part for attached running CR

	Ericsson
	See comments in the attached draft CR.

	Samsung
	I think we can work in the detailed procedure part "only after" RAN2 have same understanding on the RSSI measurement. Can rapporteur or other companies confirm that the following understanding is correct?

· UE performs RSSI measurement during L3 averaging window, which corresponds to the reportIntervalRSSI (i.e. (c) below)
· Each L3 averaging window includes one or multiple measurement duration(s) (i.e. (b) below).
· Each measurement duration includes 1 or 70 consecutive l1AveragingDuration(s) (i.e. (a) below).
· L1 performs averaging over l1AveragingDuration, and provides L3 only “one” averaged RSSI value.
· L3 calculates ‘average RSSI’ and ‘channel occupancy’ per L3 averaging window
[image: image1.emf]40 ms 0 ms 80 ms

(a) l1AveragingDuration

(e.g. 1 OFDM symbol)

(c) L3 window

(reportIntervalRSSI; e.g. 80 ms)

(b) measDuration

(e.g. 70 l1AveragingDuration)

(symbol)offset



	ZTE
	Share the same understanding as Samsung’s.

	Motorola Mobility
	· Each measurement duration includes 1 or 70 consecutive l1AveragingDuration(s); other possible values are FFS.



According to the discussion, the parameters in table need RAN1/4 confirmation or need RAN1/4 input. We should send LS to them.
Question 1.6: Do companies agree to send LS to RAN1/4, ask them to provide further input? 

	Company 
	Do companies agree to send LS to RAN1/4, ask them to provide further input?

	
	Yes or No
	Remark

	Ericsson
	Not sure
	We have nothing against sending an LS if we have anything concrete to say/ask. We think that RAN1 are about to send an LS soon regarding this.

	CATT
	
	For the RAN1/4 related RRC parameter, RAN1/4 will send LS to us for the further agreement. We donot need to send LS on this.

	ETRI
	
	We are not sure whether it is necessary to send LS to RAN1/4.

	Intel
	
	Agree with Ericsson/CATT/ETRI

	NTT DOCOMO
	
	Same view as the others.

	Samsung
	No
	We assume, anyway RAN1/4 will share their agreements after making conclusion.

	Sequans
	
	No strong view.

	ZTE
	No
	Same views as CATT.

	Qualcomm
	
	No need to send an LS.

	ITRI
	
	Agree with Ericsson and CATT.

	
	
	


According the comments on draft CR, we would prefer to solve following issues first:

Issue 1.1: How to capture L3 duration?

There are basic two options.

Option 1: separate IE for L3 duration;

Regarding how to handle the report if report interval does not match L3 duration?

Option 1a: only report one latest value;

Option 1b: report all valid values in L3 duration;

Option 2: use report interval as L3 duration as showed in draft CR;

In each report interval, only one RSSI/occupancy result, therefore report interval always matches with L3 duration.

Question 1.7: Which option should be used? 

	Company 
	Which option should be used?

	
	Option 1a/1b, option 2
	Remark

	Huwei, HiSilicon
	Option 2
	Option 2 is simple. The only drawbacks could be that we may need to introduce new report interval to meet RSSI/channel occupancy requirement on L3 duration;



	CATT
	Option 1
	We prefer option 1, i.e. L3 duration and report interval should be decoupled. Due to the RSSI change frequently, a small L3 average duration is benefit for hidden node detection. If same duration is used for RSSI report, it will lead to more RRC signaling overhead. 

For option 1, Option 1b can carry more information than Option 1a. We slightly prefer Option 1b. 

	Sharp
	Option 2
	We prefer Option 2 due to the simplicity.

	ETRI
	Option 2 or 1b
	Assuming L3 duration is configured for L3 averaging window, different configuration between reporting interval and L3 duration it is not necessary.

If L3 duration and reporting interval have different configuration, option 1b is preferable.

	Intel
	Option 2
	We also prefer to be aligned with report interval. 

	Samsung
	Option 2
	Seems simpler

	Ericsson
	Option 1b or 2
	No strong view. It would increase UE power consumption to force the UE to report samples for all the time between two reports. But it is of course simpler.

	Sequans
	Option 1b or 2
	It depends what will be the typical usage. If the required reporting interval is large, and the L3 averaging window needed for an accurate report is smaller, then option 2 would add a penalty in terms of power consumption (as indicated by Ericsson) and gap availability for other measurements, whereas option 1b would not.

	ZTE
	Option 2
	

	Qualcomm
	Option 2
	

	ITRI
	Option 2
	Option 2 is simple.


12 companies expressed their view.

Option 2 reuse report interval: 11 companies support;

Option 1b new IE for L3 window: 4 companies support;

Therefore, we propose to go for majority, i.e. use report interval as L3 duration.

Proposal on question 1.7:  Not introduce new IE for L3 duration, reuse report interval as L3 duration.
As discussed in question 1.2, regarding whether we need new report interval or not, 6 companies expressed their view. All of them agree to reuse ReportInterval.
Proposal on question 1.2:  reuse ReportInterval for the purpose of RSSI report interval and L3 duration.

Issue 1.2, how to capture channel occupancy? Percentage or total number + occupied number?

Question 1.8: Which option should be used? 

	Company 
	Which option should be used?

	
	Percentage? Or

total number + occupied number?
	Remark

	Huwei, HiSilicon
	total number + occupied number?
	Network can evaluate whether the result is accurate or not by total number.


	CATT
	Percentage
	The difference of two options is the total number reporting. 

For RSSI measurement, the measurement duration is configured by ENB, so we think eNB is aware of the total number roughly. So now we donot realize the necessity for UE to reporting the total number. 

	Sharp
	Percentage
	No strong opinion, but reporting percentage value is aligned with current agreement.

	ETRI
	Percentage
	Channel occupancy is defined as percentage of time that RSSI was above a threshold in agreement at RAN2#91. So percentage is basically aligned with the agreement.

For improvement of channel occupancy accuracy, percentage per measurement duration is desirable. 

	Intel
	total number + occupied number
	total number + occupied number seems more flexible.

	NTT DOCOMO
	Percentage
	Total number for the derived percentage can be estimated by the measDuration. Percentage seems enough.

	Samsung
	Percentage
	Agree with DCM.

	Ericsson
	Percentage
	

	Sequans
	total number + occupied number
	Enables NW to know whether the report is accurate/valid.

	ZTE
	Percentage
	The accuracy is controllable by eNB.

	Qualcomm
	Percentage
	

	ITRI
	Percentage
	Aligned current agreement.


13 companies expressed their view. 9 companies support percentage as channel occupancy result as what we agreed in RAN2.
Therefore, we propose:
Proposal on question 1.8:  use percentage as channel occupancy result.

Issue 1.3, how to capture period and subframe offset of RMTC configuration?
Option 1: separate IEs for period and subframe offset;

Option 2: combine period and subframe offset as DRS configuration, gap, etc.

Question 1.9: Which option should be used? 

	Company 
	Which option should be used?

	
	Option 1 or Option 2
	Remark

	Huwei, HiSilicon
	Option 2
	Option 2 is simple and can avoid wrong configuration, e.g. 
eighbou offset is longer than period. 


	CATT
	Option 2
	DMTC like configuration can be reused. 

	Sharp
	Option 2
	Agree with Huawei.

	ETRI
	Option 2
	

	Intel
	Option 2
	

	NTT DOCOMO
	Option 2
	

	Samsung
	Option 2
	

	Sequans
	Option 2
	

	ZTE
	Option 2
	

	Qualcomm
	Option 2
	

	ITRI
	Option 2
	

	Motorola Mobility
	Option 1
	It would be better to not jointly encode the period and the offset. The offset is not always essential.


13 companies expressed their view in this email summary, 1 company expressed their view on CR. 12 companies support option 2, i.e. reuse DMTC liked configuration to indicate period and subframe offset of RMTC configuration.

Therefore, we propose:

Based on [5], subframe offset should be optional. It will be complex to express this with DMTC liked configuration. We need to consider whether separate IEs shall be introduced for period and subframe offset individually. 
Proposal on question 1.9:  Reconsider whether separate IEs are more suitable for period and subframe.

Issue 1.4, when to start the timer for periodic reporting?

Option 1: as current way in 36.331, the timer will be started after the first reporting;

In 5.5.4.1

2>
if the purpose is included and set to reportStrongestCells or to reportStrongestCellsForSON and if a (first) measurement result is available:

3>
include a measurement reporting entry within the VarMeasReportList for this measId;

3>
set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

3>
initiate the measurement reporting procedure, as specified in 5.5.5;
NOTE 1:
If the purpose is set to reportStrongestCells and reportStrongestCSI-RSs is not included and reportAmount > 1, the UE initiates a first measurement report immediately after the quantity to be reported becomes available for the PCell. If the purpose is set to reportStrongestCells and reportStrongestCSI-RSs is not included and reportAmount = 1, the UE initiates a first measurement report immediately after the quantity to be reported becomes available for the PCell and for the strongest cell among the applicable cells. If the purpose is set to reportStrongestCellsForSON, the UE initiates a first measurement report when it has determined the strongest cells on the associated frequency.

2>
upon expiry of the periodical reporting timer for this measId:

3>
initiate the measurement reporting procedure, as specified in 5.5.5;

As specified in 5.5.5 of 36.331
1>
if the numberOfReportsSent as defined within the VarMeasReportList for this measId is less than the reportAmount as defined within the corresponding reportConfig for this measId:

2>
start the periodical reporting timer with the value of reportInterval as defined within the corresponding reportConfig for this measId;

If we follow this, how to handle the first report, for instance if reportamount>1, only report PCell but no RSSI/Channel occupancy is ok or not?
If reportamount=1, seems strongest cell is not applicable for RSSI/channel occupancy;

Option 2: Timer is started once configured;
Question 1.10: Which option should be used? If option 1 is adopted, when does the UE send the first report?
	Company 
	Question 1.9: Which option should be used? If option 1 is adopted, when does the UE send the first report?

	
	Option 1 or Option 2
	Remark

	Huwei, HiSilicon
	Option 2
	Option 2 is more clear way. We do not need to specify how to report the first result.


	CATT
	Option 1
	The first report can be initiated if a (first) measurement result is available.

	Sharp
	
	FFS. It depends on a direction of Issue 1.1.

	Intel
	Option 1
	We don’t have a strong view. But, instead of modifying current reporting 
eighbou, we can add UE behavior to report the first result. 



	NTT DOCOMO
	Option 1
	No strong opinion, but not sure if there is an issue to utilize the existing behavior.

	Samsung
	Option 1
	No stront view, but prefer following the existing behavior.

	Sequans
	Option 1 or 2
	Option 1 requires to specify how to report the first result.
If the report is assumed valid once “L3 averaged duration” has passed, then behavior is the same as with option 2 (assuming that L3 averaging duration is the same as report interval).

If the report cannot be assumed valid once “L3 averaged duration” has passed, then it could still be sent, provided there is an indication such as totalNum (discussed above)

	ZTE
	Option 2
	

	Qualcomm
	Option 2
	Slight preference for Option 2.

	ITRI
	Option 1
	Agree with CATT.


11 companies expressed their view in this email summary, 2 company expressed their view on CR. 

Option 1 reuse existing behavior: 8 companies support;
Option 2 timer is started once configured: 5 companies support

We would prefer to go for majority. 
Proposal on question 1.10: start the periodical reporting timer after the first reporting. The UE will send the first report once the measurement result is available. 
2.2 DRS related issues
RAN2 agreements on DRS are listed as below:

RAN2#90:

	Agreements
RSRP/RSRQ:

7
RAN2 assumes that the UE’s physical layer will only report valid RSRP/RSRQ measurement samples to RRC (i.e., L1 should not provide samples when DRS transmission was blocked by LBT). 




	Agreements
2
The network configures the UE with a Measurement Object with a single DRS configuration for each configured LAA SCell 




RAN2#91:

	Agreements
1
A UE is only expected to detect and measure cells transmitting DRS during the configured DRS DMTC window.




	Agreements
1
The NW configures one DMTC for all 
eighbour cells as well as for the serving cell (if any) in one frequency (as for Rel-12 DRS mechanism)

5
Periodical reporting is supported for LAA RRM measurements, 

6
Reporting events A1/A2/A4/A6/C1/C2 are supported on LAA SCells 




91bis:

Agreements

=>
The UE adapts the filter coefficient to adapt to missed measurements (no additional configurable parameters provided for this)

=>
FFS: UE resets the filter when it was last updated more than a configurable time ago.

· =>
Email discussion on L3 reset vs modifying the measurement reporting and event triggering an TTT handling (Intel). Outcome: Email report to the next meeting. 

=>
RAN2 assume that RAN4 will define EARFCNs so RAN2 specs can reuse current signalling to identify unlicensed bands.
Observation: According to existing RAN2 agreement, there is no impact on 36.331.
 In [3], for DRS RAN1 asks RAN2 to capture:

· ds-OccasionDuration: the only value allowed for an LAA SCell is 1.

· MeasCSI-RS-Config
· resourceConfig: values {0, 4, 5, 9, 10, 11, 18, 19} are not allowed for an LAA SCell.
· subframeOffset: the only value allowed for an LAA SCell is 0.
 Proposal on question 2.1: Capture the restriction on DRS configuration in TS36.331 as requested by RAN1.

Question 2.1: Do companies agree to this proposal? 

	Company 
	Do companies agree the proposal above?

	
	Yes or No
	Remark

	Huawei, HiSilicon
	Yes
	

	CATT
	Yes
	

	Sharp
	Yes
	

	ETRI
	Yes
	

	Intel
	Yes
	

	NTT DOCOMO
	Yes
	

	Samsung
	Yes
	

	Sequans
	Yes
	

	ZTE
	Yes
	

	Qualcomm
	Yes
	

	ITRI
	Yes
	




In [5], RAN1 agreed no additional RAN2 impact.
2.3 Others
RAN2 agreements on SCell configuration are listed as below:

=>
Reuse SCell configuration (RadioResourceConfigCommonSCell-r10 and RadioResourceConfigDedicatedSCell-r10) to configure LAA cell.

=>
Support of LAA will required indication of the unlicensed band in the band info (FreqBandIndicator) in SupportedBandCombination (other capabilities are FFS).

According to WID, “* For the LAA SCell, there is no support in BS or UE for transmission/reception of any current broadcasted system information, random access responses and paging (following LTE Carrier Aggregation procedure), including no corresponding rate matching.”, LAA SCell is different from normal SCell. The UE needs to know whether applies all related procedure for the cell to handle discontinuous transmissions for synchronization and measurements, as well as any impact to rate-matching (e.g. no rate-matching wrt PBCH, PHICH).
Issue 3.1: how to identify LAA cell? 

Option 1: Link it to unlicensed spectrum, i.e. if the band is in 5GHz unlicensed spectrum, then the cell is LAA SCell;
H However we think TS36.331 should be written in a band agnostic way and RRC signalling should not depend on regulatory/international classifications of bands.
Option 2: introduce one explicit signalling to indicate LAA SCell

With this explicit indication, the UE can know how to handle the cell properly. 
Question 3.1: Which option do company prefer? 

	Company 
	Do companies agree the proposal above?

	
	Option 1 or Option 2
	Remark

	Huawei, HiSilicon
	Option 2
	We want to have band agnostic description in TS36.331. Explicit indication is straight way, and future proof way.

	CATT
	Option 2
	Explicit signaling LAA SCell can make the spec clear and readable. 

	Sharp
	Option 2
	Explicit signaling is preferred. The UE specific function should not be linked to spectrum information.

	ETRI
	Option 2
	To align with legacy convention of RRC specification.

	Intel
	Option 2?
	We should define LAA SCell in a band agnostic way. It is FFS on the exact name of indication. 

	NTT DOCOMO
	Option 1
	It is proper to identify from EARFCN. Option 2 incurs the ambiguity if the eNB set the indication for the licensed carrier (EARFCN). So far, there is no frequency band used for both licensed and unlicensed purposeds.

	Samsung
	Option 1?
	Tend to agree with DCM.

	Ericsson
	Too early
	RAN1 is working on a Frame Structure 3 for LAA cells. It would be better to refer to this. But it is too early for RAN2 to agree on this before RAN1 has settled Frame Structure 3.

	Sequans
	
	No strong view

	ZTE
	Option 2
	Also share the concerns of E///.

	Qualcomm
	Option 2
	

	ITRI
	Option 2
	


13 companies expressed their view. 

Option 1 link LAA cell to unlicensed frequency: 2 companies support;

Option 2 introduce one explicit indication: 9 companies support;

1 company think it is too early. 

We would prefer to go for majority. 

Proposal on question 3.1: introduce a new IE in SCell configuration to indicate that it is LAA SCell. 

In addition, what term should be used in TS36.331 in the place which related to LAA cell? Using the term LAA is problematic since 3GPP specifications do not define what licensed and unlicensed spectrum is.
Issue 3.2: what term shall be used for LAA cell? 

To capture essential characteristics, we prefer to use:

aSCell
Assisted Secondary Cell
Assisted Secondary Cell: A secondary cell that cannot be a Primary Cell for any UE, and therefore does not support transmission/reception of any broadcasted system information and paging, and which allows dynamic discontinuous transmission with empty subframes on the downlink.
Question 3.2: Do companies agree this term? Any suggestions?
	Company 
	Do companies agree this term? Any suggestions?

	
	Yes or no
	Remark

	Huawei, HiSilicon
	Yes
	We prefer to have definition in TS36.331 to capture the essential characteristics of LAA cell.

	CATT
	
	“aSCell” can be “ASCell”. 
We think the definition should be in 36.300, since there is also have the description of LAA Cell. Mabe we can have such kind of definition:

Assisted Secondary Cell: A secondary cell on unlicensed carrier

	Sharp
	
	We would like to wait to see whether TS36.331 needs LAA specific procedures or not.

	ETRI
	Unlicensed Secondary Cell 

(uSCell)
	Legacy secondary cell is also operated by assistance of primary cell in some aspects. So unlicensed secondary cell seems to be more intuitive.

	Intel
	
	We don’t have a strong view on terminology itself but LAA SCell or LScell sounds better than ASCell. 

Regarding the definition of LAA SCell, secondary cell cannot be the primary cell even in the current CA. That cannot be the characteristic of ASCell. In addition, remaining definition seems confusing because it is described from both eNB and UE. E.g. the cell does not receive SIB/paging. Actually, the description is overlapped with the definition of FS3 defined in RAN1. It may be better to refer FS3 to be more clear.  

	NTT DOCOMO
	No
	Not sure why different terminology is needed. It would be good to look into the details of RRC implementation at first and see if there is a difficulty to describe the LAA specific behavior.

	Samsung
	
	Tend to agree with DCM: we should introduce a new terminology only if it is required.

	Ericsson
	
	Agree with DCM and Samsung. We don’t see a need now to introduce new terminology.

	Sequans
	
	Agree with DCM and Samsung. It seems preferable to avoid introducing a new definition if it is not needed.

	ZTE
	
	LAA Scell or U-Scell.

	ITRI
	
	Agree with Sharp


12 companies expressed their view. 6 companies prefer to have definition; 6 companies prefer to wait until we know it is really needed.

Proposal on question 3.2: ask RAN2 to discuss whether we need to introduce one new term in order to introduce LAA feature in band agnostic way. 

In [5], additional parameters shall be captured in TS36.331 as:

· RRC signaling provides the list of possible starting positions of transmission in the first subframe of the DL transmission burst: Possible starting positions are {0}, {0,[7]};

· RRC signaling indicates which subframe has one or two symbol CRS structure or all symbols CRS structure: Up to 8 subframes (i.e., exclude 0th and 5th subframe in the frame) can be configured as having one or two symbol CRS structure per frame

3 Summary
Based on companies inputs, we have following proposals:
Proposal on question 1.1: capture following agreements/ parameters for RSSI:

· 
· L3 averaging window; (RAN2)

· RSSI measurement timing configuration (RMTC) per frequency, including offset, periodicity; (both RAN2) (RAN1 agreed to have periodicity and subframe offset );

· Only periodic reporting for average RSSI and channel occupancy;(RAN2)

· UE always reports both Average RSSI and Channel occupancy together(RAN2)

· The parameters for average RSSI and channel occupancy measurement are same; (RAN2)

· Measurement duration of UE-reported RSSI measurement (RAN1)

· Single threshold for channel occupancy(RAN2);
Proposal on question 1.3: agree following grouping:

Capture following parameters/agreements into MeasObjectEUTRA:

· 
· RSSI measurement timing configuration (RMTC) per frequency, including offset, periodicity; (both RAN2) (RAN1 agreed to have periodicity and subframe offset);

· Measurement duration of UE-reported RSSI measurement (RAN1)

· The parameters for average RSSI and channel occupancy measurement are same; (RAN2)
Capture following parameters/agreements into MeasResults:

· UE always reports both Average RSSI and Channel occupancy together(RAN2)

Capture following parameters/agreements into ReportConfigEUTRA:

· Only periodic reporting for average RSSI and channel occupancy;(RAN2)

· Single threshold for channel occupancy(RAN2);
Regarding “L3 averaging window; (RAN2)”, not introduce new IE for it as proprosal on question 1.7.
Proposal on question 1.7:  Not introduce new IE for L3 duration, reuse report interval as L3 duration.

Proposal on question 1.2:  reuse ReportInterval for the purpose of RSSI report interval and L3 duration.

Proposal on question 1.8:  use percentage as channel occupancy result.
Proposal on question 1.9:  Reconsider whether separate IEs are more suitable for period and subframe.
Proposal on question 1.10: start the periodical reporting timer after the first reporting. The UE will send the first report once the measurement result is available. 

Proposal on question 2.1: Capture the restriction on DRS configuration in TS36.331 as requested by RAN1.

Proposal on question 3.1: introduce a new IE in SCell configuration to indicate that it is LAA SCell. 

Proposal on question 3.2: ask RAN2 to discuss whether we need to introduce one new term in order to introduce LAA feature in band agnostic way. 

In addition, we realized that one issue was not discussed in this email discussion, RAN2 should continue the discussion in the meeting.
Proposal: RAN2 should decidewhether the channel occupancy is calculated on the same L1 samples used for average RSSI or whether more frequent L1 samples are used.
In [5], additional parameters shall be captured in TS36.331 as:

· RRC signaling provides the list of possible starting positions of transmission in the first subframe of the DL transmission burst: Possible starting positions are {0}, {0,[7]};

· RRC signaling indicates which subframe has one or two symbol CRS structure or all symbols CRS structure: Up to 8 subframes (i.e., exclude 0th and 5th subframe in the frame) can be configured as having one or two symbol CRS structure per frame

Above proposals except the last two proposals are captured in [6].
4 Reference
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�First report is explained in Note 1.


�Future report is based on timer;
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