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1   Introduction
This document summarizes the offline discussion [#35]:
Offline discussion to conclude on when NR serving cell measurements are provided (Offline discussion #35, IDC).
The offline discussion was triggered based on R2-1710668 [1] where the following two proposals were presented/discussed:
Proposal 3:	The NR serving cells are only included in measurement reports related to Bx events.
Proposal 4:	In LTE measurement reports, NR serving cell measurementsinclude the associated serving frequency and physical cell ID.
2   Discussion 
In LTE DC, measurements of SCG PSCell/SCells can be reported for MeNB to make decisions on the SeNB (SCG change, SeNB change, etc.).  This applies for all periodic and event triggered (A events and B events) reports.
For EN-DC the following was agreed (RAN2#97bis)
3:	SN does not provide the NR measurement results to the MN;
Furthermore, in the online and offline discussion, it was considered by certain companies that it may be better to restrict reporting of serving cell measurements only to the scenarios where the MN requires these measurements.  A number of cases based on the scenarios agreed for EN-DC were identified during discussions:
· MN initiated SN change
· MN initiated SN release
· InterRAT HO while in EN-DC (HO from LTE to NR)
· Inter-MN HO while in EN-DC (HO from one LTE MN to another LTE MN)
During the offline discussion, there was a common view from all the companies that the UE should be able to report NR serving cell measurements in Bx events to support the Inter-RAT HO scenario where the target cell is an NR serving cell.  As a result, the following proposal was agreeable and has been added to the conclusion section as a proposal: 
Proposal 1:	The UE can report NR serving cell measurements in Bx events.
In LTE, the UE reports these measurements whenever the associated measurement is configured.  In other words, the network cannot configure whether or not the UE should include such measurements in the measurement reports (as per the procedure text below).
------------
For the measId for which the measurement reporting procedure was triggered, the UE shall set the measResults within the MeasurementReport message as follows:
1>	set the measId to the measurement identity that triggered the measurement reporting;
1>	set the measResultPCell to include the quantities of the PCell;
1>	set the measResultServFreqList to include for each SCell that is configured, if any, within measResultSCell the quantities of the concerned SCell, if available according to performance requirements in [16];
----------
1) Should the UE always include the NR serving cell measurements in eventBx, as is currently the case?
a) Yes (as in LTE today)
b) No (e.g. make it configurable in reportConfig)

	Company
	Yes/No
	Comment

	MediaTek
	a) Yes (as in LTE today)
	We don’t think it is necessary to introducea new configuration since it increases the signalling overhead. As we have agree that NR serving cell measurement is useful in Bx event, we could just include them as in LTE today. However, if this configuration will be introduced for event A or periodical report, we could also accept to have this configuration in event B to make the SPEC more harmonized. 

	CATT
	Yes, as in LTE but B events are only for NR frequency.
	It is useful to have serving NR frequency measurement for inter-RAT HO event always as MN may not have configured a B event on serving NR frequency.

	Samsung
	Yes, only for B events corresponding to NR
	Serving cell measurements can be used to perform efficient SN load balancing by MN

	Ericsson
	b)configurable
	We think the inclusion of NR serving cell measurements in measurement reports towards MN (whether they were event triggered or periodic) will empower the MN to make a more informed decision (e.g. MN initiated SN change, inter-RAT HOs, inter-MN HO with SN change, etc.). However, including them in every LTE measurement report will increase the measurement report size. Thus, we believe the best compromise is to make it configurable (in the reportConfig), so that the NR serving cell measurements are included only if the UE has been configured to do so. This will be also very easy to capture in the specs, as the treatment will be the same for any measurement report, regardless of how it was triggered (A event, B event realted to NR freq, B event non related to NR freq, periodic report)

	Interdigital
	a)
	We do not think making the measurements configurable has any significant advantages, since the NW should always consider the NR serving cells during Bx events for potential inter-RAT HO from LTE to NR.

	Intel
	Only for Event Bx related to NR neighbours)
	Including the NR serving cell measurements only in event Bx related to NR neighbours.  We do not think it is needed to make the NR serving cell configurable in the reportConfig, as it is clear that it is needed for reporting NR serving cell during inter-MN handover.

	OPPO
	a) 
	It would be useful to include NR serving cells measurements in Bx events, and to reduce the overhead same approach as in LTE can be adopted, but we are also fine with option b.



Another possibility discussed was to reduce the burden on the UE by reporting only the PSCell rather than all the serving cells.  In this case, it is assumed that this would eliminate the ability to perform HO from LTE to an NR SCell which is not the PSCell.
There is a clear majority to always report serving NR cell measurements in the Bx events.  As noticed by Intel, such measurements should be reported only for the Bx events related to NR measurements.  The first proposal can then be rewritten as:
Proposal 1:	The UE always reports NR serving cell measurements in Bx events related to NR measurements.

2) Should the UE report only the PSCell in eventBx, or all the NR Serving Cells?
a) PSCell only
b) All SCells, including PSCell

	Company
	Option
	Comment

	MediaTek
	b) All SCells, including PSCell

	We think that all NR Scellsshould be included. For inter-RAT handover case, MN will treat both PSCell and SCell as NR neighbor cells.

	CATT
	b)
	There is possibility that SCell could be better than PScell, hence it is better to provide all SCells to be taken into account in inter-RAT HO.

	Samsung
	Only PSCell
	There is no reason why other SCell measurements are required other than PSCell. For load balancing decision performed by MN, only PSCell measurements are sufficient. For other cases (e.g. inter-MN handover with SN retention or inter-RAT HO to one of SCG cells), MN can use either PSCell measurements or other measurements which are explicitly configured by MN. 

	Ericsson
	b) All Scells, including PScell
	From the MN’s point of view, all the NR serving cells are SCells (since it is the SN that decides which one is the PScell and MN  doesn’t necessarily have to be aware of it)

	Interdigital
	b) All SCells, including PSCell
	We don’t think any of the cells configured as SCells on the NR side should be excluded as handover targets.

	Intel
	b)
	For eventBx related to NR neighbour, it can report all SCells including PSCell, as these SN NR serving cell may not be reported otherwise.  

	OPPO
	b)
	




There is a clear majority willing to report both PSCell and SCell measurements.
Proposal 1.1:	The NR serving cell measurements included in Bx events include both PSCell and SCell.

One use case for the need of NR serving cell measurements in the case of other measurement reports(aside from Bx) was identified for the scenario of inter-MN handover.  During such handover when EN-DC is configured, the target MN will decide whether to release, add, or change the SN.  It was not concluded whether this decision requires measurements of the NR serving cells (PSCell/SCell) at the MN, or whether such decision could be made at HO time based only on load/traffic conditions.  
3) Does inter-MN HO require measurements of the serving cells at the target MN for the target MN to decide whether to release or change the SN during the HO.
a) Yes 
b) No 
	Company
	Yes/No
	Comment

	MediaTek
	b) No
	For Inter MN HO case, target MeNB could decide whether to keep SN based on criteria other than NR serving cell quality (e.g. load balancing, traffic volume). If target MeNB decide to keep the SN, it will send SgNB Addition Request to SgNB. At this step, SgNB could decide the PSCell base on the NR measurement reports and SgNB could even reject the SN addition if the quality is bad for all NR cells in SgNB. So, it is not necessary to include NR serving cell measurement results in handover triggered event (e.g. event A3).

	CATT
	b) No
	We agree with MediaTek that the SN has the possibility of rejecting based on SN measurement. During the HO, the target eNB forward the SN measurement results to the SN, that could be used to decide to accept or reject SN addition request.

	Samsung
	No
	Same view as Mediatek

	Ericsson 
	a)Yes
	In the LS and corresponding amendments on 37.340 approved yesterday regarding the stage 2 description of inter-MN HO with/without SN change (http://www.3gpp.org/ftp/Meetings_3GPP_SYNC/RAN2/Inbox/R2-1712025.zip), it is stated that 
“During an Inter-Master Node handover, the target MN decides whether to keep or change the SN (or release the SN, as described in section 10.8).
Our understanding is that this can be based on the measurements provided from the source MN to the target MN.  This will enable to perform the inter-MN HO with SN change in one go. How the target MN will be able to decide to keep, change or release the source SN without corresponding measurement reports is not clear for us.  

	Interdigital
	b) No
	Decision to keep the SN during Inter-MN HO could be based on load balancing only.  If there were issues with the SN, it would have been/will be  removed before/after HO based on other events (at MN or SN side) which consider measurements. 

	Intel
	b) No
	For inter MN HO case without SN change, if the existing is still in good RF condition (since there is no SN initiated SN release or source MN initiated SN change occurring when receive the inter-MN HO event), the target MN can assume that the existing SN is still good and can just perform SN addition to the existing SN if target MN decides to keep the SN based on other load balancing.  There is no need for SN serving cell measurement here.

For inter MN HO case with SN change, if there is EventBx for NR neighbours occurring, the source MN can provide the NR neighbour measurement to the target MN. Again there is no need for the SN serving cell measurement here. 

	OPPO
	b) No
	If RRM based SN changes are handled by SN, there is no need to include SN serving cell measurements.



There is a clear majority of companies which believe that in the case of inter-MN HO, measurements of the SN are not needed.  Nothing needs to be captured from the measurements perspective.

If measurements are required by the target MN, two methods to obtain those measurements were discussed during both the online and offline session.  
· A) SN provides measurement results to the MN
· B) The UE provides NR serving cell measurements in the Ax events so they can be provided to the target MN during the HO
4) If measurements are required for the inter-MN HO case, how should such measurements be provided to the target MN of the inter-MN HO?
a) SN provides the measurement results to the MN
b) The UE provides such measurements in Ax events and they are provided to the target MN by the source SN during HO
c) other  
	Company
	Option
	Comment

	MediaTek
	a) or b)
	Both options are fine to us. 

	CATT
	
	Could be discussed after main concept is agreed.

	Samsung
	
	First it needs to be decided whether SCG Cell measurements are required during A events. We would like to avoid further discussion before agreeing to basic principle.

	Ericsson
	b)
	We believe we adopt the same principle as any LTE measurement report, i.e. UE sends the measurements to the MN, and MN makes the decision based on that, and it passes the measurement to the target MN (via the rrm-config IE in the HandoverPrepartionInformation inter-node message)

	Interdigital
	b)
	If such measurements are decided, we prefer they be provided from UE measurements, in order to be consistent with the decision we made in SN change case that the SN does not provide measurements to the MN.

	Intel
	
	See our response to Q3)

	OPPO
	a) 
	option b) would be fine also.





If we decide that the UE should provide measurements of NR serving cells in the Ax events, should they continue to be provided all the time (as is the case in LTE today), or should we modify the LTE specifications to allow the network be able to configure whether the UE reports such measurements (e.g. in the reportConfig associated with Ax events).
5) If the UE reports NR serving cell measurements in Ax events, should the UE always include these measurements? 
a) Yes (as in LTE today)
b) No (i.e. make it configurable in reportConfig)
	Company
	Yes/No
	Comment

	MediaTek
	b) No (i.e. make it configurable in reportConfig)
	The benefit to include NR serving cell in event A is not so clear at this moment. If we want to include it anyway, we prefer to make this configurable.

	CATT
	
	We assume the question is related to NR serving cell measurement in Ax events configured by MN.

	Samsung
	
	First it needs to be decided whether SCG Cell measurements are required during A events. We would like to avoid further discussion before agreeing to basic principle.

	Ericsson
	b) make it configurable
	We think it should be configurable for both B and A events (please refer to our comment to Q1 above). 

	Interdigital
	b) No (i.e. make it configurable in reportConfig)
	b) We agree with Mediatek

	Intel
	a) Yes (but we do not see the need for Ax events)
	

	OPPO
	b)
	



It was also discussed whether periodic measurement reports in LTE should also include the NR serving cell measurements.  However, there was no use case identified for the need to support such measurements to the MN in EN-DC, and it was discussed whether it was possible to not provide them in the periodic measurements.
6) Is there a need for the UE to send SN serving cell measurements in the periodic measurement reports configured by the MN? 
a) Yes 
b) No 
	Company
	Yes/No
	Comment

	MediaTek
	b) No 

	We see no use case to include NR serving cell in all periodic measurement reports. NR cells mobility should be maintained by SgNB in EN-DC and the benefit to support MeNB to control the intra-NR mobility needs to be justified. 

	CATT
	b) No
	Agree with MediaTek comments. SN is in charge of SN mobility, there is no use case identified for use of SN measurement for periodic reporting to MN.

	Samsung
	No
	This will cause significant overhead 

	Ericsson
	c) configurable
	As we commented above, we think the easiest way to capture it in the specs, as well as satisfy the different needs of different network deployment options, is to make it configurable for any kind of measurement report (event triggered, be it A or B, and periodic measurements). In the reportConfigEUTRA and reportConfigInterRAT IEs, we can specify whether the measurement is event triggered or periodic. Thus, if we make it configurable for A or B events, it means that we have implicitly enabled it to be configurable for periodic measurements as well.  

	Interdigital
	b) No
	We think we can reduce UE overhead of measuring if we can avoid always reporting NR serving cell measurements.

	Intel
	b) No
	

	OPPO
	b) No
	



Proposal 2:	The UE does not send NR serving cell measurements in measurement reports associated with LTE Ax events or in periodic measurement reports.

If there is a preference to maintain the serving cell measurement results for the NR nodes, should some network configuration be added to this?
7) If the UE reports NR serving cell measurements in periodic measurements, should the UE always include these measurements? 
a) Yes (as in LTE today)
b) No (e.g. make it configurable in reportConfig)
	Company
	Yes/No
	Comment

	MediaTek
	b) No (i.e. make it configurable in reportConfig)
	The benefit to include NR serving cell in periodic measurements is not so clear at this moment. If we want to include it anyway, we prefer to make this configurable.

	CATT
	
	No need to report NR serving cell measurements in periodic reporting to MN

	Samsung
	
	First it should be established whether SCG Cell measurements are required during periodic events. We would like to avoid discussion before agreeing to basic principle.

	Ericsson
	b) configurable
	See our comments to Q6

	Interdigital
	b) No (i.e. make it configurable in reportConfig)
	We prefer not to have these measurements, but if they are provided, it should be configurable by the NW.

	OPPO
	b) No
	The need to have these measurements in the first place is not clear in the moment.

	
	
	



Serving cell measurements in LTE DC are currently identified by an SCell index, determined by the MN.  For EN-DC, it has not yet been discussed whether the MN should continue to assign this index for the MN, or whether the SN manages the indices of its own serving cells.  In either case, the MN would need to identify the NR serving cell (at least for the identified case of inter-RAT HO to NR, and if we determine this is needed for inter-MN HO case as well).  
8) How does the MN identify the NR serving cells?
a) SCellIndex assigned by the MN
b) ARFCN/PCI
c)…
	Company
	Option
	Comment

	MediaTek
	a) SCellIndex assigned by the MN
	both SCell Index and ARFCN/PCI will be workable. Using Scell Index results in less signalling overhead. However, using scell index imply that both MN and SN assign the serving cell index from the same pool (as the RB Id). Some coordination is required in this case. We prefer to use serving cell index if this coordination is doable and agreed in RAN2. Otherwise, ARFCN/PCI could be used.

	CATT
	
	SCellIndex requires MN and SN coordination. Use of ARFCN/PCI is signaling heavy.  

	Samsung
	
	Can be discussed after we agree what measurement results should be indicated by UE.

	Ericsson
	b)ARFCN/PCI
	In the discussion regarding measurements to be included in SCG failure information, we have agreed to include ARFCN/PCI so that the target SN where these measurements could be forwarded to could understand the measurement results. The situation is the same here, i.e. we can’t assume the MN and SN are co-ordinating SCellIndexe values (as the SN may be able to add/remove SCells, change PScell, etc). Specially in the context of inter-MN HO with SN change, this is very important because the target MN doesn’t necessarily should understand/peek into the SCG configuration to understand the measurement reports. Also, we would like to point out that the measurements that are to be included in SCG failure information, or in the handoverPreparationInformation are “raw measurements”, meaning that they don’t contain measurementIds, etc…and what matters to the target node that is getting these measurements is to have enough information regarding what cell this measurement is referring to and what are the measurement values (i.e. the target doesn’t care about why this measurement was triggered at all)

	Interdigital
	ARFCN/PCI
	We think it would be better if the MN and SN do not need to coordinate their SCell indicies.

	Intel
	b)
	We do not think there is a need of any coordination between MN and SN.

	[bookmark: _GoBack]OPPO
	b)
	No need for coordination between MN and SN.  Usage of SCellindex would be also fine if potential coordination issues between MN and SN will be solved.



Of the companies which expressed an opinion, the majority felt that it was better to include ARFCN and PCI with the NR serving cell measurements. 
Proposal 3:	The UE includes ARFCN and PCI of the NR serving cells to identify the NR serving cell measurements.  SCellIndex is not used for this purpose.

3   Conclusion
Proposal 1:	The UE can be configured to report NR serving cell measurements in Bx events.
Proposal 2:	
Proposal 1:	The UE always reports NR serving cell measurements in Bx events related to NR measurements.
Proposal 1.1:	The NR serving cell measurements included in Bx events include both PSCell and SCell.
Proposal 2:	The UE does not send NR serving cell measurements in measurement reports associated with LTE Ax events or in periodic measurement reports.
Proposal 3:	The UE includes ARFCN and PCI of the NR serving cells to identify the NR serving cell measurements.  SCellIndex is not used for this purpose.


