3GPP TSG-RAN WG2 Meeting #99
                                                                      R2-1709912
Berlin, Germany, 21st – 25th August 2017

Agenda Item:

10.2.5
Source: 
vivo (Rapporteur)
Title: 
Report for offline discussion 30 on measurement results format
Document for:
Discussion and Decision
1   Introduction
With regard to SCG failure, RAN2 has made the following agreements:
At RAN2#adhoc2:

Agreements:

1. For all SCG failure cases, the UE maintains the current measurement configurations from both the MN and the SN (i.e. UE does not take autonomous action) and UE continues measurements based on configuration from the MN.

FFS whether the UE continues measurements based on configuration from the SN
2. UE includes in the SCGFailureInformation message the measurement results available according to current measurement configuration of both the MN and the SN.

3. The MN handles the SCGFailureInformation and may decide to keep, change, or release the SN/SCG. The measurement results according to the SN configuration can, in all cases, be forwarded to the old SN and/or to the new SN.
FFS if a different SN can interpret the measurement results based on the configuration from the old SN

4. The UE includes two measurement results in the SCGFailureInformation message: 1) measurement results according to the MN configuration encoded in LTE RRC format, and 2) measurement results according to the SN configuration 

FFS Whether the measurement results according to the SN configuration are encoded in NR RRC format and included in a container 
At RAN2#99 

Agreements

1:
After SCG failure, the UE continues to perform measurements based on the SN measurement configuation. (UE does not autonomously change the routing of the SN measurements). Consequence is that, if the SN measurement configuration configured the UE to route measurements via MN, then these will continue to be reported after the SCG failure.

2:
Upon detection of SCG failure, UE performs following steps (as in LTE-DC):


1) UE keeps the current SCG configuration used prior to detection of SCG failure


2) Perform UE actions corresponding to SCG failure (i.e. suspension of SCG transmissions and SCG failure report transmission to MN)

3:
Measurement results provided in SCGFailureInformation message can be forward to the SN by inter node message (encoded in NR RRC format as previously agreed). 

FFS Whether the measurement results provided in SCGFailureInformation are encoded according to LTE RRC or NR RRC. 

This contribution is for Offline discussion to try to progress more details on whether the measurement results according to the SN configuration are encoded in NR RRC or LTE RRC.
2   Discussion 
A UE can be configured with NR measurements by both the MN and SN. When a UE detects SCG failure, it prepares an SCGFailureInformation reports that includes measurement results. As agreed in RAN2 RAN2#adhoc2, the measurements included in the SCGFailureInformation contains two parts 1) measurements according to MN configuration formatted in LTE format, 2) measurements according to SN configuration. The first open issue is thus on how to encode the second part, i.e. SN configured NR measurements. 

Two main scenarios were brought forward during the offline discussions.
Scenario 1: UE includes measurement results (those configured by MN as well as SN) in the SCGFailureInformation in LTE format, and MN uses this information to decide to keep, change or release the SN. The MN (LTE) can then forward the SN (NR) relevant measurements to the chosen SN, in NR format over X2, as already agreed (i.e. source conforms to the target format) 
Observation1: LTE format is used for SN configured measurement results
Scenario 2: UE formats SN configured NR measurement results in NR format and MN forwards the measurement results to old SN. SN indicates to the MN to keep, change SCG or release. We keep the same behaviour that for SN configured measurements the mobility decision is still within the SN.
Observation1: NR format is used for SN configured measurement results
Companies are invited to feedback their view on which scenario should be considered.

Question 1: based on above scenario description and measurement results format, which measurement results format should be used? 

	Companies
	Answer (LTE or NR format)
	Remarks

	Nokia
	NR
	We support Scenario 2 and hence this is the SN RRC format due to the simple reason that the measurements were configured by the SN and they need to be interpreted by the SN. The detailed steps are as follows:
· The MN will always forward the measurement results to the old SN
· The old SN processes the SCG failure information and decides either one of the following: retain the UE in the same SN, trigger SN change or inform MN about the absence of a candidate PSCell.

· The MN will wait until the old SN confirms and only if retaining or change of SN is not possible, make its decision (e.g. change or remove the SN). 

	Interdigital
	NR
	We think scenario 2 is consistent with normal operation where SN configured measurements are sent to the SN (transparent to the MN), and avoids special handling of measurement reporting for the SCG failure case.  Since the measurements are forwarded transparently to the SN, they should be in NR RRC format.  We agree with the procedure described by Nokia above.

	Convida Wireless
	NR
	Share the same view as Nokia and InterDigital

	CATT
	NR
	We share Nokia and Interdigital’s view. 

According to the procedure in network side (MN or SN decide the target SN)
1/ if MN makes the decision, it can rely on the measurement configured by MN, not the measurement configured by SN. 

2/  if SN makes the decision, according to the LTE format, there would be two conversions of the SN measurement results introduced: 

a/ UE converts NR measurement result to LTE format, 

b/ MN converts the that from LTE format back to NR format .

With LTE format, the two conversions introduce unnecessary and extra complexity in UE and network, and also would lead to some information lost, e.g. beam level. 

3/ if MN decides to keep the SN, in LTE format way, there are also two format conversions, NR-> LTE format in LTE, and LTE->NR in MN when forwarding to SN. 

In addition, if we go for LTE format, then to avoid the information lost, we need to extend the LTE measurement result cover all the IEs of NR measurement result, i.e. copy the NR format to the LTE spec. In this way, although the information is same, but it would not good for the forward compatibility, e.g. NR format is possible to be extended in the future. 



	Intel
	LTE
	Since MN is making the decision on whether to perform SN release/change and if the measured results based on measurement configuration configured for SN needs to be provided in the SCGFailureInformation, then it should be provided in the LTE decodable manner. It would seem strange to send the measured results in the NR RRC format to the MN and the MN has to forward it to the old SN (with a new Xn message) which then has to make the conversion from the NR format to the LTE format for the MN and then provide it back to MN.

Furthermore, we think that this may not be the only case that the UE has to convert SN configured measured result. We also foresee that UE may also have to convert SN measured result or at least serving cell measurement in some NR related LTE measurement report (e.g. triggered by Event B1 for SN addition/change).

	OPPO
	NR
	Since the configuration is configured by SN not MN, therefore, the report should be forwarded to SN if available in NR format. In this case, the SN will decide the SN addition, change or release.

Besides, if MN decides the SN addition, change or release, MN should rely on MN configured measurements to achieve that.

	Vivo
	NR
	Using NR format will avoid unnecessary complexity of encoding/decoding of the measurement results by UE and LTE eNB. Further if the measurement results are sent using LTE format, this would have impact on LTE specs.

	LG
	LTE
	Share the view from Intel. 

	Ericsson
	LTE and NR
	Since we have also already agreed that the MN is the one that handles the SCGFailure and the one that decides whether to keep, change or release the SCG, having the SN configured measurements in LTE format (i.e. scenario 1 above) could enable the MN to make a more informed decision. The downside of doing so is that the UE has to convert the measurement in the LTE format (e.g. it has to include the freq/PCI of the SCG serving/neighbor cells as Intel has suggested below). 

When it comes to scenario 2 proposal and the comment from some of the companies above, it seems most companies have overlooked the agreement from the AH#2 where we have already agreed to include both the MN and SN configured measurement results in the SCGFailureInformation. We have also agreed that the MN configured part will be in LTE format, as it is configured by the MN for MN use. We think it will be against those agreement and also rather unreasonable not to include the MN configured NR measurements, if any, in the SCGFailureInformation report.  To being with, the FFS from the AH #2 meeting was whether we should also have the SN configured measurements in LTE format or keep that part in NR format. 

Even though our preference is to have both parts in LTE format, we understand keeping them separate will be the easier solution, and as the Chairman has also stated during the discussion, it is very likely that a rel-15 MeNB will understand the NR RRC, and as such, it can peek into and make use of that information included therein. But that is up to network implementation/capability. Thus we think a good way forward is:

The measurement report included in the SCGFailureInfomration report will have two parts: part 1) MN configured measurements encoded in LTE format and part 2) SN configured measurements included in LTE format 

When it comes to the forwarding of the measurements to the SN, we would like to emphasis that our agreement is that the “MN can forward” the measurement, i.e.  there is no mandate on the MN to forward the measurements to the old/new SN. For example, one simple network implementation could be for the MN to always release the SN when it gets SCGFailureInformation. Another network implementation may decide, if there is MN configured NR measurements, to use that information to choose a new SN and forward the (old) SN configured measurements that it has received to the target SN. Yet another implementation may decide to leave the decision to the SN (i.e. forward the measurements to the old SN and let the old SN trigger the SN change). Thus, our proposed way is a broader alternative, where the network can turn into either an MN or SN centric solution and it doesn’t preclude alternative 2. On the other hand, if we decide to go with alternative 2, we are basically forcing the network to rely on an SN centric solution. 

	Samsung
	LTE
	We would like to point out that irrespective of whether Scenario-1 or Scenario-2 is used, any encoding format (LTE or NR RRC) can be used in SCGFailureInformation. If report is transmitted using LTE ASN.1 encoding, then MN can transcode the information to NR RRC accordingly to send to new SN or old SN. However, we would like to point out that scenario-2 results is extra delay due to inter-node message exchange between old SN and MN, which we would like to avoid. There are certain advantages to using LTE RRC encoding: 

1) For scenario-1, LTE RRC allows MN to understand the results without caring about evolution of NR IEs. If NR IEs are used, then MN would have to be updated frequently  which increases the network burden

2) VarRLFReport in LTE contains measurement results of other RATs in LTE RRC encoding format, we would like to follow same principle for for SCGFailureInformation as well


Question 2: Any views on the detailed content of the measurement results?

	Companies
	Which part (MN and SN)

	Nokia
	SN parts:

· ARFCN value and PCI’s of cells in the SN with a quality indicator (RSRP, RSRQ or equivalent).
· Beam level measurements

MN parts:

· None

	Interdigital
	There should be no MN part since the measurements are reported to the SN.
The SN parts should be similar to the measResultServFreqList and measResultNeighCells reported in SCGFailureInformation for LTE:  serving cell index, quality (RSRP/RSRQ) for each serving cell;  ARFCN, quality (RSRP, RSRQ), cell ID for non-serving frequencies.  Beam measurements are also included based on what was configured by SN (SSB and/or CSI-RS)  

	Convida Wireless
	Share the same view as Nokia and InterDigital

	CATT
	For the SN meausremnet result, It should be same as that according to the SN measurement configuration which is used as normal case.



	Intel
	SN parts:

It should include the NR serving cells (with ARFCN, PCI, cell level RSRP/RSRQ results, list of beam indices and optionally, the corresponding beam results) as well as any NR neighbour cells (with ARFCN, PCI, cell level RSRP/RSRQ results, list of beam indices and optionally, the corresponding beam results, if available)

MN parts:

Intel: It should include the NR neighbour cells (with ARFCN, PCI, cell level RSRP/RSRQ results, list of beam indices and optionally, the corresponding beam results, if available) 

	OPPO
	SN should report what is configured by SN, and MN part should not be included.

	vivo
	SN part

· Beam level measurements

· ARFCN value and PCI’s of cells quality (RSRP, RSRQ) in the SN
MN part
None

	LG
	SN part:

· NR serving cell and NR neighbour cell measurement results.
· Beam results
MN part

· None

	Ericsson
	MN part:

· LTE RRC format

· MN configured measurement results

· Can include beam results if MN has configured such measurements (NOTE: we have agreed that LTE can configure NR beam level measurements, but it is still FFS if beam level results are sent in LTE or NR format. Our understanding is that if MN configures it in LTE RRC, MN gets measurement results in LTE format, be it cell level or beam level)
SN part

· NR RRC format

· SN configured measurement results

	Samsung
	SN part:

1) For each SCG serving frequency, measurement quantity of serving cell and best neighbor cell. Measurements are identified by ARFCN value.

2) For each non-serving frequency, measurement quantity of best neighbor cell
MN part (note that we have already agreed to include MN results in previous RAN2 meeting):

1) Best measured cell for each inter-RAT frequency configured by MN
2) Best measured cell for each non-serving intra-RAT frequency configured by MN

	
	


3   Summary
Two main scenarios were brought forward during the offline discussions.
Scenario 1: UE includes measurement results (those configured by MN as well as SN) in the SCGFailureInformation in LTE format, and MN uses this information to decide to keep, change or release the SN. The MN (LTE) can then forward the SN (NR) relevant measurements to the chosen SN, in NR format over X2, as already agreed (i.e. source conforms to the target format) 

Observation1: LTE format is used for SN configured measurement results
Scenario 2: UE formats SN configured NR measurement results in NR format and MN forwards the measurement results to old SN. SN indicates to the MN to keep, change SCG or release. We keep the same behaviour that for SN configured measurements the mobility decision is still within the SN.

Observation2: NR format is used for SN configured measurement results
On the question 1: based on above scenario description and measurement results format, which measurement results format should be used?
6 companies suggest to use only NR PDCP

3  companies suggest to use only LTE PDCP

1 company thinks that in some cases both LTE and NR PDCP may be used
Note: It was already agreed at RAN2#ad hoc2 that “measurement results according to the MN configuration encoded in LTE RRC format”

So the issue is only about measurement results according to SN configuration. 

Therefore rapporteur would suggest:
Proposal 1: Measurement results according to SN configuration provided in SCGFailureInformation are encoded according to NR RRC format
According companies’ view, there may be two kinds of MN, i.e., 1) a rel-15 MeNB which understands the NR RRC and can coverts LTE RRC to NR RRC and 2) a rel-15 MeNB which does not understand the NR RRC.
Observation 3: There are two kinds of MN, i.e., 1) a rel-15 MeNB which understands the NR RRC and can coverts LTE RRC to NR RRC and 2) a rel-15 MeNB which does not understand the NR RRC.

Proposal 2: If SCGFailureInformation contains SN configured measurement results, MN will forward those measurements to SN
On the question 2: On the detailed content of the measurement results to be included
· For the content of the measurement results configured by SN::
Some companies suggest to include MN measurement results SCGfailureinformation. But most companies suggest that only SN measurement results be included and the following measurements were suggested to be included in the measurement results: 

· ARFCN value and NR serving cells and NR neighbour cells measurement results with a quality indicator (RSRP, RSRQ or equivalent).
· Beam level measurements

Proposal 3: The following measurements results are included in SN part of SCGFailureInformation
· ARFCN value and NR serving cells and NR neighbour cells measurement results with a quality indicator (RSRP, RSRQ or equivalent).

· Beam level measurements

4   Conclusion
This offline discussion paper concludes with:
Proposal 1: Measurement results according to SN configuration provided in SCGFailureInformation are encoded according to NR RRC format
Proposal 2: If SCGFailureInformation contains SN configured measurement results, MN will forward those measurements to SN
Proposal 3: The following measurements are included in SN part of SCGFailureInformation
· ARFCN value and NR serving cells and NR neighbour cells measurement results with a quality indicator (RSRP, RSRQ or equivalent).

· Beam level measurements
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