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1. Introduction
This email discussion is to discuss the measurement framework for LTE-NR DC as shown below.
[97bis#10][NR] MN/SN measurement coordination (DOCOMO)

-
Discuss measurement framework for LTE-NR DC with goal to identity potential options and build a common understanding on each option. Aim is to decide the measurement framework option for LTE-NR DC at next meeting.

-
Intended outcome: Email discussion report to next meeting

-
Deadline:  Thursday 27/04/2017

To achieve the goal, the focus of attention is to track down potential options on measurement framework and their pros and cons, and narrow down the options if possible.
2. Discussion
2.1. Recap of agreements and open issues
During the SI phase, the following measurement aspects were agreed for LTE-NR DC [1]:
-
If the measurement is configured to the UE in preparation for the Secondary Node Addition procedure, the master node should configure the measurement to the UE.
-
In case of the intra-secondary node mobility, the secondary node should configure the measurement to the UE in coordination with the master node, if required.
-
For the secondary node change procedure, the RRM measurement configuration is maintained by the secondary node which also processes measurement reporting.
At RAN2 #97bis, the followings were agreed and left over to the future meeting [2]:
-
The master may select a different target node in different frequency for the SN change based on the NR inter-frequency measurement maintained by master itself.
-
SN does not provide the NR measurement results to the MN.
-
FFS: UE can be configured with MN NR measurement configuration and SN NR measurement configuration on inter frequencies which are different from the serving frequencies used in SN. UE cannot be configured with MN NR measurement configuration on the serving SN frequencies. (This does not preclude MN NR measurement configuration to include inter-freq events that include the serving cell measurement.)
-
FFS on how to coordinate the NR measurement configuration between MN and SN.
-
FFS on how to allow the MN to perform inter-RAT measurement for potential handover to the serving SN frequency.
2.2. Identifying Potential options on measurement framework for LTE-NR DC
Having these agreements in mind, especially for the underlined parts, the key issue in question is how the measurement configuration (objects, reporting configurations, IDs) can be built for the UE in the LTE-NR DC operation. The following alternatives can be considered:
Option 1:

Independent configuration between MCG and SCG;
Option 2:

Common configuration to MCG and SCG;

The overview of Option 1 is illustrated in Figure 2.2-1. In this option, the measurement configuration (objects, report configurations, IDs) is provided by MN and SN independently. As illustrated in Figure 2.2-1, the MN builds and provides the UE with the MCG part of measurement configuration using LTE RRC. In this measurement configuration, the MCG cells (LTE) are regarded as serving cells and the other cells including the SCG cells (NR) are regarded as (inter-RAT) neighbour cells. Measurement results associated with the measurement ID provided by the MN is reported to the MN only using the LTE Measurement Report message. Likewise, the SN builds and provides the UE with the SCG part of configuration using NR RRC. In this measurement configuration, the SCG cells (NR) are regarded as serving cells and the other cells including the MCG cells (LTE) are regarded as (inter-RAT) neighbour cells. Measurement results associated with the measurement ID provided by the SN is reported to the SN only using the NR Measurement Report message. In this option, the UE could be configured with the duplicated measurement object on the same carrier frequency and so the UE could be asked to perform the different measurements on the same carrier frequency simultaneously by the MN and the SN. An example is illustrated in Figure 2.2-2 in which Event B1 from the master and Event A4 from the secondary (red) are configured on the same NR carrier, and Event A3 from the master and Event B1 from the secondary (green) are configured on the same E-UTRA carrier. Given that the measurement is configured and performed within each RRC protocol, the UE could handle it unless the total number of measured carriers goes beyond the UE capability.
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Figure 2.2-1:
Independent configuration between MCG and SCG (Option 1)
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Figure 2.2-2:
Example of duplicated measurement configuration
Companies are invited to provide their views on pros and cons of Option 1.

	Company name
	Comments on Option 1

	OPPO
	Pros: Allows to keep the measurement and reporting configuration independent for each RAT enabling the independent development and standardization work for each RAT also in the future. No need for tight coordination of measurement and reporting configuration between MN and SN.
Cons: As the serving frequency of one RAT needs to be configured as inter-frequency or inter-RAT measurement for another, it leads to some duplication in measurement configurations. Some coordination could be needed to ensure that measurement configurations together does not exceed the UE capabilities to make and report measurements towards MN and SN. Based on the current agreement, MN cannot configure NR serving frequency measurements for the UE, but only inter-RAT measurements, which would reduce MN capability to make optimized decision related to SN change. To enhance this capability this decision should be revisited.

	NTT DOCOMO
	Pros:

Due to the independent configuration for each RAT, Coordination required between MN and SN is minimal. It should be noted that even for this option, the number of measured carriers has to be coordinated between MN and SN so that it does not go beyond the UE capability. Nevertheless, the coordination of the number of measured carries is anyway required for other (sub-)options.
Cons:

Duplicated measurement configurations are not compliant with the principle adopted for LTE as well as the other legacy RATs. On the other hand, it is worthwhile discussing if the existing principle can be revisited. In fact, from the RRC viewpoint in LTE or NR, the measurement configuration is not duplicated and so the existing principle is still kept.

	HTC
	Pros: We also independent measurement configuration for each RAT is the simplest way.
Cons: We don’t see the cons. As indicated by NTT DOCOMO, the measurement configuration is not duplicated from LTE RRC and NR RRC.


	NEC
	Pros:
Independent measurement configuration could reduce the coordination efforts between the MN and the SN.
Cons:

As shown in the nice example figure 2.2-2, neighbour cell(s) on the NR carrier frequency c is measured as the inter-RAT measurement configured by the MN and also as the inter-frequency measurement configured by the SN.  This duplicated measurement would be the problem.
Just for clarification. Our assumption is that the SN (e.g. SgNB) does not need to configure the report configuration (e.g. event B1) for inter-RAT measurement to the MN.

	Ericsson
	Pros:

Separate measurement configuration and reporting for MN and SN provides most independence between specifications. However, as already pointed out by other companies, still some level of coordination will be needed anyway not to exceed measurement capabilities of the UE. Taken this into account, we wonder whether separate measurement configurations transmitted directly from SN to UE does not violate previous agreement to send all reconfigurations requiring coordination between MN and SN via MCG SRB? Also measurement gaps are probably something that will require coordination between the nodes.

Cons.

Separate measurement configurations in LTE and NR could result in duplications of measurement reports in some cases, e.g. inter frequency measurements as pointed out in the example by DCM, but the need for this is not fully clear to us.

	Spreadtrum
	Pros: Simple and allow independent measurement configuration

Cons: The MN and SN may configure the UE to measure same frequencies, which leads to more power consuming for UE. This solution limits the UE to measure MN NR measurement objects via LTE side RF and circuit for the measurement GAP was reserved by MN.
PS: How to keep measure configurations under the capability of the UE.

	Nokia, Alcatel Lucent Shanghai Bell
	We understand that there can be at most one measurement object per frequency per RRC.

Pros: 

· Network nodes can coordinate which set of frequencies are measured per RAT

· Allows an approach where nodes only perform intra-RAT measurements during LTE-NR DC operation

· Inter-node changes are triggered by the RAT processing measurement reports. 

· Information to other node can be provided via. X2/Xn without sharing details of the measurement report

· LTE and RRC specifications do not need to understand measurement configurations of each other; thus allowing independent evolution

· If inter-RAT measurement configurations are avoided this may avoid the need of measurement gaps in given RAT.

· Impact to X2/Xn is to agree on the list of E-UTRA/NR frequencies to be measured. Only this needs to be comprehended.

· Measurement report processed in one node which knows the RAT characteristics better.
Cons: We are not sure we understand why the issue pointed out quite well in Fig 2.2-2 is an issue at all in the first place.

	CATT
	Pros: independent measurement configuration may somewhat simplify the coordination between MN and SN. 

Cons: Duplicate measurement may limit the amount of measurement information provided to the network.

We also wonder of the implication on measurements gap as pointed out by other companies is an issue or not.

	ZTE
	Pros: 
Provide better isolation between LTE and NR and enable the independent evolution of LTE and NR (e.g. LTE is not required to understand the newly defined measurement event in NR).

Keep the measurement configuration&reporting procedure independent between LTE and NR and save the complexity in standardization.
Cons:

Some coordination is required over X2/Xn interface. 

More input from RAN4 is required to understand what kind of information needs to be coordinated.

	MediaTek
	Pros: Independent configuration will allow more flexibility for NR development and both RATs don’t need to comprehend with each other. Besides, independent coordination and reporting provide the best efficiency in terms of latency consideration.
Cons: It may lead to some duplication measurement, but the burden is still acceptable from UE vendor point of view. Besides, independent configuration shall not preclude UE’s internal coordination to save the measurement complexity. The freedom should be provided for UE implementation.


	Huawei, HiSilicon
	First, we would like to understand why in 2.2-2, NR needs to measure LTE frequency?

Pros: looks simple, but coordination is needed;

Cons: we are not sure  whether current principle should be respected, i.e. for one physical frequency, only one measurement object is configured for the UE;

	Sharp
	Pros: Simple operation will be possible for both MN and SN

Cons: UE may be required processing overhead by receiving completely independent measurement configurations from MN and SN 

	LG
	Even though the measurement configuration is provided by MN and SN independently, the NR frequency to be measured can be coordinated between them to avoid duplicated measurement configuration for the same NR frequency. 

Actually, only MN knows which NR frequencies need to be measured by UE, because the UE needs to measure only gNB which supports EN-DC with the MN. For example, MN is connected with only gNBs deployed on NR frequency A and B. Then, UE doesn’t need to measure NR frequency C or D for EN-DC operation. However SN doesn’t know such information. So MN should let SN know the NR frequencies to measure. In this process, desirably, if the MN wants to receive the measurement results of NR frequency A from UE directly, it will inform SN that only NR frequency B needs to be configured as measurement object. Then there is no duplicated measurement configuration for the same NR frequency without tight coordination for measurement configuration. 

In summary,

· SN configures NR measurement object only for NR frequency indicated by MN.

UE doesn’t perform duplicated measurement and report for the same NR frequency. I.e. an NR frequency is configured as either LTE measurement object or NR measurement object.
Pros: 
· No complex coordination is needed between MN and SN.

· No duplicated measurement and report for the same NR frequency
Cons:

· MN doesn’t know the measurement result for some NR frequencies because the result is reported to SN only.

However, to support inter-RAT handover to NR frequency, MN should know NR measurement results for all NR frequencies at least when some condition is met, e.g. NR cell becomes better than LTE PCell. So we think below agreement in the last meeting (SN does not provide the NR measurement results to the MN) needs to be revisited.

	Qualcomm
	Pros: The separation looks good from standardisation point of view. Each RAT’s specification can independently specify the measurement details. But it doesn’t mean the MN and the SN can configure the measurements without any coordination because RAN has to guarantee the measurement configuration won’t exceed the UE measurement capabilities such as:

1. The total number of measurement events
2. The total number of measurement carriers
3. ”Need for gap” capability

For 1, the MN and the SN could have the max number of measurement events independently.
For 2, UE may share the resources across the RATs so the MN and the SN need the capability coordination at least for the case that any NR inter-frequency measurement is newly configured.
For 3. Measurement gap capability coordination needs to be further studied in RAN2 like we did for the WI: Measurement Gap Enhancement for LTE. 
As some companies pointed out, the capability coordination is mandatory for any option so we don’t think this coordination requirement is not Cons of this option.

Cons: the MN and the SN may configure the same measurement object to the UE. However that maybe not big problem to the UE because from UE PHY point of view, one instance would be used for the measurement object.

	Intel
	Pros: Can reduce coordination needed in the network

Cons: This option can result in multiple objects configured for the same carrier.  Having two measurement object for the same frequency will require coordination in the UE.  Unless the configuration is identical, it can get complex in terms of configurations that may not be compatible with each other and verification from RAN4 will be needed.  

There does not seem to be an issue with the independent configuration of the rest of the measurement configuration or independent reporting (discussed in other options)

	ITRI
	Pros:

With the UE capability coordination mechanism for the measurement (when required), independent measurement configurations is simpler considering there are two RRC instances in EN-DC. No extra measurement coordination for the common measurement configuration is required.

Cons:

Agree with Spreadtrum. Measurement gaps could be a potential issue for further study. 


[Rapporteur’s summary]
16 companies shared their views on pros and cons of Option 1. Most of the companies thought that it is the advantage to allow independent configuration between LTE and NR. On the other hand, several companies pointed out that it cannot be fully independent and some coordination is anyway required, although it is not a specific issue to Option 1 but a common issue to all possible options. Nevertheless, the advantage of independent configuration can be claimed if Option 1 is compared with Option 2 and its sub-options. The potential duplicated configuration was thought as a drawback of Option 1, although some companies, in particular UE vendors wondered if it is a big concern.
If the duplicated measurement configuration illustrated in Figure 2.2-2 is thought as a considerable drawback, another sub-option can be envisaged for Option 1 such that inter-RAT measurements are banned as proposed in [9]. Hereafter this sub-option is called as Option 1a. Namely, the MN (LTE) cannot configure inter-RAT NR measurements for the UE in the LTE-NR DC operation. Likewise, the SN (NR) cannot configure inter-RAT LTE measurements for the UE in the LTE-NR DC operation. In this case, as the MN cannot obtain the measurement results on the secondary RAT as inter-RAT, the following agreement made at the last meeting needs to be revisited:
-
SN does not provide the NR measurement results to the MN.
Companies are invited to provide their views on whether Option 1a (i.e. independent configuration between MCG and SCG disabling inter-RAT measurements) is worthwhile considering as one of the options or not. If it is worthwhile and there are any additional pros and cons in addition to Option 1, companies are also invited to provide their views.
	Company name
	Option 1a as one of the options (Yes or No)
	Comments on Option 1a

	OPPO
	No
	Banning the inter-RAT measurements would decrease the duplication on measurement configurations in some level, but in the same time it would introduces the need of forwarding the measurement information between MN and SN related to different RATs. The coordination is not required only for the measurement configuration, but also the report forwarding needs also be coordinated which would not only increase the complexity and the standardization effort, but also the signalling load between nodes. 

	NTT DOCOMO
	No
	We also think Option 1a is not worthwhile considering as a potential solution. The restriction of inter-RAT measurements results in the need of coordination between MN and SN and forwarding of measurement reports, These consequences would deviate from the spirit of allowing independent configuration between RATs.

	HTC
	No
	Option 1a causes one node sends measurement results to another node. This requires some coordination which we want to avoid.

	NEC
	No
	We also think this would not be the good way to go.



	Ericsson
	No
	As long as UE capabilities are not exceeded, we don’t see a need to restrict the possible measurement configurations the network can make. 

	Spreadtrum
	No
	Besides forwarding measurement reports between MN and SN, we think that MN may configure NR inter-frequencies other than SN’s configuration.

	Nokia, Alcatel Lucent Shanghai Bell
	Yes
	· We understood the current agreement was intended to cover cases of intra-SgNB mobility.

· For the inter-frequency cases, we understand the sharing of measurement results to MN means that the information towards MN is abstracted rather than the other RAT sharing the full measurement report (by the way, we had similar view in proposal 2 in R2-1702776 i.e., SN may provide at least basic information about the target cells and possibly other information from measurements needed by the MN (MeNB) to manage the SN (SgNB) change, which the SN (SgNB) triggered).

So, to clarify our understanding: MN has 2 options to receive measurement reports from the UE for the non-serving frequencies:

· Allow the MN to configure measurements as indicated by Fig 2.2-2

· Receive the measurement results from SN.

	CATT
	yes
	· We don’t see an issue of revisiting the agreement from the last meeting. The SN providing the NR measurement from SN to MN over the network interface should be considered. The signalling over network interface is preferred over the signalling over the air interface due to less spec impacts and less signalling overhead. This option also avoids the duplicate measurement configuration on the same frequency.

	ZTE
	No
	Agree with others that this option 1a is not a good way to go. In our view, Inter-RAT measurements are useful also in LTE NR interworking deployments. In this option, coordination of both measurement configuration and report are needed, so that the complexity of the coordination procedure would increase, e.g. when MN and SN have different OAM configurations (e.g. neighbour carriers, neighbour cells, etc.).

	MediaTek
	No
	The approach still requires certain coordination and create extra complexity and latency.  

	Huawei, HiSilicon
	No
	As discussed in last meeting, the MN needs to know NR measurement not only for inter freq SN change, but also for inter RAT mobility. After initial SN addition, to let MN continue to maintain measurement on NR frequencies give the full flexibility, and less dependency between LTE and NR.

	Sharp
	No
	This option still does not solve duplication issue.

	LG
	Yes
	As mentioned in Q1, we think SN needs to provide NR measurement results to MN to avoid duplicated measurement configuration for the same NR frequency. 

	Qualcomm
	No
	We don’t see any reason to disable the inter-RAT measurement.

	Intel
	No
	Providing independent measurement configuration from MN and SN is a good way for both nodes to provide their required measurement configurations and receive measurement results directly as long the object itself is not duplicated.  There is no need to transfer measurement results or required measurement configuration from one node to another.

	ITRI
	No
	For Inter-RAT handover, inter-RAT measurement events (e.g., B1 and B2) for MN measurement configuration in EN-DC is required. However, it is not necessary for the SN to configure the inter-RAT measurement events. With the abovementioned principles, we don’t have to revise the agreement from the last meeting.


[Rapporteur’s summary]
Amongst 16 companies expressed their views, 13 companies didn’t think that Option 1a is a valid option to be investigated for further, while 3 companies thought that it is worthwhile investigating. Given that there is the vast majority of not restricting inter-RAT measurements in the DC operation, the rapporteur suggests not to work on Option 1a for further.
The overview of Option 2 is illustrated in Figure 2.2-3. In this option, the measurement configuration (objects, report configurations, IDs) is common to MCG and SCG (i.e. LTE and NR) and built by MN and SN together. The common configuration can be provided by either the MN using the LTE RRC reconfiguration message or the SN using the NR RRC reconfiguration message. Likewise, Measurement results can be reported to either the MN using the LTE Measurement Report message or the SN using the NR Measurement Report message. In this option, all the serving cells in MCG and SCG are regarded as serving cells. By doing this, the duplicated measurement configuration illustrated in Figure 2.2-2 does not occur. On the other hand, the common measurement configurations (objects, report configurations, IDs) have to be defined in LTE RRC and NR RRC.
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Figure 2.2-3:
Common configuration to MCG and SCG (Option 2)
Companies are invited to provide their views on pros and cons of Option 2.

	Company name
	Comments on Option 2

	OPPO
	Pros: Only one measurement configuration needed, if exactly the same configuration is shared between LTE and NR. 
Cons: If the measurement and reporting configuration is shared between MN and SN, tight coordination between MN and SN is needed, which will increase the signaling load over Xn, especially if each change need to be coordinated between nodes. The measurement and reporting configuration structure need to be same in both domain to enable the effective usage of common configuration. The common solution could also couple the measurement configuration and reporting framework and development tightly together for LTE and NR in the future, and could limit the introduction of potential measurement enhancement, especially for NR side. 


	NTT DOCOMO
	Pros:

The measurement configuration can be coordinated across LTE and NR. The duplicated configuration can be avoided.

Cons:

The measurement configuration has to be negotiated between MN and SN. In addition, the common configuration results in the common report configuration, measurement object and ID to LTE and NR. It requires updating both LTE and NR RRC whenever the measurement configuration is extended.

	HTC
	Pros: There is no same measurement configuration configured by MN and SN. However, we wonder this brings any benefit.
Cons: Tight coordination has to be done for measurement configuration. This causes frequent messages exchanged between MN and SN.


	NEC
	Pros:
With understanding that one carrier frequency is included in only one measurement object by either MN (LTE RRC) or SN (NR RRC) and not by both, duplicated measurement can be avoided.
Cons:

There seems to be additional complexity in the UE side as well as the coordination between the MN and the SN, because the LTE RRC (or NR RRC) may need to understand (or aligned with) the ASN.1 by the NR RRC (or ASN.1 by the LTE RRC).  


	Ericsson
	Pros: Single measurement configuration, duplications avoided

Cons: Very tight coordination needed for measurement configuration and reporting. Will create strong dependencies between the LTE and NR specifications, which we have tried to avoid.

	Spreadtrum
	Pros: UE can save power for no duplication. 

Cons: If the common measurement configuration is the sum of measurement configurations of both MN and SN, there will be some useless information to MN or SN in measurement report, which causes signalling overhead.

	Nokia, Alcatel Lucent Shanghai Bell
	Our response is based on the understanding is that the common measConfig passed from MN to SN via. SCGConfigInfo and SN returns to MN via. SCGConfig. Additionally, we would like to check if this also implies that MN and SN could configure separate measurement events and reporting? We assume yes.

Pros: 

· The approach mitigates to some extent the issue in Fig 2.2-2 due to tighter coordination, but then we are not sure we understand why it is an issue at all in the first place. 

Cons:
· Seems to need LTE and NR understanding the measurement configuration of the other undesirably linking the RRC specifications of LTE and NR and not enabling independent specification evolution.

	CATT
	Pros: duplicate measurement configuration could be avoided through tight coordination between MN and SN.

Cons:  coordination to enable common configuration may require tight coordination such as measurement object, ID. Also NR measurement may have additional information introduced (based on Standalone operation). If so, we wonder how the tight measurement coordination for common configuration may work at all.

	ZTE
	Pros: 

Only one common measurement configuration will exist at the UE side.

Cons:

MN needs to fully understand the definition of measurement related IEs designed for the SN RAT. Independent evolution is not possible. For example, new measurement event introduced in SN cannot be used unless both the MN and SN have been updated to support the new event.

More complexity will be introduced in standardization.

	MediaTek
	Pros: No duplication measurement. 
Cons: Requires MN and SN to comprehend with each other, which tightly bundles the NR measurement framework similar to LTE. Moreover, the coordination between MN and SN will introduce latency in passing measurement result between two nodes, which could be harmful if the radio condition of one node changes rapidly such as high frequency band.


	Huawei, HiSilicon
	First, we assume only the configuration on measurement object needs to be common. For other configuration, e.g. measurement events, measurement ID, do not need to be common. 

Pros: follow the same principle, i.e. for same physical frequency, only one measurement object is configured for the UE;

Cons: coordination on measurement object is needed. 

	Sharp
	Pros: UE can receive and process coordinated measurement configuration.

Cons: MN and SN are required to coordinate measurement configuration.

	Qualcomm
	Pros:

Duplicate measurement object from different nodes can be avoided. But as we said, the duplicate measurement object won’t be a big problem for the UE so the advantage looks marginal.

Cons:

The complexity of the coordination between the MN and the SN would be slightly larger than option 1.

	Intel
	Pros: No complexity of handling two objects for the same carrier at the UE.

Cons: A lot of coordination is needed between the network nodes to ensure that each of their measurement requirements are combined into one measurement configuration to be provided to the UE.  Similarly, when UE provides the measurement results, they need to be separated or duplicated and the appropriate results forwarded to the appropriate node.  Compared to this, it is much simpler to provide two independent configurations to the UE (as discussed in next option). 

	ITRI
	Pros:

Duplicate measurement configurations and measurement reports could be avoided.

Cons:

Common measurement configuration needs extra measurement coordination, which increases the signalling overhead and configuration latency. The roles of MN and SN to take the decision on the common measurement configuration would also need to define. Also, MN and SN are required to understand the measurement configuration to each other.


[Rapporteur’s summary]
15 companies shared their views on pros and cons of Option 2. Most of the companies thought that the advantage of Option 2 is to avoid the duplicated configuration due to the common configuration coordinated between LTE and NR. On the other hand, almost all of the companies expressed their concern about very tight coordination between LTE and NR which requires comprehending each of ASN.1. 
If the common measurement configuration is thought as a considerable drawback, another sub-option can be envisaged for Option 2 as well. If the different report configuration should be allowed between LTE and NR, e.g. different triggering event, the common configuration is defined for measurement objects and IDs as illustrated in Figure 2.2-4 (Option 2a). Nevertheless, this sub-option still requires coordinating measurement objects and IDs between the MN and the SN. Alternatively, the common configuration is applied for measurement objects only and measurement IDs and report configurations are built by the MN and the SN independently as illustrated in Figure 2.2-5 (Option 2b).
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Figure 2.2-4:
Common measurement object, ID, RAT dependent report configuration (Option 2a)
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Figure 2.2-5:
Common measurement object, RAT dependent ID, report configuration (Option 2b)

Companies are invited to provide their views on whether Option 2a and 2b are worthwhile considering as one of the options or not. If it is worthwhile and there are any additional pros and cons in addition to Option 2, companies are also invited to provide their views.

	Company name
	Option 2a/2b as one of the options (Yes or No)
	Comments on Option 2a/2b

	OPPO
	No
	Even that the proposed options 2a/2b would provide some flexibility compare to solution 2, they would still couple the measurement configuration development and potentially also the reporting configuration at least in some level and therefore limits the development and standardization work, especially for NR, and we think we should avoid this kind of limiting factors in this phase if possible.  

	NTT DOCOMO
	No
	Agree with OPPO. The fundamental drawback cannot be fully ironed out even with these sub-options.

	HTC
	No
	Tight coordination is required and does not provide any benefit at all.

	NEC
	No
	With understanding that common MeasObjectId is still configured (i.e. it is used by both the MN and the SN), Cons for the Option 2 above is still remained.

	Ericsson
	Maybe
	Option 2b could be perhaps be considered, since in order not to exceed UE capabilities, the number of measurement objects need probably to be coordinated between MN and SN. This would avoid duplicated measurement objects for MN and SN measurements on same frequency. Feasibility and benefits of this requires though further studies, but we would at least not exclude this option now.

	Spreadtrum
	Yes
	The options are good for UE to save power while meet the needs. Limitation by UE’s RF capability will be less. Another benefit is that measurement GAP can be less. 

	Nokia, Alcatel Lucent Shanghai Bell
	No
	Solutions linked to the option 2 family seem to offer varying degrees of flexibility. However, in practice these gains are quickly eroded as we already noted for Option 2. Hence, we would rather support Option 1.

	CATT
	No
	We agree with comment from OPPO and seen more impacts on the standardisation work.

	ZTE
	No
	We just wonder the intention of coordination of measIDs in opt2a: is that meant to avoid the duplication of measID from MN and SN? or only to calculate the maximum number of total measID at both sides?

We prefer to support individual measurement configuration from MN and SN, despite of the risk of duplicated measObjects and the need for coordination between MN and SN.

In our opinion, the details of what information needs to be coordinated should be discussed only when we know more from RAN4 about the measurement capabilities for LTE/NR tight interworking.

	MediaTek
	No
	We share same view as OPPO. We think the studies of common measurement configuration (i.e., option 2/2a/2b) should be deprioritize in the initial phase.

	Huawei, HiSilicon
	Yes (option 2b)
	Same view as Ericsson, at least we should do the further study on option 2b. 

	Sharp
	Maybe
	We prefer to reduce UE overhead. It seems Option 2b could reduce MN/SN side impact.

	Qualcomm
	No
	We don’t see much point.

	Intel
	Yes
	We see 2b is as a good compromise.  There is no complexity of having two objects for the same carrier.  UE already can support multiple measurement configurations and the fact they come from different nodes is not much different for the UE.  Further, the UE can provide the measurement result to the corresponding node that did the measurement configuration.  

It is also simpler on the network since the only coordination needed on the network side it for a node to indicate to the other node that it has configured an object on a carrier.  

(We however note from the comments from other companies that there may be different interpretations of this option)

	ITRI
	No
	The option 2 family need additional measurement coordination, which increase the signalling overhead and configuration latency. We also concern about the frequency of such measurement coordination.


[Rapporteur’s summary]
Amongst 15 companies expressed their views, 9 companies didn’t think that Option 2a/2b are valid options to be investigated for further, while 4 companies thought that Option 2b could be considered for further. As commented by Ericsson and Intel, Option 2b could be a compromise requiring the less coordination to avoid the duplicated measurement configuration between LTE and NR. As this is the first attempt to investigate the measurement framework, the rapporteur also agrees that it is a bit premature to exclude Option 2b as a possible option.
· Any other options?
Companies are invited to propose any other options on the measurement framework worthwhile investigating for LTE-NR DC, if any.

	Company name
	Comments on any other options

	Spreadtrum
	Based on option1, UE can do measurement according to only one side configuration for duplications

	Huawei, HiSilicon
	It could be a option 2-c
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Figure 2.2-6:
blind measurement object mapping (Option 2c)

In this option 2c, the MN does not configure the NR measObject for the NR frequencies which managed by NR node, but the MN configures the corresponding measID/reportConfig to the UE for these reserved NR frequencies. The UE does the mapping between LTE configured measID/reportConfig and NR configured meaObject;

The prons: avoid the tight coordination between MN and NR;

The cons: additional work is needed in UE side;
Companies are invited to provide their views on whether Option 2c is worthwhile considering as one of the options or not. If it is worthwhile and there are any additional pros and cons in addition to Option 2, companies are also invited to provide their views.
	Company name
	Option 2c as one of the options (Yes or No)
	Comments on Option 2c

	NTT DOCOMO
	No
	In this example, even though MN does not have to configure the NR measurement objects, MN still has to know if the corresponding object has been configured by SN. Some dependency is still remained and so coordination is anyway required between MN and SN. The UE also has to manage the linkage between LTE and NR configurations in terms of NR measurement objects. It is not so clear the potential advantage over the other (sub-)options in this paper.


[Rapporteur’s summary]
Since there was only one input to the new solution (2c), it is hard to form the majority view and conclusion to Option 2c.
2.3. Pros and cons comparisons for all potential options
In accordance with the company feedback on the pros and cons of all potential options in sub-clause 2.2, Table 2.3-1 summarises the comparison amongst all options.
Table 2.3-1:
Summary of comparison for all potential options
	Metrics for comparison
	Option1
	Option 2
	Option 2b

	Pros
	Independent configuration between LTE and NR compared to Option 2/2a
	Duplicated measurement configuration can be avoided.
	· Duplicated measurement configuration can be avoided.
· Protocol dependency can be mitigated compared to Option 2.

	Cons
	Duplicated measurement configuration could occur to the same carrier frequency.
	Very tight coordination between LTE and NR which requires comprehending each of ASN.1
	· Protocol dependency is still remained as measurement objects are common to LTE and NR.
· Measurement objects needs to be coordinated across LTE and NR.

	Common aspects
	· At least, the total number of measured carriers across LTE and NR needs to be coordinated between MN and SN.
· FFS if there are any other UE capabilities related to measurements for which coordination is required across LTE and NR.


3. Summary and proposal
In accordance with the summary of comparisons captured in Table 2.3-1 based on the company inputs, the followings are proposed as the outcome of this email discussion.
Proposal 1:
At least, the total number of measured carriers across LTE and NR needs to be coordinated between MN and SN so that it does not go beyond the UE capability.
Proposal 1a:
FFS if there are any other UE capabilities related to measurements for which coordination is required across LTE and NR. Ask RAN4 to consult this FFS issue.

Proposal 2:
Decide the overall measurement framework for LTE-NR DC from the following two candidates:

Option 1:
For MCG and SCG, measurements (objects/ID/reportConfigs) can be configured independently by LTE RRC and NR RRC, which includes inter-RAT measurements. 
Option 2a:
For MCG and SCG, measurement objects are common to LTE RRC and NR RRC which are built by MN and SN together. The other configurations (ID/reportConfigs) can be configured independently by LTE RRC and NR RRC.
Related to Proposal 1a, a draft LS to RAN4 is provided as in [14].
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