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1
Introduction
During the NR Adhoc meeting in Spokane, companies discussed the definition of Type II and III capabilities, in the context of LTE/NR tight interworking (EN-DC), based on [1] and [2]. Although all companies agreed to the Type I definition, there was no convergence on the definitions for Type II and III.
2
Definition of Type II and III capabilities
The definitions proposed in [2] (these are also based on the email discussion report in [1]), were discussed online. These are copied in verbatim to use them for this email discussion: 
	· TYPE II: The use of the capability in one RAT has impacts to the other RAT, however the use of capability in one RAT is not understood/predictable by the NW side of the other RAT. It is difficult to make coordination based on the actual use of the capability in each RAT at a certain time. 


· TYPE III: The use of the capability in one RAT has impact to the other RAT, and the use of capability in one RAT is understood/predictable by the NW side of the other RAT. The capability coordination can be made based on the actual use of the capability in each RAT at a certain time.


3
Companies’ views
In the table below, companies are requested to provide their views for the proposed definitions.
	
Company
	Suggested definition

	Nokia, Alcatel-Lucent Shanghai Bell
	We agree to the proposed definition and would further clarify as follows:

Type II: Hard or semi-statically shared capabilities between LTE and NR (i.e. change requires RRC configuration or is fixed - possible examples are RF band combinations, HARQ soft buffer split). Type II configuration may require some coordination between RATs since each RAT’s configuration may depend on the chosen configuration of the other RAT. Therefore, a change in Type II parameter requires a reconfiguration negotiation over Xx and in addition it may require a RRC reconfiguration of the UE. These UE capabilities are either hard or semi-statically split (e.g. RF band combinations and HARQ buffer sharing between LTE and NR).

Type III: Dynamic capabilities shared between LTE and NR (i.e. change does not require RRC configuration - possible example is UL transmission power split between LTE and NR). Type III capabilities are possible to be dynamically split (e.g. UL Tx power). A Type III configuration will require coordination on the fly between the master and secondary nodes dynamically without a reconfiguration. Some limits may be imposed by initial configuration and the nodes could operate between those limits without further coordination.

	Qualcomm
	We believe the above definitions are trying to capture the dependencies between the capabilities, but the changes proposed by Nokia above seem to add the additional assumption of how the coordination impacts RRC configuration

We think that these should not be coupled and capabilities coordination can occur between MeNB and SgNB, after which the RAN can determine if RRC configuration is required to enable the negotiated change.

The other area of confusion seems to be how often this coordination occurs – which we believe should be left to network implementation – although clearly frequent RRC configuration changes will be disruptive to system performance)

Therefore how frequently (dynamic or sem-static) and whether or not RRC configuration is impacted should be preferably left out of the type definitions and the initial definitions are sufficient

	Intel
	We think that the definition of type II and type III suggested in the email discussion is somewhat different from our assumption. Previously we focus whether explicit coordination is needed or not between LTE and NR node. However, looking at the definition suggested in the email discussion, it is more focusing on whether common parameter is defined in UE capability for a certain capability e.g. L2 buffer size.  
We would be fine with the current definition as long as companies are ok and if it is helpful for further discussion in WI phase. 
If our understanding is correct, for Type III, the second sentence should be corrected such that “the capability coordination should be coordinated between LTE and NR by splitting capability similar to LTE DC”. 
For example, L2 buffer is considered as Type IIII. We are not sure what “the actual use” can work for L2 buffer. If it is SCG bearer, actual use is not known by other RAT because it is dependent on scheduling. For L2 buffer, the coordination should be based on target use instead of the actual use and it should be explicitly indicated between LTE and NR. However, in case of band combination (if we use “common parameter” for CA band combination), it can be coordinated based on the actual use (i.e configuration of other RAT).  
 Just for quick summary of our understanding..
Type II: impact to each other’s capability, different parameter is defined with some dependency, coordination between LTE and NR is based on assistant information. 
Type III: impact to each other’s capability, common (same) parameter is defined, coordination between LTE and NR is based on assistant information or based on actual use. 

	Ericsson
	We are OK with the definition of the two types of capabilities but think that we need to investigate the actual capability coordination mechanism and, even more so, the NR capability signalling mechanism before deciding how we can convey which UE capabilities. Otherwise, there is a great risk that we enforce problems in NR capability signalling that we should have been able to solve given the learnings from LTE.

	ZTE
	We are fine with the definitions given above. However, we think “whether the use of capability in one RAT is understood/predictable by the NW side of the other RAT” may depend on whether we want to introduce some assistant procedure to enable the "understandable/predictable". For example, if the PHR information for one RAT is not reported in the other RAT, the UL power will be considered as TYPE II; otherwise, the UL power can be considered as TYPE III. 

In addition, for each TYPE III capability, since the assistant procedure to enable the "understandable/predictable" may lead to some complexity, we think more discussion will be required to discuss whether capability should be considered as TYPE III and whether the assistant procedure should be introduced to enable the  "understandable/predictable". Considering different capability may require different assistant procedure, we think the discussion should be made in a case by case way.

	Huawei, HiSilicon
	We agree the definition provided by Nokia on Type II. But for type III, for example coordination of power, in LTE the network will configure a minimum guaranteed power for each CG. Only remaining power is shared across MCG and SCG. It should be decided in RAN1 whether the same mechanism will be used. In RAN2, we can agree that type II capability and corresponding coordination is needed.

	CATT
	We generally agree with the definition provided in section 2. In addition, we agree with Nokia and Huawei views that capability sharing aspect could also be provided within the type definition. Hence, our preference is as below.

TYPE II: The use of the capability in one RAT has impacts to the other RAT, however the use of capability in one RAT is not understood/predictable by the NW side of the other RAT. It is difficult to make coordination based on the actual use of the capability in each RAT at a certain time. TYPE II is hard or semi-statically shared capabilities between LTE and NR (i.e. change requires RRC configuration or is fixed - possible examples are RF band combinations, HARQ soft buffer split).

TYPE III: The use of the capability in one RAT has impact to the other RAT, and the use of capability in one RAT is understood/predictable by the NW side of the other RAT. The capability coordination can be made based on the actual use of the capability in each RAT at a certain time. TYPE III capabilities may be dynamically shared between LTE and NR.



	Institute for Information Industry (III)
	We agree with most the observation above and all of the proposed definitions. We think that to allow that the change in Type II parameter requires a reconfiguration negotiation over Xx. For capabilities coordination of the L2 buffer size, RRC configuration to support coordination operations between LTE MN and 5G SN is needed. The related information is exchanged through RRC configuration carried over Xx interface and both LTE MNs can understand each other's radio.


4
Conclusion
The rapporteur company sincerely thanks all the companies who have participated to the email discussion and provided valuable feedback and comments.

Overall, 10 companies (Nokia, Alcatel-Lucent Shanghai Bell, Qualcomm, Intel, Ericsson, ZTE, Huawei, HiSilicon, CATT, III) responded with their comments to the document. One company (Samsung) provided their feedback on the reflector.
The 10 companies listed above unanimously agree that the definitions provided in Section 2 are fine. The definitions are listed below in verbatim once again for reference:

· TYPE II: The use of the capability in one RAT has impacts to the other RAT, however the use of capability in one RAT is not understood/predictable by the NW side of the other RAT. It is difficult to make coordination based on the actual use of the capability in each RAT at a certain time. 

· TYPE III: The use of the capability in one RAT has impact to the other RAT, and the use of capability in one RAT is understood/predictable by the NW side of the other RAT. The capability coordination can be made based on the actual use of the capability in each RAT at a certain time.

In addition, there was additional feedback and clarification vis-à-vis the definitions:

· Nokia expressed their opinion on the capability coordination aspects, e.g. choosing the initial configuration, signalling changes in capability consumption etc. using Xn, RRC (for hard or semi-static and on-the-fly coordination for dynamic capabilities).

· At least Qualcomm think that the capability definitions and capability coordination must not be coupled together, adding further that these are network implementation aspects.

· Intel clarified that for Type II, “not understood/predictable” means that the capabilities have their own parameters in each RAT and coordination is based on assistance information. Further, Type III is indicated to be commonly understood between both the RATs.

· Ericsson is of the view that the actual capability coordination mechanism must be investigated, especially the NR capability signalling mechanism also learning from LTE.

· ZTE proposed to consider assistance information to solve the “understood/predictable” part of the definition depending on the condition if the consumption of the capability is reported to both RATs or not.

· Huawei thinks that RAN2 can agree with the Type II capability definition provided by Qualcomm and Nokia, however for Type III, RAN1 must decide the mechanism of sharing (UL?) power across the CGs.

· CATT agreed with Huawei and Nokia that the capability coordination aspect should be part of the definitions.
· III also agree that capabilities coordination would need to be considered and further propose that Xx and RRC are involved.
Since all the 10 companies agreed with the definitions in Section 2, the following proposals are created by copying the text from Section 2 as is.

Proposal 1: For Type II, the use of the capability in one RAT has impacts to the other RAT, however the use of capability in one RAT is not understood/predictable by the NW side of the other RAT. It is difficult to make coordination based on the actual use of the capability in each RAT at a certain time.

Proposal 2: For Type III, the use of the capability in one RAT has impact to the other RAT, and the use of capability in one RAT is understood/predictable by the NW side of the other RAT. The capability coordination can be made based on the actual use of the capability in each RAT at a certain time.

Additionally, most companies would also like to address the capability coordination aspects, the following proposals are made:

Examples of Type II: RF band combinations, HARQ soft buffer.

Example of Type III: UL Tx power.

Proposal 3: TYPE II capabilities are hard or semi-statically shared and are coordinated using Xx and may involve a reconfiguration of the UE.

Proposal 4: TYPE III capabilities are dynamically shared and coordination is by imposing some limits (at least) by initial configuration and the nodes could operate between those limits without further coordination.
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