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1	Introduction 
A new work item to define the OTA test methodology and TRP/TRS requirements for UEs operating in NR FR1 stand-alone and EN-DC within FR1 configurations was approved during the RAN #91 [1] and further revised during RAN #92 [2].  During the RAN4 #101 meeting the following agreements related to the EN-DC power configuration were reached [3]:

	Issue 2-2-1: EN-DC power splitting
· Make final decision on EN-DC configuration based on the following options:
· Configuration 1: 50% power for LTE, 20dBm 
· Configuration 2: lower LTE carrier power 
· A: LTE anchor agnostic, or
· B: low power (e.g. value between 0~10dbm), value should also be specified
Agreement: for EN-DC TRP testing
· Configuration 2: lower LTE carrier power
· B: low power with fixed value [10dBm]
Issue 2-2-2: Considerations on EN-DC 
Further discuss the proposals after EN-DC power splitting is concluded.
New Proposal 1: partial RB shall be configured for LTE UL RB allocation, under EN-DC TRP condition
New proposal 2: After conclude EN-DC power splitting, RAN4 should select EN-DC configurations for OTA testing according to the following principles: 
A) Focus on the performance of the NR carrier and do not consider multiple permutations between different LTE bands and NR band under test; 
B) Consider only those EN-DC configurations which have no MSD impact on either LTE or NR
Agreements: 
Partial RB shall be configured for LTE UL RB allocation, under EN-DC TRP condition.
RAN4 should select EN-DC configurations for OTA testing according to the following principles: 
A) Focus on the performance of the NR carrier and do not consider multiple permutations between different LTE bands and NR band under test; 
B) Consider only those EN-DC configurations which have no MSD impact on either LTE or NR

Issue 2-3: UL configuration
· Make decision on this topic after concluding EN-DC power splitting:
· Same UL configuration for TRP and TRS, or
· UL configuration for TRP and TRS is different 
Agreements: RAN4 target to conclude UL configuration for TRS under EN-DC mode in Jan 2022 RAN4 meeting.



During the RAN4 #101bis meeting, the following agreements related to EN-DC testing methodology were reached [4]:

	Issue 1-2-2: EN-DC combination principle  
Agreement: 
· Principle of EN-DC combinations selection for TRP TRS OTA testing: 
1)	Focus on the performance of the NR carrier and do not consider multiple permutations between different LTE bands and NR band under test, i.e., for each NR band, only select one EN-DC band combination.  
2)	For UE supporting multiple EN-DC band combinations for the same NR band, consider only those EN-DC configurations which have no MSD impact on either LTE or NR, i.e., the selected EN-DC combination should be no MSD issue identified in TS 38.101-3 Section 7.3B.2.3 (Inter-band EN-DC within FR1).
· Capture the above content in the TP of R4-2203073
Issue 1-2-3: Example EN-DC combination 
Agreement: 
· Capture the table below in the TP R4-2203073
Table 4.3-3: Measurement parameters for example inter-band EN-DC band combinations (two bands)
	EN-DC
configuration
	E-UTRA configurations
	NR configurations

	DC_3A_n28A
	Note1
	Note2

	DC_2A_n41A
	Note1
	Note2

	Note 1: As per TR 37.902 [10], Section 6.4 (Measurement frequencies).
Note 2: As per Table 4.3-1 and Table 4.3-2 in this technical report.



· RAN4 further discussion the down selection of the following EN-DC combinations next meeting.
	EN-DC
configuration
	E-UTRA configurations
	NR configurations

	DC_13A_n78A 
or 
DC_1A_n78A
	Note1
	Note2

	DC_5A_n79A 
or
DC_1A_n79A

	Note1
	Note2

	Note 1: As per TR 37.902 [10], Section 6.4 (Measurement frequencies).
Note 2: As per Table 4.3-1 and Table 4.3-2 in this technical report.



· RAN4 should further discuss other EN-DC combinations in future meetings.
· It is encouraged to define a decision tree / flow chart to ultimately determine the EN-DC combination of a UE based on the agreed EN-DC combination selection principle.



During the RAN4 #102 meeting, the following agreements were reached [6]:

	Issue 2-2-1: EN-DC example band  
Agreements: 
Use DC_1A_n78A and DC_1A_n79A for n78 and n79 measurement
	EN-DC
configuration
	E-UTRA configurations
	NR configurations

	DC_3A_n28A
	Note1
	Note2

	DC_2A_n41A

	Note1
	Note2

	DC_1A_n78A
	Note1
	Note2

	DC_1A_n79A

	Note1
	Note2

	Note 1: As per TR 37.902 [10], Section 6.4 (Measurement frequencies).



Issue 2-2-2: Decision tree for UE not support example band in the table
proposal 1: The tested EN-DC band combination is from UE declaration
proposal 2: The tested EN-DC band combination is from a decision procedure performed by test lab, with the decision tree like 
· Option 2-a: select the EN-DC combination with the largest frequency interval between the NR band to be tested and the LTE band from the UE supported EN-DC combination list. If no band combination can be found without MSD, then select an EN-DC combination with MSD issue for testing to present NR carrier performance.  
· Option 2-b: select the EN-DC combination with the largest frequency interval between the NR band to be tested and the LTE band from the UE supported EN-DC combination list. If no band combination can be found without MSD, then no testing for this NR carrier under EN-DC mode is needed.  
Agreements:
RAN4 will further the decision procedure with below candidate options: 
· Option 1-a: If none of the band combination in the example band combination list supported by UE, then UE declaration approach used.
· Option 2-b: select the EN-DC combination with the largest frequency interval between the NR band to be tested and the LTE band from the UE supported EN-DC combination list. If no band combination can be found without MSD, then no testing for this NR carrier under EN-DC mode is needed.  

Issue 2-2-4: measurement frequencies mapping for EN-DC combinations 
For one EN-DC combination, the measurement parameters for NR Low Mid High channels, the LTE frequency should be:
· Option 1: correspond to E-UTRA Low Mid High channels respectively
· Option 2: single E-UTRA channel, e.g. always mid channel

Agreements:
Option 1



This contribution provides our views on remaining issues with the EN-DC configuration for TRP/TRS testing.
2	Discussion 
As several companies commented during the discussion of the EN-DC configuration topic [5], it is not guaranteed that all UEs, which support one of the priority NR bands (n28, n41, n78, n79) and also support EN-DC, shall also support the corresponding example EN-DC band combinations.  On the other hand, the general principle on EN-DC band combination selection still needs to be followed.

[bookmark: _Toc95376841][bookmark: _Toc95376849][bookmark: _Toc101789911]Observation 1:	Only the OEM maintains the complete list of all supported EN-DC band combinations by the DUT, which are then signaled as UE capabilities to the network. In the context of TRP/TRS testing in EN-DC mode, the test procedure should accommodate an approach based on OEM declaration of the EN-DC configuration to be tested.

In our understanding, the following options can be considered to resolve this issue:

Option 1: One approach can be to systematically list all possible EN-DC band combinations, which match the principle of no MSD impact, as example combinations, and then to allow the OEM to declare which configuration it shall use for the test.
Option 2: Another approach can be to list an abbreviated list of example band combinations (e.g. the list we already have in the WF [4]), and also allow the OEM to declare which configuration it shall use for the test (provided that the configuration matches the general principle agreed in [4]).
Option 2b: Option 2 can be further modified by expanding the list of example band combinations with additional operator-requested combinations (provided they also match the general principle agreed in [4]).

Option 1 raises a concern for us from the perspective of requiring an MSD analysis of all existing EN-DC band combinations.  Furthermore, it is not clear whether the list needs to be updated every time a new EN-DC band combination is added to the specification.  Options 2 and 2b are good approaches, since they ensure that the UE is tested in a supported EN-DC configuration, and Option 2b gives additional flexibility to consider specific operator requests.

[bookmark: _Toc95376843][bookmark: _Toc95376850][bookmark: _Toc101789912]Proposal 1:	It is proposed to capture the list of example EN-DC band combination to include the combinations considered in the WF [4] and any operator-requested band combinations which match the EN-DC band combination principle.

[bookmark: _Toc95376844][bookmark: _Toc95376851][bookmark: _Toc101789913]Proposal 2:	The EN-DC TRP/TRS test procedure shall include a procedure to allow the OEM to declare which configuration it shall use for the test (under the condition that the declared configuration matches the EN-DC band combination principle).

3	Conclusions
This contribution provides our views on the topic of EN-DC test configurations for the TRP/TRS test and makes the following observation and proposals:

Observation 1:	Only the OEM maintains the complete list of all supported EN-DC band combinations by the DUT, which are then signaled as UE capabilities to the network. In the context of TRP/TRS testing in EN-DC mode, the test procedure should accommodate an approach based on OEM declaration of the EN-DC configuration to be tested.


Proposal 1:	It is proposed to capture the list of example EN-DC band combination to include the combinations considered in the WF [4] and any operator-requested band combinations which match the EN-DC band combination principle.
Proposal 2:	The EN-DC TRP/TRS test procedure shall include a procedure to allow the OEM to declare which configuration it shall use for the test (under the condition that the declared configuration matches the EN-DC band combination principle).
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