[bookmark: _Hlk514061252]3GPP RAN WG4 Meeting #98-e		R4-21xxxxx
Electronic meeting, 25th Jan – 5th Feb 2021	
Agenda Item:	7.13.2.2.9
Source: 		Qualcomm Incorporated
Title: 			Performance requirements for FR2 Inter-band IBM UEs
Document for:	Discussion
1.	Introduction
We present our views in the following structure.
1) Agreed requirements on FR2 Inter-band IBM UEs
2) Updates on the test configurations for the agreed (SCell activation/deactivation based) test case
2. 	Discussion
Agreed requirements on FR2 Inter-band IBM UEs
All agreements made for FR2 inter-band CA requirements are summarized below. Note that the agreements are reorganized/re-categorized and some parts are highlighted in bold just for a better readability.
· CBM vs. IBM
· Requirements for IBM UE-only in Rel-16
· Requirements for UE in RRC Idle/Inactive state
· No issue
· Scaling factor of CSSFoutside_gap
· FR2 PSCC in EN-DC mode or FR2 PCC in SA/NE-DC mode
· FR2 SCC where neighbour cell measurement is required
· FR2 SCC where neighbour cell measurement is not required
· The scaling factor CSSFoutside_gap for FR2 inter-band CA is defined as:
	Scenario
	CSSFoutside_gap,i for FR2 PCC (in SA or NE-DC mode) or FR2 PSCC (in EN-DC mode)
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is required
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required

	FR2 inter-band CA 
	1
	2Note 1
	2×(Number of configured SCell(s) - 1)

	Note1: CSSFoutside_gap,i =1 if  only one SCell is configured and neighbour cell measurement is required on this Scell.


Where, only two FR2 bands are specified for FR2 inter-band CA in release 16. It is assumed that UE has two searchers for performing intra-frequency measurements without gaps.
· Interruption
· For a FR2 inter-band CA combination with using independent beam management, the existing interruption requirements for inter-band CA can be applied.
· Beam management
· Beam management resource configuration for FR2 inter-band CA combination with independent beam:
(1) Beam management resources on one cell in each band may be configured.
(2) Network may also configure beam management resources only on one cell such as Pcell, e.g. if network knows nodes on both bands are collocated.
the above both (1) and (2) are updated as follows in RAN4#97 e-meeting: 
IBM UEs shall be able to add/configure/activate cells on both FR2 inter-band CCs only when beam management resources are configured in the both bands
· Beam management requirements for FR2 inter-band CA combination with independent beam:
(1) For BFD/CBD on PCell/PSCell
· R15 BFD/CBD measurement requirements in FR2 can be applied for FR2 inter-band CA scenario.
(2) For BFD/CBD on SCell
· RAN4 to use SCell BFD/CBD requirements as being defined in eMIMO WID as baseline.
(3) For L1-RSRP reporting
· R15 L1-RSRP measurement requirements in FR2 can applied for FR2 inter-band CA scenario. 
· Scheduling restriction
· There are no scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band if same numerologies are used.
· There are no scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band under the following conditions:
(1) Case 1: network configures simultaneous UL/DL between two FR2 bands if the UE does not have the capability of supporting simultaneousRxTxInterBandCA.
· network configuration errors
· How to handle those cases is up to UE implementation without any specified requirement.
(2) Case 2: network configures mixed numerology on two FR2 CCs if the UE does not have the capability of supporting simultaneous reception with two different numerologies between FR2 CCs in DL.
· network configuration errors
· How to handle those cases is up to UE implementation without any specified requirement.
(3) Case 3: network configures mixed numerology between SSB and data on two FR2 bands if the UE does not have the capability of simultaneousRxDataSSB-DiffNumerology in FR2.
· There is no scheduling restriction allowed for IBM capable UE when network configures mixed numerology between SSB on one FR2 band and data on the other FR2 band and UE is configured for IBM operation for the band pair.
· The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is no scheduling restriction if UE uses independent beam.
· Measurement restriction
· There are no measurement restrictions for the RLM/BFD/CBD/L1-RSRP measurements being performed on different FR2 bands under the following conditions:
(1) network does not configure mixed numerology on two FR2 CCs if the UE does not have the capability of supporting simultaneous reception with two different numerologies between FR2 CCs in DL.
(2) network does not configure mixed numerology between SSB and CSI-RS on two FR2 bands if the UE does not have such capability of simultaneousRxDataSSB-DiffNumerology in FR2.
· Measurement restrictions for the following cases
(1) Case 1: network configures mixed numerology on two FR2 CCs if the UE does not have the capability of supporting simultaneous reception of with different numerologies between FR2 CCs in DL.
· network configuration error
· How to handle this case is up to UE implementation without any specified requirement.
(2) Case 2: network configures mixed numerology between SSB and CSI-RS on two FR2 bands if the UE does not have the capability of simultaneousRxDataSSB-DiffNumerology in FR2.
· There is no measurement restriction allowed for IBM UE when network configures mixed numerology between SSB on one FR2 band and CSI-RS on the other FR2 band and UE is configured for IBM operation for the band pair.
· SCell activation delay
· SCell activation requirement for case 1: SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band
(1) The existing SCell activation delay requirements in case of “SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band” can be reused for FR2 inter-band CA.
(2) Not necessary to specify the requirements for ‘SCell being activated belongs to FR2 and there is an active serving cell on that FR2 band and the PCell or PSCell is in FR2 and the PCell or PSCell and SCell being activated are in a band pair with independent beam management’
· SCell activation requirement for case 2: SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR2
(1) The existing requirement of “SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” can be applied.

Updates on the test configurations for the agreed (SCell activation/deactivation based) test case
In the previous RAN4#97 e-meeting, RAN4 agreed to define a test case for IBM UE requirement based on SCell activation/deactivation scenario and a draft CR for the test case, R4-2017221, was approved.
· For SCell activation and deactivation delay test in FR2 inter-band CA, it is suggested that the test consists of three time period. (add a note to clarify that bands 1 and 2 are inter-band CA operating bands in FR2 as specified in Table 5.2A.2-1 in TS38.101-2)
· Before the test starts, the UE is connected to Cell 1 (PCell) on FR2 band 1.
· At the beginning of T1, the UE receives an RRC message to add Cell 2 as SCell on FR2 band 2. The time duration T1 is the preparation period for the test.
· At the beginning of T2, the UE receives a MAC message for SCell activation. During time duration T2, the SCell activation delay and interruptions to PCell need to be tested.
· At the beginning of T3, the UE receives a MAC message for SCell deactivation. During time duration T3, the SCell deactivation delay and interruptions to PCell need to be tested.
Note that there are still entries with TBD in Table A.7.5.3.3.1-4 of the approved Draft CR R4-2017221 which need more discussion.
Table A.7.5.3.3.1-4: OTA related test parameters for FR2 SCell activation in FR2 inter-band
	ParameterNote 6
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	Angle of arrival configuration
	
	TBD
	TBD

	Assumption for UE beams Note 7
	
	TBD
	TBD

	
Note1
	dBm/15kHzNote4
	-112
	-112

	
Note1
	dBm/SCSNote3
	-102.97
	-102.97

	

	dB
	14
	14

	SS-RSRPNote2
	dBm/SCS Note4
	-88.97
	-88.97

	

	dB
	14
	14

	IoNote2
	dBm/95.04 MHz Note4
	-88.80
	-88.80

	
Note 1:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 2:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 4:	Equivalent power received by an antenna with 0dBi gain at the centre of the quiet zone
Note 5:	As observed with 0dBi gain antenna at the centre of the quiet zone
Note 6:	All parameters apply for configuration 1 and 2
Note 7:	Information about types of UE beam is given in B.2.1.3 and does not limit UE implementation or test system implementation.



As it was proposed by R4-2016577 in the previous RAN4#97 e-meeting, for an indirect FR2 inter-band CA requirement verification on IBM UE, different AoAs for different bands should be incorporated in test configurations at least, i.e. AoA configuration should be either AoA Setup 3 or Setup 4(b). 
· Option 1) AoA configuration for both Cell 1 and Cell 2 = Setup 3
· Option 2) AoA configuration for both Cell 1 and Cell 2 = Setup 4b, and for Cell 1 a fixed Rx Beam Peak of Cell 1
· For both options, assumption for UE beams = Rough

In addition, in order to more precisely assess whether IBM UE is properly able to cope with a time difference of arrival from inter-band cells when the UE switches beams for the cells independently, the test case should also account for a reasonable timing offset between Cell 1 and Cell 2. For this, we can consider a timing offset that can be randomly generated at every test iteration with a uniform distribution from 0 to 8usec as per MRTD requirement for inter-band FR2 CA.
· “Cell2 timing offset to cell1” in Table A.7.5.3.3.1-2 is randomly generated at every test iteration with a uniform distribution from 0 to 8usec.

The clause number referred to for “Time alignment error between cell2 and cell1” in Table A.7.5.3.3.1-2 needs to be updated from from 6.5.3.1 to 9.6.3.2 where FR2 OTA TAE requirements are specified.

Proposal 1: RAN4 to update the test configuration in A.7.5.3.3 as follows:
· Take one of the following options for the AoA configuration in Table A.7.5.3.3.1-4
· Option 1) AoA configuration for both Cell 1 and Cell 2 = Setup 3
· Option 2) AoA configuration for both Cell 1 and Cell 2 = Setup 4b, and for Cell 1 a fixed Rx Beam Peak of Cell 1
· For both options, assumption for UE beams = Rough
· Configure “Cell2 timing offset to cell1” in Table A.7.5.3.3.1-2 with a random value from 0 to 8usec
· Update the clause number from 6.5.3.1 to 9.6.3.2 in the parameter of “Time alignment error between cell2 and cell1” in Table A.7.5.3.3.1-2

3.	Conclusion
[bookmark: _GoBack]We presented our views on AoA configuration and timing offset configuration forand proposals about FR2 inter-band CA performance requirements/test cases.
Proposal 1: RAN4 to update the test configuration in A.7.5.3.3 as follows:
· Take one of the following options for the AoA configuration in Table A.7.5.3.3.1-4
· Option 1) AoA configuration for both Cell 1 and Cell 2 = Setup 3
· Option 2) AoA configuration for both Cell 1 and Cell 2 = Setup 4b, and for Cell 1 a fixed Rx Beam Peak of Cell 1
· For both options, assumption for UE beams = Rough
· Configure “Cell2 timing offset to cell1” in Table A.7.5.3.3.1-2 with a random value from 0 to 8usec
· Update the clause number from 6.5.3.1 to 9.6.3.2 in the parameter of “Time alignment error between cell2 and cell1” in Table A.7.5.3.3.1-2
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