[bookmark: _Hlk514061252][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #97-e	R4-2016572
Electronic Meeting, 2-13 Nov. 2020
Agenda Item:	7.13.2.2.4
Source: 		Qualcomm Incorporated
Title: 			Performance requirements for BWP switching on multiple CCs
Document for:	Discussion
1.	Introduction
We present our views in the following structure.
1) Summary of agreed requirements on Simultaneous BWP switching on multiple CCs
2) Coverage and Structure of Legacy Test Cases for Active BWP Switching Requirements
3) Additional Test Coverage and Structure for Simultaneous Multi-Cell Active BWP Switching Requirements
2. 	Discussion
Agreed requirements on Simultaneous BWP switching on multiple CCs
A set of agreements on simultaneous BWP switching on multiple CCs is copied below. Note that the copied requirements do not include cross-carrier scheduling DCI based BWP switching applications.
Simultaneous BWP switching on multiple CCs 
· Delay requirements for DCI/timer based BWP switch:
; D is incremental delay for BWP switch processing on additional CCs
· D: {100us, 200us} for UE indicates type1 in bwp-SwitchingDelay and {200us, 400us, 800us, 1000us} for UE indicates type 2 in bwp-SwitchingDelay
· Definition of N: For UE which is capable of per-FR gap, and no BWP switch involves SCS change, N is the number of simultaneous BWP switching on CCs within the same frequency range; For UE which is not capable of per-FR gap, or the BWP switches on multiple CCs involves SCS changing, N is the number of simultaneous BWP switching on both FR.
· Delay requirements for RRC based BWP switch:
;
· For type 1 UE, DRRC = 0ms; For type 2 UE, DRRC = D
Partial Overlap BWP switching on multiple CCs
· Delay requirement for Timer based BWP switch:
· If UE is capable of per-FR gap and the timer based BWP switch happens in two frequency range, UE handles timer-based BWP switch sequentially
TMultipleBWPswitchDelayTotal = TDelay + TMultipleBWPswitchDelay
Where:
· TDelay is the time required to complete the ongoing timer-based BWP switching on other CCs. 
· TMultipleBWPswitchDelay is the timer-based BWP switch delay on current single CC defined in clause 8.6.2 or simultaneously triggered on multiple CCs defined in clause 8.6.2B.1.
· Delay requirement for RRC based BWP switch:
· Additional waiting time for RRC based BWP switch is upper bounded by the multiple BWP switch time in CG1. 
· Note: UE is not precluded to process the 2nd RRC message before the first RRC based BWP switch completes and this is up to UE implementation (no spec impact)

Coverage and Structure of Legacy Test Cases for Active BWP Switching Requirements
In Annex A.4.5.6, A.5.5.6, A.6.5.6 and A.7.5.6, test environments, procedures, and requirements are defined for FR1/2 EN-DC and FR1/2 NR standalone. The way the requirements are tested can be summarized as below:
1) RAT configuration
a. EN-DC and NR standalone
2) Frequency range
a. FR1 and FR2 are tested separately
b. No FR1 and FR2 CA scenario
3) Interruption
a. Victim cell can be LTE or NR Cell
b. For standalone mode, if no more than one cell is configured, interruption requirements are not tested
c. Interruption duration and position are verified
4) BWP switching latency
a. DCI-, Timer-, and RRC-based BWP switching latency requirements are verified
b. DCI- and Timer-based BWP switching requirements are tested in sequence through one test run
5) Etc
a. Non-DRX
b. High SNR
c. AWGN

Additional Test Coverage and Structure for Simultaneous Multi-Cell Active BWP Switching Requirements
There are additional aspects that may or may not need to be considered for performance test cases.

1) FR1 and FR2
a. It is possible that simultaneous BWP switching for FR1 and FR2 cells, however in order to minimize the number of test cases that UE has to go through and RAN4 has to define, we propose to consider BWP switching cells only in the same FR.
2) Interruption
a. Interruption requirement is not any different from legacy one because independent interruptions due to multiple BWP switching are allowed as long as each interruption length is no longer than that of single cell BWP switching. Also if RAN4 agrees to not consider cells having different SCSs in one test run, interruption requirements do not need to be additionally verified.
3) The number of CCs
a. UE is configured with 2 CCs on which simultaneous BWP switching take place
4) Simultaneous and partially overlapping BWP switching
a. [bookmark: _Hlk54126261]BWP switching delay requirements for partial-overlap case effectively allow UE to carry out the multiple BWP switching in sequence, as opposed to simultaneous BWP switching of which requirements are not in direct proportion to the number of BWP switching cells. Therefore, partial-overlap BWP switching doesn’t need to be tested.
5) Self- vs. Cross-carrier scheduling DCI
a. In order to compensate for the processing time loss due to time difference between cells and numerology difference, RAN4 will likely add one slot on top of legacy requirements based on the smallest SCS for cross-carrier scheduling DCI based BWP switching delay requirements. In order words, RAN4 will relax the requirements rather than tightening it. Therefore, cross-carrier scheduling DCI based BWP switching delay requirements do not need to be separately verified.

Proposal 1: RAN4 to define performance test cases for multi-cell active BWP switching requirements based on the following principle about test/requirement coverage:
· RAT configuration
· EN-DC and NR standalone
· Frequency range
· FR1 and FR2 separately, i.e. no FR1 and FR2 CA/DC scenario
· [bookmark: _Hlk54093880]The number of CCs
· 2 CCs for simultaneous BWP switching, i.e. no CC for interruption requirement verification purpose
· Overlapping of BWP switching
· Simultaneous case only, i.e. no partial overlap BWP switching
· BWP switching sequence in a test run
· DCI- and Timer-based BWP switching requirements are tested in sequence in the same test run
· RRC-based BWP switching requirements are tested separately as legacy test cases
· Self- vs. Cross-carrier scheduling DCI
· Self-carrier scheduling DCI based BWP switching scenario
· FFS on Applicability rule, e.g. 
· test skipping/applicability rule for EN-DC and NR standalone if there are duplicated aspects from a UE point of view

3.	Conclusion
We presented our views and proposals about test coverage and structure for simultaneous Multi-cell active BWP switching requirements.
Proposal 1: RAN4 to define performance test cases for multi-cell active BWP switching requirements based on the following principle about test/requirement coverage:
· RAT configuration
· EN-DC and NR standalone
· Frequency range
· FR1 and FR2 separately, i.e. no FR1 and FR2 CA/DC scenario
· The number of CCs
· 2 CCs for simultaneous BWP switching, i.e. no CC for interruption requirement verification purpose
· Overlapping of BWP switching
· Simultaneous case only, i.e. no partial overlap BWP switching
· BWP switching sequence in a test run
· DCI- and Timer-based BWP switching requirements are tested in sequence in the same test run
· RRC-based BWP switching requirements are tested separately as legacy test cases
· Self- vs. Cross-carrier scheduling DCI
· Self-carrier scheduling DCI based BWP switching scenario
· FFS on Applicability rule, e.g. 
· test skipping/applicability rule for EN-DC and NR standalone if there are duplicated aspects from a UE point of view

