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1	Introduction
A WF [1] has been agreed to carry agreements reached for 15kHz SCS scenario for CRS-IM. Regarding to the test setup for scenario 2, it is still FFS whether to define the other set of test setup with only inter-RAT MO configured. Besides, companies are also encouraged to provide simulation results for 2 CRS ports to further decide whether to define requirement for 2 CRS ports. 
In this meeting, share our views on the issue of second set of test setup, and share our simulation results for 2 CRS ports for scenario 1. Based on the results and observations, we give our proposals. 
2	Discussion
2.1 Test setup for scenario 2 
Regarding to the test setup for scenario 2, it was agreed to define one set of test setup with the NWA signaling on LTE CBW configured. 
	Test setup for scenario 2
· Define one set of test setup with the new NWA signalling on LTE CBW configured. 



However, it’s still FFS whether to define the other set of test setup with only inter-RAT MO configured. The need for having such another test setup should be analysed. From our perspective, two separate test setups are needed in order to distinguish two types of UE with different capabilities, which means that such kind of UE with blind detection can still be verified. We should not preclude such kind of UE to be tested. 
Meanwhile, we think the same test requirements for CRS-IM can be applied in the two sets of test setup, as long as we assume no error in the LTE CBW detection. For defining requirements, we think it is feasible to assume it since the PBCH decoding is robust enough at the working point of scenario 2 with CRS-IM for both strong and weak interfering cells. 
With the need of second set of test setup of having inter-RAT MO configured, and the assuming the condition of applying same test requirements for two sets of test setup, we propose to define such test setup. 
Proposal 1: Define the other set of test setup with only inter-RAT MO configured.
Proposal 2: Assume no error in LTE CBW detection. 
Proposal 3: Apply same test requirements for two sets of test setup. 
It has been also discussed that TE does not start PDSCH scheduling of serving cell until UE acquires LTE channel bandwidth, and further discuss the time needed for UE to acquire LTE channel bandwidth. Following option was listed as a candidate:
	· TE does not start PDSCH scheduling of serving cell until UE acquires LTE channel bandwidth, further discuss the time needed for UE to acquire LTE channel bandwidth:
· Option A: N x inter-RAT measurement period where N is the number of inter-RAT measurement configuration. One candidate value for N is 4, and other values are not precluded. FFS for the inter-RAT measurement period.
· Other options are not precluded



If we decide to consider defining the other set of test setup with inter-RAT MO configured, then we find it is necessary to discuss when to start PDSCH scheduling, especially to let the network and UE to have the same understanding on the PDSCH scheduling. It should be clear when UE can perform CRS-IM receiver. 
For example, when gNB provides the NWA signaling of LTE channel bandwidth, UE does not need to detect LTE channel bandwidth through inter-RAT measurement, it is possible to schedule the PDSCH based on CRS-IM receiver immediately.
But, for the testing of the other test setup with inter-RAT MO configured, UE needs time to do the blind detection to acquiring LTE CBW. In this case, the Network needs to consider the measurement period before UE starting CRS-IM receiver. 
Observation 1: For the testing of the other test setup with inter-RAT MO configured, UE needs time to do the blind detection to acquiring LTE CBW. In this case, the Network needs to consider the measurement period before UE starting CRS-IM receiver.
Several measurement gaps might be needed for decoding the PBCH. Thus, as for the whole timing for UE to acquire LTE channel bandwidth, one option is to consider the TMeasure, E-UTRAN FDD defined in RRM session. Following descriptions are captured from the 9.4.2.2 in TS38.133:
	Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of TMeasure, E-UTRAN FDD defined in Table 9.4.2.2-1.
Table 9.4.2.2-1: Measurement period and measurement bandwidth
	Configuration
	Physical Layer Measurement period: TMeasure, E-UTRAN FDD [ms] 
	Measurement bandwidth [RB]

	0
	480 x CSSFinterRAT
	6

	1 (Note 1)
	240 x CSSFinterRAT
	50

	NOTE 1:	This configuration is optional.






Parameter CSSFinterRAT can be treated as 4 that is indicated by the following descriptions in the 9.4.2.2 from TS38.133:
	The UE shall be capable of identifying and performing NR – E-UTRAN FDD RSRP, RSRQ, and RS-SINR measurements of at least 4 identified E-UTRAN FDD cells per E-UTRA FDD carrier frequency layer during each layer 1 measurement period, for up to 7 E-UTRA FDD carrier frequency layers.



Following the definition above, we can get the whole timing for the measurement from TMeasure, E-UTRAN FDD that:
T = TMeasure, E-UTRAN FDD = 480 x CSSFinterRAT = 480 x N (4) = 1920ms
If we consider some margins, then the whole timing can be approximately 2s.
Therefore, we suggest to follow the RRM definition to consider T = 2sto be the whole timing for N x inter-RAT measurement period mentioned in the option 1.
Observation 2: RRM session has already defined the measurement time as TMeasure, E-UTRAN FDD.
Proposal 4:  Follow the RRM definition and consider the whole timing for UE to acquire neighboring LTE cells CBW to be the TMeasure, E-UTRAN FDD = 2s
It is also very important to let the TE know when to start collecting the PDSCH throughput, otherwise TE may start to schedule PDSCH before UE can acquire the LTE channel bandwidth information and in the worst-case UE cannot pass the CRS-IM tests. 
Meanwhile, we propose to consider such scheduling time to be as one of the applicability rules and captured in the specification. 
Proposal 5:  Consider such scheduling time to be as one of the applicability rules and captured in the specification.
If the above applicability rule is agreed, it is beneficial to inform RAN2 about this PDSCH scheduling timing to help on designing the network Assistant signaling, especially it can help on clarifying the UE behavior and etc. One good example is CGI reading. UE will perform MIB decoding and SIB1 decoding to acquire the global cell ID. The total delay is important to network. Thus, RAN2 also defines a timer to trigger the CGI reading. UE should guarantee to acquire the ID after the timer expires. 
Similar to the example above, we think such information of PDSCH scheduling timing is also important to be guaranteed by network and how to design is up to RAN2. In this case, we propose to capture this into the LS and send to RAN2 for information. 
Proposal 6: Capture the time needed for UE to acquire LTE channel bandwidth as N x inter-RAT measurement period into the LS.
2.2 Tx antenna and LTE CRS port number
According to the agreed WF [1] in the last meeting, companies are encouraged to provide simulation results for 2 CRS ports to decide whether to define requirement for 2 CRS ports.
	Tx antenna and LTE CRS port number
· For scenario 1, companies to bring simulation results for both 2 CRS and 4 CRS ports, and further decide whether to define requirements for 2 CRS or 4 CRS ports in the next meeting based on the performance gain.
· For scenario 2, only cover 4 CRS ports



Here, we share our simulation results for 2x2, 2x4 in summary:
Table 2.2-1 Test cases for FDD 2x2, 2x4
	Case Number
	Scenario 
	MIMO
	SNR @ 70% Max TP
	Gain

	Case 1
	Scenario 1
	2Tx 2Rx Low
	8.3dB
	1.1

	Case 2
	
	2Tx 4Rx Low
	4.0dB
	1.4



From the simulation results above, we can observe that there is reasonable gain (>1dB) for 2Tx, 2Rx and 2Tx, 4Rx. 
Observation 3: there is reasonable gain (>1dB) for 2Tx, 2Rx and 2Tx, 4Rx.
3	Summary
Here, we summarize our observations and proposals:
Proposal 1: Define the other set of test setup with only inter-RAT MO configured.
Proposal 2: Assume no error in LTE CBW detection. 
Proposal 3: Apply same test requirements for two sets of test setup. 
Observation 1: For the testing of the other test setup with inter-RAT MO configured, UE needs time to do the blind detection to acquiring LTE CBW. In this case, the Network needs to consider the measurement period before UE starting CRS-IM receiver.
Observation 2: RRM session has already defined the measurement time as TMeasure, E-UTRAN FDD.
Proposal 4:  Follow the RRM definition and consider the whole timing for UE to acquire neighboring LTE cells CBW to be the TMeasure, E-UTRAN FDD = 2s
Proposal 5:  Consider such scheduling time to be as one of the applicability rules and captured in the specification.
Proposal 6: Capture the time needed for UE to acquire LTE channel bandwidth as N x inter-RAT measurement period into the LS.
Observation 3: there is reasonable gain (>1dB) for 2Tx, 2Rx and 2Tx, 4Rx.
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