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1. Introduction
In the last RAN4#97e meeting, the discussion on the RRM performance requirements for NR-U was initiated with the agreements captured in the WF [1]. We further provide our views on the pending issues in the paper.
2. Discussion
In the last RAN4#97e meeting, the performance requirements and the test cases for NR-U RRM were discussed. The main open issue is about the LBT model to use in the test. Also, a concrete test cases list are not available as there are still lot of cases are not clear whether are necessary. 
One general issue is about whether and how to treat the L,max which has been defined for most NR-U core requirements and corresponding UE behavior. It is suggested to discuss the issue case by case as the behaviors are different when exceeding the particular limit defined in different scenarios. We summarize the case when the UE’s behavior may be different when exceeding the limit in Table I. It should be noted that the cases when no maximum limit is defined (e.g. HO) and the cases the L,max works as the conditions without any particular behavior upon exceeding (e.g. TCI switch) are not listed in the table.
Table I. UE behavior when exceeding Lmax.
	Requirements 
	Lmax
	Behaviour upon exceeding

	Cell Re-selection
	Mp, Mq
	initiate the measurements on neighbour

	
	Ms
	restart the measurements for serving cell

	
	Mm,max, Md.max, Me,max.
	restart the measurements

	
	2 unsuccessful measurement attempts
	detect cells on any of the configured serving- and/or non-serving carriers.

	RRC connection release with redirection
	L1
	initiate cell selection procedures for the selected PLMN

	RLM 
	Lin

	shall not indicate in-sync to high layer for this evaluation period.

	Scell activation 
	L1, L2,1, L2,2, L3,1, L3,2 or L4
	abandon the SCell activation procedure

	Link recovery
	LCBD
	no new candidate beams found

	Intra-/inter-frequency and inter-RAT measurement 
	Lind, Lind,deact
	restart the time index detection procedure

	
	Lmeas
	restart the measurement procedure.

	
	time period of unsuccessful measurement attempts (exceeds the maximum time requirement for the cell to remain known)
	stop the measurement attempts on this SSB and perform the detection procedure again like for any other SSB.


	L1-RSRP
	L1
	report RSRP_0 (Not valid)

	EN-DC SFTD
	L
	terminate the SFTD measurement.



 It could be observed from the table that, some particular behavior triggered upon exceeding the Lmax are not easy to test, such as “restart measurement”. There are also some behaviors are not necessary to be tested such as “terminate/stop a certain procedure”, which could be considered as a self-protection mechanism for UE and also not easy to test. From our understanding, it only make sense to have following test cases to verify the correct UE behavior:
· Initiating the measurements on neighbour upon exceeding Mp and Mq in Cell reselection
· Initiate cell selection procedures for the selected PLMN upon L1 exceeding L1,max in RRC release with redirection
· Report RSRP_0 upon L1 exceeding L1,max for L1-RSRP measurement
Proposal 1: Consider to have particular test cases to verify the correct UE behavior for the following cases: 
· Initiating the measurements on neighbour upon exceeding Mp and Mq in Cell reselection
· Initiate cell selection procedures for the selected PLMN upon L1 exceeding L1,max in RRC release with redirection
· Report RSRP_0 upon L1 exceeding L1,max for L1-RSRP measurement
For the test cases no particular behavior to be verified, exceeding Lmax shall be avoided in each test cases.
Proposal 2: For the test cases no particular behavior to be verified, exceeding Lmax shall be avoided in each test cases.
Another issue is about the LTB model in the test cases. The probability model was discussed in the last meeting similar as the model for LAA. It could be observed from TS 36.133 that, the TE will determine whether to transmit a DRS with the probability equal to P, and the TE shall track how many DRS are not transmitted. From our understanding, the probability model could work for LAA and there is no particular behavior is defined upon exceeding certain limits. The number of unavailable DRS are mainly working as the side condition, and the TE could identify whether the test could be considered as a valid one by counting the total number of not available DRS. But for NR-U, things are little bit different. If the particular behavior is to be tested, it is hard to guarantee that there will be certain number of consecutive unavailable SSBs with the probability model. Also it is hard to avoid exceeding the Lmax, which will lead to a invalid test as UE may abandon or terminate the procedure. 
Observation 1: It is hard to guarantee that there will be certain number of consecutive unavailable SSBs with the probability model to verify the particular UE behavior. 
Observation 2: It is hard to avoid exceeding the Lmax, which will lead to an invalid test as UE may abandon or terminate the procedure using the probability model. 
Thus, we are think is it feasible to define the LBT model as the repetitive pattern. For example, Pattern (m,n) indicate that there will be n available SSBs every m SSB occasions, and the position of the available SSBs are randomly chosen within the m SSB occasions. And the pattern is repeated during the test period. If the particular behavior is to be tested for consecutive unavailable SSBs, the Pattern (m,0) could be used. If exceeding Lmax for the certain test shall be avoid, e.g. the pattern (4,3) could be used and repeated during the test, which means the maximum number of consecutive unavailable number of SSBs could only be 2 during the test. 
Proposal 3: Consider the LBT model as a repetitive pattern of n available SSBs for every m SSB occasions. 
Another issues is about the LBT model for LBE and FBE. As was agreed that for FBE, UE is required to monitor only one candidate position, while for LBE, UE is required to monitor the first two consecutive candidate SSB positions. Based on the analysis above, for an SSB occasion which is intended for an available one, TE should transmit the SSB at the first candidate position for FBE. For LBE UE, TE shall transmit the SSB either at the first position or at the second position. Of course, the discussion about the differentiation shall base on the conclusion on the general LBT model. 

3. Conclusions
Proposal 1: Consider to have particular test cases to verify the correct UE behavior for the following cases: 
· Initiating the measurements on neighbour upon exceeding Mp and Mq in Cell reselection
· Initiate cell selection procedures for the selected PLMN upon L1 exceeding L1,max in RRC release with redirection
· Report RSRP_0 upon L1 exceeding L1,max for L1-RSRP measurement
Proposal 2: For the test cases no particular behavior to be verified, exceeding Lmax shall be avoided in each test cases.
Observation 1: It is hard to guarantee that there will be certain number of consecutive unavailable SSBs with the probability model to verify the particular UE behavior. 
Observation 2: It is hard to avoid exceeding the Lmax, which will lead to an invalid test as UE may abandon or terminate the procedure using the probability model. 
Proposal 3: Consider the LBT model as a repetitive pattern of n available SSBs for every m SSB occasions. 

References
[1] R4-2017089. WF on NR-U RRM performance, Nokia, Nokia Shanghai Bell

8

1

