[bookmark: _GoBack]GPP TSG-RAN WG4 Meeting # 104-e	R4-2212966
Electronic Meeting, August 15 – August 26, 2022

Agenda item:	9.24.5.1
Source: 	Huawei, HiSilicon
Title: 	Discussion on performance requirements for Rel-17 NB-IoT
Document for:	Discussion
1. Introduction
In last RAN4 meeting, the performance requirements for Rel-17 NB-IoT is initially discussed with agreements captured in [1]. In this contribution, we further provide our views on remaining issues.
2. Discussion
One of the most critical issue is whether and how to define test case for inter-frequency neighbor cell measurement. As RAN2 has agreed that it is up to UE to choose the carriers for inter-frequency measurement, companies commented that we cannot determine the target carriers to verify the inter-frequency measurement requirements. UE may prioritize the measurement on carriers different from the on configured in the test when it is completely up to UE implementation. Based on the discussion in last meeting, companies are aligned that it is import to have test cases for inter-frequency case. And some necessary assumptions shall be made in the spec to facilitate the test cases. The status are summarized as follows:
	Issue 1-2-1: carriers for inter-frequency measurement  
FFS:
· Proposal 1: 
· For a UE that supports inter-frequency neighbour cell measurements in connected state,
· If the serving carrier is a non-anchor carrier, the UE is expected to detect/measure inter-frequency cells on the anchor carrier and the choice of the second carrier is up to UE implementation;
· otherwise, the UE is expected to detect/measure inter-frequency cells in one of the inter-frequency carriers listed in SIB5 and the choice of the second carrier is up to UE implementation.
· Proposal 2:
·  In test cases for inter-frequency measurement, the serving carrier is configured on anchor carrier, and the target inter-frequency carrier is provided in SIB5.
Way forward:
· Option 1: Capture the UE assumption in proposal 1/2 in core requirements and define the inter-frequency measurement test cases accordingly.
· Option 2: Capture the UE assumption in proposal 1/2 in test cases and define the inter-frequency measurement test cases accordingly.
· Option 3: The carrier selection is completely up to UE implementation and not test cases for inter-frequency measurement.



Companies are fine to have some simple assumptions on the carrier selection only for test purpose, but the views are divided on whether to capture the assumption in core requirements or only in test cases. During the discussion in last meeting, companies commented that similar approach as RRC Re-establishment can be adopted. Companies having concerns on this want to have further check whether there is precedent that only capture the carrier selection assumption in test cases. From our understanding, the situations here are similar as RRC Re-establishment. In RRC Re-establishment procedure, there is no network-configured carrier for Re-establishment, instead, it is more like the cell selection process. 
Observation 1: Inter-frequency neighbour cell measurement is similar as the RRC Re-establishment procedure where the carrier selection can be up to UE implementation.
Based on analysis above, it doesn't not mean inter-frequency RRC Re-establishment cannot be tested due to the carrier selection. Instead, it could be observed from the existing test cases that UE is required to fulfill the requirements on target frequency carrier in the test cases, and it is stated that the target carrier frequency information shall be indicated to the UE. In RAN5 spec (TS 36.508), it means the frequency information is configured in the SIB.
	A.6.1.23 E-UTRAN TDD Inter-frequency RRC Re-establishment for UE category NB1 in In-Band mode under normal coverage
A.6.1.23.1      Test Purpose and Environment
The purpose is to verify that the NB-IoT TDD inter-frequency RRC re-establishment delay is within the specified limits. These tests will verify the requirements for Cat-NB1 UE in clause 6.5.
The test parameters are given in table A.6.1.23.1-1 and table A.6.1.23.1-2 below. nCell1 and nCell2 are NB-IoT cells on different frequency carriers. The test consists of 3 successive time periods, with time duration of T1, T2 and T3 respectively. At the start of time period T2, cell 1, which is the active cell, is deactivated. The time period T3 starts after the occurrence of the radio link failure. During T1, the UE shall be indicated with the carrier frequency of nCell 2 to ensure that the UE has the context of the carrier frequency of nCell 2.




Observation 2: In inter-frequency RRC Re-establishment test cases, the requirements are verified provided that UE is indicated with the target frequency carrier information (via SIB in RAN5 spec).
Based on the analysis above, we think it is reasonable to follow the similar approach for inter-frequency neighbor cell measurement. 
Proposal 1: Define inter-frequency neighbor measurement test cases, and state in the test cases that the target carrier frequency information is provided to the UE to ensure that UE has the context of the target carrier frequency.
It is already agreed in that last meeting to define intra-frequency test cases. Based on the above analysis, we proposed to update the test cases list as follows:
· TC1:HD-FDD intra-frequency neighbour cell measurement under normal coverage in non-DRX in SA/in-band/guard-band
· TC2: TDD intra-frequency neighbour cell measurement under normal coverage in non-DRX in SA//in-band/guard-band
· TC3:HD-FDD inter-frequency neighbour cell measurement under normal coverage in DRX in SA SA//in-band/guard-band
· TC4:TDD inter-frequency neighbour cell measurement under normal coverage in DRX in SA SA//in-band/guard-band
· UE is only required to be tested in one operation mode.
Proposal 2: Update test cases list as follows:
· TC1:HD-FDD intra-frequency neighbour cell measurement under normal coverage in non-DRX in SA/in-band/guard-band
· TC2: TDD intra-frequency neighbour cell measurement under normal coverage in non-DRX in SA//in-band/guard-band
· TC3:HD-FDD inter-frequency neighbour cell measurement under normal coverage in DRX in SA SA//in-band/guard-band
· TC4:TDD inter-frequency neighbour cell measurement under normal coverage in DRX in SA SA//in-band/guard-band
· UE is only required to be tested in one operation mode.
Regarding the test design and test configurations, it is agreed in last meeting that there will be 5 time period in each test cases, which is shown as follows:
	Issue 2-1-1: Test procedure 
Agreement:
· Define the test cases with following time period:
· T1: During T1, the serving cell NRSRP should be higher than the threshold for neighbour cell measurement to guarantee that UE will not trigger neighbour cell measurement. The existing accuracy requirements of serving cell measurement should be considered.
· T2: During T2, the serving cell NRSRP should fulfil the threshold for neighbour cell measurement, and at same time the SINR level should guarantee that UE will not triggering OOS. T2 should be longer than the time needed for serving cell measurement.
· T3: During T3, the serving cell NRSRP shall keep the same level as that in T2 and the target neighbour cell shall be turned on from T3. T2 should be longer than the time needed for neighbour cell measurement.
· T4: During T4, the SINR should be set lower than Qout and UE shall trigger RLF. T4 should be longer than the time needed for OOS evaluation.	
· T5: During T5, UE is expected to perform RRC Re-establishment to the target neighbour cell. T5 should be longer than the delay for RRC Re-establishment for known case.
· The test requirement is to verify that whether UE can start RRC re-establishment to target Cell before the end of T5.




The parameters configurations for the test cases are also presented in last meeting as baseline for further check. We have a companied CRs for test cases according to the agreed test procedure and the configurations proposed in the WF.

3. Conclusions
Observation 1: Inter-frequency neighbour cell measurement is similar as the RRC Re-establishment procedure where the carrier selection can be up to UE implementation.
Observation 2: In inter-frequency RRC Re-establishment test cases, the requirements are verified provided that UE is indicated with the target frequency carrier information (via SIB in RAN5 spec).
Proposal 1: Define inter-frequency neighbor measurement test cases, and state in the test cases that the target carrier frequency information is provided to the UE to ensure that UE has the context of the target carrier frequency.
Proposal 2: Update test cases list as follows:
· TC1:HD-FDD intra-frequency neighbour cell measurement under normal coverage in non-DRX in SA/in-band/guard-band
· TC2: TDD intra-frequency neighbour cell measurement under normal coverage in non-DRX in SA//in-band/guard-band
· TC3:HD-FDD inter-frequency neighbour cell measurement under normal coverage in DRX in SA SA//in-band/guard-band
· TC4:TDD inter-frequency neighbour cell measurement under normal coverage in DRX in SA SA//in-band/guard-band
· UE is only required to be tested in one operation mode.
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