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The WI description for RAN4 work related to NR over NTN was presented in [1]. For the past meetings, RAN4 has made progress in developing core requirements for NTN new features, as well as creating the performance testing configuration and specification to test such requirements. In this WI we aim at providing clarifications and addressing possible inconsistencies in the UE requirements. In the past meeting, more progress was made, and the way forward was captured in [2], which includes definitions and agreements over specification text regarding the mobility of the UE in idle mode.   This contribution proposes further clarification for issues regarding the consistency of cell reselection procedures by the UE. 
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In the past meeting, there was significant progress in defining the performance test cases for idle mobility when the UEs are associated to a SAN cell. In the Big-CR, endorsed by the companies [3], the following sentence:
	TSI-NR	Maximum repetition period of relevant system info blocks that needs to be received by the UE to camp on a cell; 1280ms is assumed in this test case provided that SIB1 and SIB19 are scheduled with 20ms period.



is found  for the idle mode mobility test cases defined in:
· A.14.1.1
· A.14.1.2
· A.14.1.3
· A.14.1.4
· A.14.1.7
· A.14.1.8

However, after further reviewing the sentence, and observing the signaling definitions for SIs, provided in TS 38.331, it seems that the SI-periodicity for SIBs other than SIB1 cannot be shorter than 80 ms. 
	TS 38.331  Section 6.3.2:
SchedulingInfo ::=                  SEQUENCE {
    si-BroadcastStatus                  ENUMERATED {broadcasting, notBroadcasting},
    si-Periodicity                      ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512},
    sib-MappingInfo                     SIB-Mapping
}

si-Periodicity
Periodicity of the SI-message in radio frames. Value rf8 corresponds to 8 radio frames, value rf16 corresponds to 16 radio frames, and so on.



Moreover, the sentence seems to propose a condition for the requirement of 1280 ms to be true. It seems unnecessary to propose such condition, when all parameters in the test are pre-configured. The periodicity of the SIB1 and SIB19 is defined in the test configuration, and the value assumed for TSI-NR  in the test case shall be defined taking into account the set periodicities.   
Based on the limitations of the SIB periodicity, that pose an impeditive for the test definition,  we then make the following proposal.
[bookmark: _Toc117775767][bookmark: _Toc117775942]Remove the sentence defining the SIB1 and SIB19 periodicity equal to 20ms in the following test cases: A.14.1.1, A.14.1.2, A.14.1.3, A.14.1.4, A.14.1.7, A.14.1.8

Another topic is related to the definition of TSI-NR  in the test cases for cell-reselection that is used to define the cell re-selection delay to a new cell. In the approved CR from past meeting the following text (highlighted below) can be found in the description of the test cases. 
	CR R4-2217589 [3], Example from: Section A14.1.1 

NOTE:	The cell re-selection delay to a newly detectable cell can be expressed as: Tdetect, NR_Intra + TSI-NR, and to an already detected cell can be expressed as: Tevaluate, NR_ intra + TSI-NR,
Where:
Tdetect, NR_Intra	See Table 4.2.2.3-1 in clause 4.2C.2.3
Tevaluate, NR_ intra	See Table 4.2.2.3-1 in clause 4.2C.2.3
[bookmark: _Hlk117774142]TSI-NR	Maximum repetition period of relevant system info blocks that needs to be received by the UE to camp on a cell; 1280ms is assumed in this test case provided that SIB1 and SIB19 are scheduled with 20ms period.



However, in NTN the “reception” of the essential SIs is no longer a sufficient condition for the UE to initiate a Random Access towards the target cell. Because of the design of the SIB 19 information and how it is designed to be used by the UE in TS 38.331 [5], the UE can only be considered synchronized to initiate a transmission after the UE has a running validity timer. 
	From 3GPP TS 38.331[5]
T430 expiry
The UE shall:
1>	if in RRC_CONNECTED:
2>	inform lower layers that UL synchronisation is lost;
2>	acquire SIB19 as defined in clause 5.2.2.3.2;
2>	upon successful acquisition of SIB19:
3>	inform lower layers that UL synchronisation is obtained;

From 3GPP TS 38.133[4]:
The UE shall meet the Te_NTN requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms. and the UE has a validity time running for NTA,common  and  NTA,UE-specific.




But the validity timer T430 can only be initiated at the epoch time: 
	From 3GPP TS 38.331

	Timer
	Start
	Stop
	At expiry

	T430
	Start or restart from the subframe indicated by epochTime upon reception of SIB19
	
	Perform the actions as specified in 5.2.2.6.






[bookmark: _Toc117775943]After UE acquire SIB19, it must await until the epoch time is reached before performing timing alignment (application of timing advance)  before initiating a Random Access procedure toward the target cell. 

There is an ongoing discussion in RAN1 if the UE shall be considered capable of initiating T430 at an earlier point in time (by using symmetric orbital interpolation around the ephemeris at the epoch time), but it has no reached consensus yet. 
[bookmark: _Toc117775944]There is no consensus yet whether the UE is allowed to initiate T430 before the epoch time is reached in RAN 1. 
The interval of time between the SIB19 and the SFN corresponding to the epoch time may be significant and correspond to several slots. And for this reason the following agreement was provided in[2]
	· Issue 3-5: SIB19 reading time in test requirement
· Agreements:
· SIB19 reading time is included in TSI-NR.
· FFS on the SIB19 scheduling period.




Based on this observations, in order to not increase the delay significantly, we propose the following configuration for the SIB19:
[bookmark: _Toc117775769][bookmark: _Toc117775946]Define the SIB19 configuration where the epoch-time is implicitly conveyed and the si-WindowLength is set to [s80].
This setup would require the ephemeris information to be updated as often as indicated by the si-periodicity.
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In this paper we discussed aspects related to the test configuration and performance requirements for the cell reselection procedures, regarding the acquisition of SIB19. 
In the paper, the following Observations and Proposals were made:

Proposal 1: Remove the sentence defining the SIB1 and SIB19 periodicity equal to 20ms in the following test cases: A.14.1.1, A.14.1.2, A.14.1.3, A.14.1.4, A.14.1.7, A.14.1.8
Observation 1: After UE acquire SIB19, it must await until the epoch time is reached before performing timing alignment (application of timing advance)  before initiating a Random Access procedure toward the target cell.
Observation 2: There is no consensus yet whether the UE is allowed to iniate T430 before the epoch time is reached in RAN 1.
Proposal 2: For the cell reselection test-cases, consider to include in TSI-NR the time between the reception of SIB19 and the epoch time.
Proposal 3: Define a configuration for the SIB19 where the epoch-time is implicitly conveyed and the si-WindowLength is set to [s80].


[bookmark: _Toc116995849]
[bookmark: _Toc117684841][bookmark: _Toc117775792][bookmark: _Toc117775829]References
[1] [bookmark: _Ref114500673][bookmark: _Ref54013899][bookmark: _Ref101429480][bookmark: _Hlk92129218][bookmark: _Ref114761755][bookmark: _Hlk92131811]RP-213691, Revised WID: Solutions for NR to support non-terrestrial networks (NTN), Thales
[2] [bookmark: _Ref101434270][bookmark: _Ref117877221]R4-2217185, WF on performance part for NR, RAN4 #104-bis-e, Xiaomi
[3] [bookmark: _Ref117775155]R4-2217589, Big CR for NTN RRM performance requirements, MCC, Xiaomi
[4] [bookmark: _Ref115084906]TS 38.133, NR; Requirements for support of radio resource management, V17.7.0.
[5] [bookmark: _Ref115084938]TS 38.331, NR; Radio Resource Control (RRC); Protocol specification, V17.1.0.

