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[bookmark: _Toc116995841]Introduction
In the RAN plenary meeting (RAN #98e), it was agreed to postpone the completion of the NTN_Solutions work item [1]. The remaining open issues were captured on the status report in RP-222739 [2]. The ongoing WI aims at provide maintenance in NTN discussions in RAN4, while refining agreements and providing solutions for some open items, such as the clarification regarding the transmit timing test configuration. The present T-Doc aims at discuss the specification of some cell reselection requirements.
[bookmark: _Toc116995842]Discussion

In RAN4 #104-bis-e, it was agreed to consider some test cases to utilize the “multiple SMTC” configurations defined in NTN. This is a very important agreement, as this represents one of the main differences between NTN requirements for cell reselection compared to terrestrial networks. The agreement was [4]:
	· Issue 3-1: SMTC setup and scaling factor K_multi” in cell reselection tests
· Agreement:
· Use the following SMTC configurations for TC 1-1 – 1-4.
· TC 1-1: serving cell in SMTC1, neighbor cell in SMTC2, SMTC1 and SMTC2 non-overlapping
· TC 1-2: serving cell in SMTC1, neighbor cell in SMTC2, SMTC1 and SMTC2 overlapping
· TC 1-3 and 1-4: serving cell in SMTC1, neighbor cell in SMTC1
· Scaling factor “K_multi” is taken into account in the testing requirement for TC 1-1 – 1-4. 
· Use the same SMTC configuration as in A.6.1.1.2 for TC 1-5- 1-8, and scaling factor “K_multi” is not taken into account in the testing requirement.
· The requirements in TC 1-3 and 1-4 should be based on UE capability: parallel measurements on more than one NGSO satellite within one SMTC; and different requirements are applied to different UE capabilities.
Annex
	TC index
	Test case
	Section ID

	1-1
	Cell reselection to FR1 intra-frequency NR cell
	A.14.1.a1

	1-2
	Cell reselection to FR1 intra-frequency NR cell for UE configured with [capability for enhanced requirements]
	A.14.1.a2

	1-3
	Time-based cell reselection to FR1 intra-frequency NR cell
	A.14.1.a3

	1-4
	Location-based cell reselection to FR1 intra-frequency NR cell
	A.14.1.a4







The agreed test cases to reflect Kmulti_SMTC usage are then mapped into the test cases in specification found in Sections: 
· A.14.1.1	Cell reselection to FR1 intra-frequency NR case
· A.14.1.2	Cell reselection to FR1 intra-frequency NR cell for UE configured with [capability for enhanced requirements]
· A.14.1.3	Time-based cell reselection to FR1 intra-frequency NR cell
· A.14.1.4	Location-based cell reselection to FR1 intra-frequency NR cell

However, the current descriptions of the test cases must be updated according to previous agreements. And this is not currently the case on the current specification of these test cases. For example:
	TS 38.133, A.14.1.1

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




According to clause 4.2C.2.3, the requirement when multiple SMTCs are used by the UE is given by:
	TS 38.133, 4.2C.2.3

The UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the reselection criteria defined in [clause TBD] within Kmulti_SMTC * Tdetect,NR_Intra when that Treselection= 0 if the UE does not support [capability for enhanced requriements] or if the [NW configuration for enhanced requirements] is not enabled



Update test cases A14.1.1 – A.14.1.4 with the correspond scaling factor for Tdetect and Tevaluate
But, as importantly, the duration of the test phases in Table A.14.1.1.2-2, indicates that the test shall last long enough for UE to be capable to complete the test. However, the total phases are still similar with the ones observed to terrestrial networks in Annex 6. But, if the total reselection time is scaled by a factor Kmulti_SMTC, then the duration of the phases need to be scaled so that the test can be completed during the described phases.  
For example, in test A.14.1.1, phase T2 is described as “T2 needs to be defined so that cell re-selection reaction time is taken into account.”, but the duration of this phase is set to 40 seconds, as the configured parameters result in a Tdetect,NR_INTRA  of 32  seconds. But if the total Tdetect,NR_INTRA  has to be scaled by Kmulti_SMTC the reselection may not be completed within 40 seconds. 
Update test cases A14.1.1 – A.14.1.4 with the correspond scaling factor for the duration of test phases T2 and T3, for enabling the test to be completed in time. 

Another problem related to the “overlapping” test case is related to the definition of overlapping SMTCs. According to RAN2 specification in TS 38.331, the UE is capable of adapt the offset dynamically[6] :
	TS38.331:

The offset of each SSB-MTC4 in smtc4list is based on the assumption that service link propagation delay difference between the serving cell and neighbour cells equals to 0 ms, and UE can adjust the actual offset based on the actual propagation delay difference. For a UE that supports less SMTCs than what is included in this list, it is up to the UE to select which SMTCs to consider.



As NTN UEs are capable of adjusting the actual offset of the SMTC over time, even if the same periodicity is used for two SMTCs, some occasions might overlap while some occasions might not overlap. 

 RAN4 to discuss and refine the definition of overlapping SMTCs for cell reselection, considering:
a.  NTN UEs are capable to adjust dynamically the configured offset for different satellites based on the propagation delay difference. 
b. Two different SMTCs configuration, , with same periodicity, configured for different satellites, might see some occasions that overlap while others that do not overlap.

[bookmark: _Toc116995848]Conclusion
This paper has discussed the alignment of some test descriptions with previous agreements in RAN4. Based on the arguments provided we therefore follow with the presented set of observations and proposals:
Proposal 1: Update test cases A14.1.1 – A.14.1.4 with the correspond scaling factor for Tdetect and Tevaluate
Proposal 2: Update test cases A14.1.1 – A.14.1.4 with the correspond scaling factor for the duration of test phases T2 and T3, for enabling the test to be completed in time.
Observation 1: As NTN UEs are capable of adjusting the actual offset of the SMTC over time, even if the same periodicity is used for two SMTCs, some occasions might overlap while some occasions might not overlap. 

Proposal 3:  RAN4 to discuss and refine the definition of overlapping SMTCs for cell reselection, considering:
a.	 NTN UEs are capable to adjust dynamically the configured offset for different satellites based on the propagation delay difference. 
b.	Two different SMTCs configuration, with same periodicity, configured for different satellites, might see some occasions that overlap while others that do not overlap.
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