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1. Introduction
The RAN2#113bis-e meeting made the following agreements regarding RA type selection in NTN:
	· Legacy mechanism for RA type selection based on RSRP threshold is the baseline for NTN. Optimizations can still be suggested, showing the gain (in any case, any method needs to be combined with RSRP based approach)


This contribution provides analysis on the proposed options of new RA type selection in [AT113bis-e][103][NTN] RACH aspects, in combination with the legacy RSRP threshold.
2. [bookmark: Proposal_Beacon]Discussion
For NR both 2-step and 4-step RA support CBRA and CFRA, and when CFRA resources are not configured, an RSRP threshold msgA-RSRP-Threshold is used by the UE to select between 2-step RA type and 4-step RA type. If RA resources for both 2-step and 4-step RA type are configured in the selected BWP, UE will select 2-step RA when the measured RSRP is above msgA-RSRP-Threshold. Currently in NR RSRP is the only criterion for RA type selection which allows UE with good channel condition to apply 2-step RA.
In NTN due to the high altitude of satellites/HAPs the near-far effect may not be obvious as that in TN, i.e. there may not be a clear difference in RSRP between cell centre and cell edge UEs. Although how to configure msgA-RSRP-Threshold is network implementation, the network can configure msgA-RSRP-Threshold either as the minimum value that is required for reliable detection of the PUSCH payload, or based on RA type load or resource in the cell to balance UEs applying 2-step and 4-step RA. In NTN it would be hard for the network to configure an appropriate msgA-RSRP-Threshold considering the fuzzy RSRP difference. For example, a small/large threshold will allow most UEs to select 2-step/4-step RA and lead to more contentions on either RA resource. To avoid such problem in NTN RA type selection criteria other than RSRP should be considered. The corresponding issues were discussed in email discussion [Post113-e][106][NTN] MAC aspects and online session, but only RSRP was agreed to be the baseline and new criteria are to be further discussed.
As it has been agreed that any new criterion should be combined with msgA-RSRP-Threshold, for the configuration of msgA-RSRP-Threshold at network side, at least the following cases can be considered:
· Case A) msgA-RSRP-Threshold is configured as the minimum value that is required for reliable detection of the PUSCH payload, i.e. based on the worst channel condition for applying 2-step RA.
· Case B) msgA-RSRP-Threshold is configured based on its RA load or resource, i.e. to balance UEs applying 2-step RA and 4-step RA. In this case the configured value could be larger than the minimum value that is required for reliable detection of the PUSCH payload.
For Case A) it is possible that most (even all) UEs in an NTN cell satisfy msgA-RSRP-Threshold and thus select 2-step RA, which will lead to congestion and more contentions on 2-step RA resources and more surplus on 4-step resources. RSRP may not be the appropriate criterion for RA type selection in NTN and additional criteria can be considered together with msgA-RSRP-Threshold.
For Case B) it may be hard for the network to configure an appropriate msgA-RSRP-Threshold e.g. for load balancing between RA types. A small/large threshold may let most (even all) UEs to select 2-step/4-step RA and lead to issues similar to Case A). RSRP alone may not be the appropriate criterion for load balancing between RA types in NTN and other criteria can also be considered together with msgA-RSRP-Threshold.
Proposal 1: RAN2 to consider new criteria for RA type selection combining with RSRP in NTN.
Based on the principles, the candidate criteria are categorized and analysed as follows:
Table 1 Candidate criteria in category for RA type selection
	Category
	Criterion
	Implementation

	1) 
RTT-related
	RTT
	If the UE-gNB or UE-satellite RTT is lower than a threshold, UE selects 2-step RACH, otherwise UE selects 4-step RACH.

	
	Distance
	If the UE-satellite-gNB or UE-satellite distance is lower than a threshold, UE selects 2-step RACH, otherwise UE selects 4-step RACH.

	
	UE location
	If UE location is near the cell center, it selects the 2-step RACH.

	
	Elevation angle
	UE location near the cell center is determined by elevation angle of the cell.

	2) 
Service-related
	LCH
	The latency requirement of different UL logical channels can determine whether 2-step RA is selected.

	
	QoS
	The QoS requirement (e.g. latency) can determine whether 2-step RA is selected.

	
	Slice ID
	The slice ID(s) requested by UE (e.g. URLLC) can determine whether 2-step RA is selected.

	3) 
UE-related
	UE grouped by ID
	Separate the UEs into two different groups by UE ID, i.e. one for 2-step RACH, the other one for 4-step RACH.

	
	UE grouped by capability
	UE group can be associated with UE type, power class, GNSS capability, time and frequency synchronization/compensation accuracy etc.


Category 1) including RTT, distance, UE location and elevation angle are similar in concept as they aim to provide a new metric that is not so fuzzy as RSRP in NTN to determine RA type selection. Category 1) provides straight-forward options similar to RSRP in TN, using time or distance (which are the same considering propagation speed) to ensure UEs with good channel condition to apply 2-step RA. In Category 1) appropriate configuration of a threshold can help in combination with RSRP, and it is unnecessary to use more than one options (thresholds) in this category.
Observation 1: One criterion regarding time or distance can be used in combination with RSRP for RA type selection in NTN.
As it has been agreed that UE can derive RTT e.g. for TA pre-compensation before initiating RACH, RTT as criterion for RA type selection can reuse the result.
Category 2) including LCH, QoS and slice ID provides options from a different perspective (service instead of availability) of selecting 2-step RA for the most urgent UEs in NTN. Although services may not be different in NTN and TN, in TN reducing the latency caused by the propagation delay (e.g. 0.033ms) is not so important to a time-sensitive service as that in NTN (e.g. 25.77ms~541.46ms). Therefore it is of more benefit for UEs with time-sensitive service selecting 2-step RA in NTN than those in TN. As Category 2) works in a different concept with RSRP, it is better to use one of the options (LCH, QoS or slice) combined with RSRP to ensure that UEs with urgent services and good channel conditions can select 2-step RA in NTN.
Observation 2: It is more benefit to use a criterion regarding service requirement (i.e. LCH, QoS, slice) for UEs with time-sensitive service in NTN.
Category 3) can be seen as alternative implementations based on RTT, service or other UE capability. As the grouping is pre-determined Category 3) is of less flexibility and can be replaced by Category 1) or Category 2) options.
Therefore it is proposed:
Proposal 2: RAN2 to consider at least one of the following criteria for RA type selection:
a) UE-satellite or UE-gNB RTT, combined with msgA-RSRP-Threshold.
b) QoS requirement of LCH, combined with msgA-RSRP-Threshold.
3. Conclusion
In this contribution, new criteria options for RA type selection in NTN are categorized and discussed. The following observation are given:
Observation 1: One criterion regarding time or distance can be used in combination with RSRP for RA type selection in NTN.
Observation 2: It is more benefit to use a criterion regarding service requirement (i.e. LCH, QoS, slice) for UEs with time-sensitive service in NTN.
And we propose:
Proposal 1: RAN2 to consider new criteria for RA type selection combining with RSRP in NTN.
Proposal 2: RAN2 to consider at least one of the following criteria for RA type selection:
a) UE-satellite or UE-gNB RTT, combined with msgA-RSRP-Threshold.
b) QoS requirement of LCH, combined with msgA-RSRP-Threshold.
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