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1. Introduction
The RAN2#113 meeting made the following agreements regarding BSR transmission in NTN:
	· UE in NTN can have both 2-step RACH and configured grant configurations at the same time.


However, whether to use 2-step RACH or CG when both are configured for BSR transmission has not been decided. This contribution provides further analysis and solutions on this issue.
2. [bookmark: Proposal_Beacon]Discussion
The BSR procedure is used to provide the serving gNB with information about UL data volume in the MAC entity. If the UE does not have sufficient UL resources (e.g. CG) for transmitting the BSR, it triggers an SR to ask for resources. And if the UE does not have sufficient UL resources for transmitting SR either, it triggers RACH. In RACH the BSR can be included in MSG3/MSGA for 4/2-step RACH. As shown in Figure 1, if there is no sufficient resource to transmit the UL data in buffer, the UE has to wait for at least 1 RTT if a CG for BSR is available or 2-step RACH is triggered, or 2 RTTs if SR or 4-step RACH is triggered, and there could be a latency issue in NTN where the RTT is large. In RAN2#113 meeting it was agreed that UE in NTN can have both 2-step RACH and CG configurations at the same time, but there was no conclusion on whether to use 2-step RACH or CG when both are configured for BSR transmission.
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Figure 1. Possible UL resources for BSR transmission
For BSR resource selection or determination, the following enhancements were proposed:
1) [bookmark: _Hlk72331499]Always use CG.
2) Use CG within a time duration, which can be implemented by a UE timer configured by network.
3) BSR triggers 2-step RA using msgA-RSRP-Threshold as the criterion.
4) Depending on the QoS requirement of the LCH that triggers the BSR.
Solution 1) has no spec impact. However there could be a latency issue if but the next available CG for transmitting BSR is far away in time (e.g. 1 RTT). In this case UE still needs to wait for this CG while BSR over 2-step RA has the chance to obtain the required UL resource earlier and the UL data could be transmitted earlier. In the worst case the service could be interrupted due to unfulfillment of QoS requirement.
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Figure 2. A possible issue when always use CG for BSR
In solution 2) as both CG and 2-step RA can report BSR immediately, configuring appropriate timer value could be hard as network cannot predict when a BSR will be triggered, e.g. there could be a CG right after timer expiration. Considering that UE should have knowledge of upcoming resources, the selection can be made at the same time when BSR is triggered.
Observation 1: The resource selection can be made at the same time when BSR is triggered as UE has the knowledge of arrival time of configured resources.
In Solution 3) 2-step RA is triggered as long as its RSRP is larger than msgA-RSRP-Threshold, even there could be a nearer CG for BSR. This sole solution may lead to heavy load on 2-step RA resources.
Solution 4) provides another QoS metric to be considered for BSR resource selection, which can be optional.
From the above analysis it is observed that there is a balancing between latency (of acquiring necessary resource) and RA load for BSR resource selection, and from this perspective at least the timings of the next available CG and 2-step RA resource for BSR transmission should be considered.
Proposal 1: To determine the UL resource for BSR (CG or 2-step RA), the arrival time of the next available CG and 2-step RA resource should be considered. E.g. UE may choose the resource in CG and 2-step RA for BSR with earlier arrival time.
From the UE’s perspective it is better to send the BSR as early as possible, while from the network perspective using 2-step RA for BSR should be restricted to avoid overloading. The balance can be biased by an offset configured by network.
Proposal 2: A time offset configured by network can be applied when UE choose the resource in CG and 2-step RA for BSR.
Except for the arrival time, another criterion that needs to be considered is RA type selection. For RA type selection, The UE selects the type of RA at initiation of the RA procedure based on network configuration:
· 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;
· when CFRA resources for 4-step RA type are configured, UE performs random access with 4-step RA type;
· when CFRA resources for 2-step RA type are configured, UE performs random access with 2-step RA type.
For now the RA type selection is performed when the RA is initiated, and as a result the timing of UE decision on using CG or 2-step RA for BSR transmission should take this into consideration, especially when none CFRA resource is configured. A possible case is that UE decides to use 2-step RA for BSR transmission but finds out that its RSRP is smaller than msgA-RSRP-Threshold after RA is initiated. In this case UE has to use 4-step RA for BSR transmission, which could be 1 RTT later than using CG for BSR transmission at the same time.
Observation 2: If UE selects 2-step RA for BSR transmission, it is possible that UE does not fulfill the 2-step CBRA criterion after it initiates RA.
Therefore the RA type selection should be considered when UE determines whether to use 2-step RA or CG for BSR transmission, instead of after RA initiation.
Proposal 3: To determine the UL resource for BSR (CG or 2-step RA), whether UE can use 2-step RA should be considered (whether UE is configured with 2-step CFRA resource or whether UE fulfills RSRP > msgA-RSRP-Threshold).
Based on the above proposals, Table 1 provides a selection rule between 2-step RA and CG for BSR.
Table 1. Proposed selection rule between 2-step RA and CG for BSR
	Available UL resources
	Conditions
	Selected resource

	CG at T1
2-step CFRA resource at T2
	T2 is offset earlier than T1
	2-step CFRA

	
	T2 is offset later than T1
	CG

	CG at T1
2-step CBRA resource at T3
(i.e. no 2-step CFRA resource)
	T3 is offset earlier than T1 AND
RSRP > msgA-RSRP-Threshold
	2-step CBRA

	
	T3 is offset later than T1 OR
RSRP < msgA-RSRP-Threshold
	CG


3. Conclusion
In this contribution, how to select between 2-step RA and CG for BSR is discussed. The following observation are given:
Observation 1: The resource selection can be made at the same time when BSR is triggered as UE has the knowledge of arrival time of configured resources.
Observation 2: If UE selects 2-step RA for BSR transmission, it is possible that UE does not fulfill the 2-step CBRA criterion after it initiates RA.
And we propose:
Proposal 1: To determine the UL resource for BSR (CG or 2-step RA), the arrival time of the next available CG and 2-step RA resource should be considered. E.g. UE may choose the resource in CG and 2-step RA for BSR with earlier arrival time.
Proposal 2: A time offset configured by network can be applied when UE choose the resource in CG and 2-step RA for BSR.
Proposal 3: To determine the UL resource for BSR (CG or 2-step RA), whether UE can use 2-step RA should be considered (whether UE is configured with 2-step CFRA resource or whether UE fulfills RSRP > msgA-RSRP-Threshold).
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