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1 Introduction

During RAN2 #113bise meeting, the following were agreed for RACH type selection and TA report:

RACH Type selection:
Agreements:

1. 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)

2. Reuse legacy RA type switching mechanism

TA report:
1. At least for uplink scheduling adaptations, the UE may report information about the UE specific TA pre-compensation. The exact information and frequency of reports depend on RAN1 outcome. FFS on when/how to report.
During RAN2 #114e meeting, the following were agreed for TA report:
1. If enabled by the network, the UE reports information about UE specific TA pre-compensation at the random access procedure (MSGA/MSG3 or MSG5) using a MAC CE. Actual content is FFS and also depends on further RAN1 input (we can revise this whole agreement if RAN1 come to a different conclusion in terms of what needs to be conveyed to the NW)
In this contribution, we will address these two issues.
2 Discussion
2.1 RA type selection
During the email discussion in [2], 10 options for RA type selection were discussed:

1.
Based on the UE calculated RTT, i.e. UE specific UE-satellite RTT. If the UE specific UE-satellite RTT is lower than a threshold, UE selects 2-step RACH, otherwise UE selects 4-step RACH. 

2.
Based on the distance from UE to satellite. If the distance from UE to satellite is lower than a threshold, UE selects 2-step RACH, otherwise UE selects 4-step RACH. 

3.
Based on UE 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.

4.
LCH based RA type selection. The latency requirement of different UL logical channels could be considered in RA type selection. 

5.
QoS requirement based RA type selection. Service QoS requirement (e.g. delay) may be quite different from different type of NTN UEs which is up to the upper layer application requirement. 

6.
Based on slice ID. 

7.
Based on elevation angel of the cell. If UE location is near the cell center, it selects the 2-step RACH. 

8.
Based on relative location of the NTN cell. If UE location is near the cell center, it selects the 2-step RACH. 

9.
Based on a group which can be associated with UE type, power class, GNSS capability, time and frequency synchronization/compensation accuracy etc.

10.
Only use RSRP as in legacy.

Option 1/2/4/5/10 got most support. There are 11 proponents for option 1/2, 11 proponents for option 4/5. The proponents for option 1/2/4/5 are 17. The proponents for option 10 are 8, and two of which are also ok with option 4/5. It means that the proponents for doing some enhancement for RA type selection VS the opponents are actually 17:6.
The reason to enhance RA type selection is that, 2-STEP RA can largely reduce UL scheduling latency for NTN, while the current RA type selection for 2-STEP RA is only based on RSRP. Due to the near-far effect of NTN, even a well-chosen RSRP may still lead to a lot of UE selecting 2-STEP RA resource, resulting in 2-STEP RA congestion. To avoid 2-STEP RA resource congestion, enhancement is needed.
Observation 1: if RA type selection is not enhanced, 2-step RA resource may suffer from congestion.
Proposal 1 RAN2 agree to enhance RA type selection.
The proponents for option 1/2 is that the RTT/distance for cell center UE and cell edge UE is different, UE specific RTT/distance threshold would then be benificial. However, according to TR38.821 [1], for GEO case, the maximum RTT delay is 541.46 ms, while the maximum delay variance is 20.6ms. For LEO case, the maximum RTT delay for 600km and 1200km is 25.77ms and 41.77ms respectively, while the maximum delay variance is 6.24ms and 6.36ms respective. You can see that for all the cases the delay variance is less than 24.2% of maximum delay. So, what really matters is the maximum delay, not the delay variance. Besides, RTT/distance based RA type selection do not differentiate UE services. UE with low latency service can not choose 2-STEP RA if it is in cell center and the UE-gNB RTT is very large.
Thus, we suggest to go with option 4/5 (QoS/LCH based RA type selection).

Proposal 2 RAN2 agree to go with QoS/LCH based RA type selection.
2.2 TA Report
Connected Mode TA report
In RAN1 #104e meeting, it was agreed to support both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops. From UL scheduling point of view, gNB needs to know the TA autonomously adjusted by UE in order to schedule uplink. Thus, UE needs to report its TA to gNB in connected mode.
	RAN1 #104e

Agreement:
For TA update in RRC_CONNECTED state, combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops shall be supported for NTN.

· FFS: Details of the combination of open and closed loop TA control




In [POST113e 106] [1] email discussion, the following two enhancements were discussed for connected mode TA report:
· The UE-calculated TA report can be requested by gNB. 

· The UE-calculated TA can be reported periodically. 

Majority companies support the above two enhancements. The major concern of the two enhancements is that UE does not need to report TA if UE reports location information to gNB. However, there would be privacy concern if UE report location information. User consent is required for gNB to acquire UE location. Since network may not be able to always get user consent, UE location report does not apply to all the cases. Thus, we suggest UE report TA instead of location. Additionally, we suggest to support event triggered TA report to reduce signaling overhead, e.g. TA report is triggered when TA change is above a threshold.
Proposal 3 RAN2 agree the following three enhancements for connected mode TA report:

a. The UE-calculated TA report can be requested by gNB. 

b. The UE-calculated TA can be reported periodically.
c. The UE-calculated TA report can be triggered by event, e.g. TA change above a threshold.
Another issue is whether TA report is carried in MAC CE or RRC signalling. The major concern of not using MAC CE is privacy. However, similar to the discussion in TA report during RA procedure, reporting vague TA value does not have privacy concern. Thus, we suggest to align with TA report during RA procedure, i.e. reporting TA in MAC CE.
Proposal 4 For connected mode, MAC CE is used to carry TA report.
3 Conclusions  

Proposal 1 RAN2 agree to enhance RA type selection.
Proposal 2 RAN2 agree to go with QoS/LCH based RA type selection.
Proposal 3 RAN2 agree the following three enhancements for connected mode TA report:

a. The UE-calculated TA report can be requested by gNB. 

b. The UE-calculated TA can be reported periodically.

c. The UE-calculated TA report can be triggered by event, e.g. TA change above a threshold.
Proposal 4 For connected mode, MAC CE is used to carry TA report.
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