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1 Introduction

In this contribution, we will address the remaining issues of RA type selection and TA report.
2 Discussion
2.1 RA type selection
Due to the large propagation of NTN, 2 step RA becomes very attractive for NTN to reduce latency. On the other hand, the large coverage of NTN cell means considerable number of UEs under the cell, and thereby high risk of 2 step RA resource congestion. It is not desirable for network to configure too much 2 step RA resources given its inefficiency. To mitigate the congestion, there are majorly two directions got most support:

Option 1: QoS/LCH based 2-step RA selection.

Option 2: Location/distance based 2-step RA selection.

Option 1 is majorly designed for connected mode, but it can be extended to idle/inactive mode by using e.g. access category instead of LCH, while more specification effort is expected. The intention for option 1 is to let LCH with low latency requirement to trigger 2 step RA directly instead of triggering SR. Currently, specification allows LCH to trigger RA directly by not configuring SR resource for that LCH. But the RA type is still determined by RSRP. Therefore, option 1 suggest to take LCH/QoS into consideration for the RA type selection together with RSRP (RSRP threshold has to be there, otherwise, RA using 2-step RA resource would fail). For example, when RA is triggered, and only if RSRP for 2-step RA is met and RA is triggered by LCH with low latency requirement, 2-step RA is chosen. Otherwise, 4-step RA is chosen. However, is there any need for the condition--RA is triggered by LCH with low latency? The answer is no. In most cases, LCH with no low latency requirement will be configured with SR resource, it will not trigger RA if the SR resource is valid. Thus, only LCH with low latency will trigger RA in most case. Then the condition is unnecessary.
Observation 1: QoS/LCH based RA type selection for connected mode can be implemented without specification impact.

Proposal 1 QoS/LCH based RA type selection for connected mode is implemented without specification impact.
Proposal 2 QoS/LCH based RA type selection for idle/inactive mode is not considered in Rel-17.

Option 2 does not care which LCH triggers the RA. It distributes the RA load based on the location/distance of the UE to solve the issue of RSRP near-far effect in the NTN cell. Option 2 has the advantage to be used for both connected mode and idle/inactive mode, but it has the disadvantage that LCH w/wo low latency requirement will compete for the 2-step RA resource. However, this disadvantage can be avoided by not configuring SR resource for LCH with low latency requirement.
Proposal 3 Location/Distance based RA type selection together with RSRP are supported for both idle/inactive and connected mode.
2.2 TA Report
2.2.1 TA report using MAC CE
Which Message(MsgA/Msg3/Msg5) can be used to report TA
RAN2 agrees to report TA using MAC CE during RACH procedure. It is not decided in which message TA report MAC CE can be included: Msg3/MsgA/Msg5. In our view, All the three messages should be allowed. Which message to use depending on the UL grant size/MsgA PUSCH resource size and TA report MAC CE logical channel priority. If the UL grant size/MsgA PUSCH resource size can only accommodate CCCH, TA report MAC CE will obviously be included in Msg5; Otherwise, there is no reason to not include TA report MAC CE in MsgA/Msg3.
Proposal 4 During RACH, TA report MAC CE can either be included in MsgA/Msg3, or Msg5, depending on the UL grant size for Msg3 or MsgA PUSCH resource size.
Whether to support TA report using MAC CE in connected mode
In last RAN2 meeting, RAN2 has the working assumption that “If the reported content of information about UE specific TA is TA pre-compensation value in connected mode, MAC CE is used to report”. 

The major concern for using MAC CE is privacy. Similar to the discussion for TA report using MAC CE during RACH, in our view, there is no privacy issue using MAC CE. As discussed in [1], UE specific TA will not disclose UE location but only a range to the satellite. Even for the range, the accuracy may be very coarse to be any useful. The following table shows the range error for 1ms TA (service link) granularity in different elevation angle/satellite height. The range from the UE to the reference point of satellite on earth is considered. It can be seen that the minimum range error is ±151Km.

Table 1 The range error for 1ms TA granularity (service link)
	
	Elevation angle 5 degree
	Elevation angle

25 degree
	Elevation angle

45 degree
	Elevation angle

65 degree
	Elevation angle

90 degree

	600km LEO
	151 km
	164 km
	198km
	267km
	450km

	1200km LEO
	151 km
	165km
	204km
	296km
	618km

	GEO
	151 km
	165km
	212km
	352km
	3280km


Proposal 5 RAN2 to agree “If the reported content of information about UE specific TA is TA pre-compensation value in connected mode, MAC CE is used to report”.
Whether TA report during RACH in connected mode is enabled by SI
During last meeting, it was agreed that UE specific TA reporting during RACH procedure in idle/inactive is enabled/disabled by SI. However, it is FFS whether it also applies to RACH in connected mode. In our understanding, this issue only relates to TA report using MAC CE. For TA report using RRC, MAC doesn’t know whether the RRC message is for TA report or not. 

For TA report using MAC CE, it is agreed that network will configure UE whether to report TA using MAC CE. If it is configured to use MAC CE to report TA, when TA report is triggered, based on the logical channel priority of TA report MAC CE, and UL grant size for Msg3 or MsgA PUSCH resource size, UE can decide whether it can be included in MsgA/Msg3/Msg5. Different from RACH procedure during initial access where MsgA/Msg3 will have to accommodate CCCH data, for connected mode, MsgA/Msg3 would carry DTCH data or DCCH RRC message in most cases (only in RRC reestablishment case, MsgA/Msg3 would carry CCCH data), TA report MAC CE should take priority than DTCH/DCCH data. Since TA report MAC CE priority is lower than CCCH, when RRC reestablishment triggers RA, only CCCH will be carried in MsgA/Msg3 if UL grant size for Msg3 or MsgA PUSCH resource size is not large enough to additionally carry TA report MAC CE.

Proposal 6  In connected mode, TA report MAC CE can be sent during RACH (i.e. in MsgA/Msg3/Msg5) if it is triggered based on the trigger condition configuration, regardless of the enable/disable configuration of TA report during RACH in SI.
Whether TA report MAC CE can trigger SR procedure
If UE does not be able to send TA report MAC CE due to no available UL resources, the maintained TA in network side will be outdated. However, if there is no UL data, it doesn’t matter. If there is UL data, it will trigger SR anyway. Thus, we propose:

Proposal 7 Do not support TA report MAC CE triggering SR/RACH procedure.
TA report MAC CE priority
MAC CE can be used to report TA for both initial access and connected mode. RAN2 needs to discuss the logical channel priority of TA report MAC CE over other MAC CEs. In our view, the priority of TA report MAC CE should be higher than BSR, as a result, network can still send blind UL scheduling if BSR is not included. Otherwise, the scheduling delay will be large as network has to assume the largest UE-gNB RTT.
Besides, TA report MAC CE priority should be lower than LBT failure MAC CE since it only has impact to scheduling latency.

Proposal 8 The logical channel priority of TA report MAC CE is higher than MAC CE for SL-BSR prioritized and lower than LBT failure MAC CE.
TA report MAC CE design
As TA report MAC CE may be included in MsgA/Msg3, the size of TA report MAC CE will impact UL coverage. It would be desirable to have small TA report MAC CE size. In light of this, it might be more suitable to use reserved LCID(1byte) instead of eLCID(2-3 bytes). And the size of TA report content is better to be limited within 1 byte.
Proposal 9 Reserved LCID instead of eLCID is used for TA report MAC CE.

Proposal 10 The size of TA report MAC CE is limited within 1 byte.

2.2.2 TA report Trigger condition
In last RAN2 meeting, it was agreed to adopt TA offset threshold based event trigger for TA report, while it is FFS whether to adopt periodic TA report and network request based TA report. For network request based TA report, it can be used in case that network can predict UE’s TA with some level but not always confident. In this case, network can configure a larger TA offset threshold and request UE for TA report when it is not confident with the predicted TA in between event triggered TA report. However, for periodic TA report, we do not see any cases that require periodic TA report.
Proposal 11 Network request based TA report is supported.
Proposal 12 Periodic TA report is not supported.
2.2.3 TA report using RRC
RAN2 has agreed that if the reported content of information about UE specific TA is UE location information in connected mode, RRC signalling is used to report. Also, for LCS purpose, RAN2 agrees to reuse existing signalling method to report location information, i.e., by configuring includeCommonLocationInfo in the corresponding reportConfig. For simplicity, we propose to adopt the same agreement as LCS:

Proposal 13 For TA report using RRC, reuse existing signalling method(potential enhancement are not precluded) i.e., by configuring includeCommonLocationInfo in the corresponding reportConfig.

User consent
For LCS, RAN2 has sent LS to SA3 in [2] to ask if NTN specific user consent is required before the gNB can configure UE to report the UE location information. From TA report using UE location point of view, we suppose that the same user consent is used. But it is SA3 to make the decision. We suggest to ask SA3 about this:
Proposal 14 Send LS to SA3 to ask whether user consent for NTN TA report purpose reuse the user consent for NTN LCS purpose.
For LCS, if gNB has user consent, report of finer or full GNSS coordinates in RRC connected is supported after AS is activated. We suggest TA report based on UE location reuse the same rule:
Proposal 15 if the gNB has user consent to obtain UE location for NTN TA report purpose, reporting of finer location information/full GNSS coordinates in RRC_CONNECTED can be supported after AS security is enabled.
If gNB has user consent, for SON/MDT purpose, UE only needs to report available location information, i.e. UE does not need to turn on GNSS to acquire GNSS if location information is not available. For TA report purpose, if we adopt the same principle, gNB will not be able to acquire UE location so as to schedule uplink if GNSS is not turned on at UE side. Thus, we suggest that:
Proposal 16 When UE needs to report UE location for TA report purpose, UE acquires location information to report if location information is not available.
If gNB has no user consent, does UE report coarse GNSS coordinates? We suggest in this case UE reports UE specific TA instead, since TA has much less risk of reveal UE location than coarse GNSS coordinates. Besides, if UE has no available GNSS information, reporting of coarse GNSS coordinates requires UE to acquire GNSS, which will increase UE power consumption. 
Proposal 17 If gNB has no user consent for NTN TA report purpose, UE specific TA is used for TA report.
3 Conclusions  

Observation 1: QoS/LCH based RA type selection for connected mode can be implemented without specification impact.

Proposal 1 QoS/LCH based RA type selection for connected mode is implemented without specification impact.
Proposal 2 QoS/LCH based RA type selection for idle/inactive mode is not considered in Rel-17.

Proposal 3 Location/Distance based RA type selection together with RSRP are supported for both idle/inactive and connected mode.
Proposal 4 During RACH, TA report MAC CE can either be included in MsgA/Msg3, or Msg5, depending on the UL grant size for Msg3 or MsgA PUSCH resource size.
Proposal 5 RAN2 to agree “If the reported content of information about UE specific TA is TA pre-compensation value in connected mode, MAC CE is used to report”.
Proposal 6 In connected mode, TA report MAC CE can be sent during RACH (i.e. in MsgA/Msg3/Msg5) if it is triggered based on the trigger condition configuration, regardless of the enable/disable configuration of TA report during RACH in SI.
Proposal 7 Do not support TA report MAC CE triggering SR/RACH procedure.

Proposal 8 The logical channel priority of TA report MAC CE is higher than MAC CE for SL-BSR prioritized and lower than LBT failure MAC CE.
Proposal 9 Reserved LCID instead of eLCID is used for TA report MAC CE.

Proposal 10 The size of TA report MAC CE is limited within 1 byte.

Proposal 11 Network request based TA report is supported.
Proposal 12 Periodic TA report is not supported.

Proposal 13 For TA report using RRC, reuse existing signalling method(potential enhancement are not precluded) i.e., by configuring includeCommonLocationInfo in the corresponding reportConfig.

Proposal 14 Send LS to SA3 to ask whether user consent for NTN TA report purpose reuse the user consent for NTN LCS purpose.
Proposal 15 if the gNB has user consent to obtain UE location for NTN TA report purpose, reporting of finer location information/full GNSS coordinates in RRC_CONNECTED can be supported after AS security is enabled.
Proposal 16 When UE needs to report UE location for TA report purpose, UE acquires location information to report if location information is not available.
Proposal 17 If gNB has no user consent for NTN TA report purpose, UE specific TA is used for TA report.
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