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1 Introduction

In last RAN2 meeting, the following agreements were made related to TA report:

Agreements via email - from offline 106:

1. Do not mandate Msg3/MsgA or Msg5 to include TA report MAC CE, and whether it can be included depends on the TB size of Msg3/MsgA or Msg5. No spec change is needed for this
2. Reserved LCID is used for the TA report MAC CE.

3. Postpone the discussion on the size of the TA report MAC CE until RAN2 concludes on the content of TA report.

4. RAN2 do not pursue any enhancements to allow inclusion of TA information without extending Msg3 size.

5. Logical channel priority of the TA report MAC CE should be lower than that of “C-RNTI MAC CE or data from UL-CCCH” and higher than that of “data from any Logical Channel, except data from UL-CCCH”.
Agreements online:

1. RAN2 further discuss the exact priority of the TA report MAC CE between “C-RNTI MAC CE or data from UL-CCCH” and “MAC CE for BSR, with exception of BSR included for padding

2. If the reported content of information about UE specific TA is TA pre-compensation value in connected mode, MAC CE is used to report

3. In case UE location information can be reported to network, dedicated signaling is used to configure UE to report the UE location and/or the UE specific TA information for the purpose of TA reporting in connected mode. FFS if both mechanisms are needed in parallel

And the following are postponed or require further discussion:

1. RAN2 further discuss the exact priority of the TA report MAC CE between “C-RNTI MAC CE or data from UL-CCCH” and “MAC CE for BSR, with exception of BSR included for padding

2. Proposal 1: (18/2) Regarding the content of TA reporting during RACH, RAN2 further discuss between the following two options:

a) Option 1: Full TA (i.e., T_TA as defined in the UE’s TA formula) 

b) Option 2: UE’s service link TA (i.e., NTA, UE-specific as defined in the UE’s TA formula)

· Postponed
3. TA reporting during RACH in connected mode is not controlled by the enable/disable indication configured in SI.

· Postponed
4. (15/4) Do not introduce additional parameters, e.g. hysteresis and time to trigger, to define the trigger event for TA reporting.

· Postponed
5. Other than event-triggered TA reporting, no more triggers are introduced for TA reporting in connected mode.

· Postponed
6. (12/7) Postpone discussion on the trigger condition for reporting UE location information and wait for SA3 response.

· Postponed
7. (13/8) SR/RACH should be triggered when TA reporting has been triggered but there is no available UL-SCH resources for TA reporting.

· Postponed
8. (17/2) Do not start or restart the timeAlignmentTimer after UE reports its TA.

· Postponed
9. (16/4) K-mac is included in the new SIB, e.g. the one carrying satellite ephemeris and/or common TA.

· Postponed
10. (19/5) UE should stop ra-ContentionResolutionTimer once receiving PDCCH which schedules Msg3 retransmission and then start ra-ContentionResolutionTimer after the end of the Msg3 retransmission plus UE-gNB RTT.

· Postponed
11. In case UE location information can be reported to network, dedicated signaling is used to configure UE to report the UE location and/or the UE specific TA information for the purpose of TA reporting in connected mode. FFS if both mechanisms are needed in parallel
In this contribution, we will address these remaining issues of TA report and other issues not covered.
2 Discussion
2.1 TA report content
During last meeting, regarding the content of TA reporting during RACH, there are three options remained on the table:
Option 1: Report UE’s TA, i.e. [image: image2.png]



Option 2: Report UE specific TA, i.e. [image: image4.png]NA UE-specific




Option 4: Report UE’s TA – Koffset

The key difference between option 1/2 and option 4 is that only option 4 is possible to limit the size of TA report down to 1 Byte as analysed below (assuming slot level granularity as agreed by RAN1):

· Option 1: TTA can be as large as 541.46 ms, would require (10 + u) bits. 
· Option 2: For service link, the RTT could be as large as 270.73 ms, thus (8+u) bits are required. 
· Option 4: it represents d1-d0 in TR38.821, i.e. differential TA, the maximum range of differential TA is 20.6 ms, which requires (5+u) bits. 
RAN1 had made agreement that 15 kHz is used as the reference subcarrier spacing value for the unit of TA reported in FR1. Although there is no agreement on FR2 and most probably that FR2 will not be considered in Rel-17, from future proof point of view, we need to take FR2 into account. For FR2, it is most likely that a reference subcarrier spacing of 60kHz (u =2) will be used. As such, for option 4, 1 byte is enough.
Since RAN2 has agreed to not mandate Msg3/MsgA or Msg5 to include TA report MAC CE, and whether it can be included depends on the TB size of Msg3/MsgA or Msg5, the size of TA report MAC CE matters if network wants to include it in Msg3. The smaller the TA report MAC CE, the smaller size of msg3 size, and thus the larger Msg3 PUSCH coverage. And more importantly, option 4 can achieve 1 byte size with no complexity or drawbacks. And option 4 can also be applied to connected mode.
Proposal 1 For idle/inactive or connected mode, the content of TA report MAC CE is TTA – Koffset.
2.2 TA Report MAC CE priority
In last meeting, it was agreed that the priority of TA report MAC CE is lower than that of “C-RNTI MAC CE or data from UL-CCCH” and higher than that of “data from any Logical Channel, except data from UL-CCCH”. However, it is FFS for the exact priority of the TA report MAC CE between “C-RNTI MAC CE or data from UL-CCCH” and “MAC CE for BSR, with exception of BSR included for padding.

In our view, the priority of TA report MAC CE should be higher than BSR MAC CE, because network can still schedule UL blindly if BSR is not included. Otherwise, the scheduling delay will be large as network has to assume the largest UE-gNB RTT.
Proposal 2 The logical channel priority of TA report MAC CE is higher than MAC CE for BSR, with exception of BSR included for padding.
2.3 Whether TA report during RACH in connected mode is enabled by SI
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 3  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.
2.4 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. If gNB is about to schedule the uplink, it will end up using the wrong TA value and leads to scheduling failure. Thus, we propose:

Proposal 4 TA report MAC CE can trigger SR/RACH procedure.
2.5 TA report Trigger condition
RAN2 has agreed to adopt TA offset threshold based event trigger for TA report, it is FFS whether additional parameters, e.g. hysteresis and time to trigger are needed similar to other events.  The logic for introducing such parameters is to avoid false TA reported due to jitter of TA change. However, it will introduce additional delay for reporting TA. In fact, to avoid false trigger is unnecessary. Even the TA may jump between a value lower than the threshold and higher than the threshold, it is already at the edge of outdated. Then it is always good to report the latest TA to gNB. Once TA is reported, the criterion to trigger a next TA can only be met when TA change accumulate to the threshold again, so it will not cause frequent TA report.  
Proposal 5 Do not introduce additional parameters, e.g. hysteresis and time to trigger, to define the trigger event for TA reporting.
Besides, it is also FFS whether to adopt periodic TA report and network request based TA report. For simplicity, event-based TA report can already work well. We do not see the need to optimize this in this release. Thus, we suggest not to consider this in this release.
Proposal 6 Periodic TA report and network request based TA report is not supported in this release.
2.6 TAT timer

In last RAN2 meeting, it was discussed whether to start or restart the timeAlignmentTimer after UE reports its TA. In our understanding, no matter UE report TA or not, the error of the TA part for network adjustment will accumulate. Once it reach a threshold, TA in UE side will be invalid. This kind of fine adjustment by gNB can not be well compensated by UE itself. If UE restarts the TAT timer, UE will falsely consider UL synchronized but actually it is not. Thus, we think TAT should not be restarted.
Proposal 7 timeAlignmentTimer is not restarted after UE reports its TA.

2.7 Which SIB to be used to carry K-mac
In last RAN2 meeting, the major concern of using new SIB to carry K-mac is that there is no whole picture about the info size and info update frequencies of all the NTN broadcast parameters. We think it is a valid comment, and this issue can be addressed in the control plane taking into account all other parameters.
Proposal 8 Which SIB to carry K-mac is decided in the NTN control plane.

2.8 Contention resolution timer
The issue of contention resolution timer is depicted as below:
Given that ra-ContentionResolutionTimer would be restarted at each HARQ retransmission in the first symbol after the end of the Msg3 transmission plus UE-gNB RTT(as agreed in earlier RAN2 meeting), when ra-ContentionResolutionTimer is started at first HARQ transmission and does not expire when UL grant for msg3 retransmission is received, ra-ContentionResolutionTimer can only be restarted after the end of this Msg3 retransmission plus UE-gNB RTT. ra-ContentionResolutionTimer may expire before the time to restart it, leading to unnecessary contention resolution failure. 
To solve this issue, the proposed solutions include:

1. UE stops ra-ContentionResolutionTimer once Msg3 is retransmitted and then start ra-ContentionResolutionTimer after the end of the Msg3 retransmission plus UE-gNB RTT.
2. stop ra-ContentionResolutionTimer once receiving PDCCH which schedules Msg3 retransmission and then start ra-ContentionResolutionTimer after the end of the Msg3 retransmission plus UE-gNB RTT.
The major benefit of option 2 over option 1 is that it can further reduce UE power consumption, however the drawback is that it prevents network from blindly scheduling msg3 retransmission. To further solve this issue, it was suggested to just ignore the ra-ContentionResolutionTimer expiry during the delay of the restart of ra-ContentionResolutionTimer. We think it can well solve the issue without any further issues.
Proposal 9 Ignore the expiry of ra-ContentionResolutionTimer during the delay of the restart of the ra-ContentionResolutionTimer by UE-gNB RTT.
2.9 Issues related to UE location based TA report
2.9.1 General

RAN2 has sent two LS to SA3 with respect to UE location report for connected mode, one in [R2-2109199] relating to separate user consent for UE location information for NTN, the other one in [R2-2109217] relating to the purpose of A-GNSS measurement after AS activation and whether it is part of the ongoing LCS procedure. Regarding user consent, SA3 replied in [S3-214349], saying that NTN specific user consent may be needed before gNB can configure the UE to report the UE location information, but requiring further study. Regarding A-GNSS measurement, SA3 replied in [S3-214394], saying that A-GNSS measurement are sent for core network reselection after initial core network selection and used in LCS procedure, but pointing out that location information derived at the network side is considered as more reliable. In addition, RAN2 also mentioned about use UE location reporting to gNB for the purpose of UE-specific TA pre-compensation, but it seems that SA3 does not reply on this in the LS.
Given this, we suggest, on one hand, we progress with UE location report for TA pre-compensation purpose (and may deprioritize issues related to UE location report for LCS), and on the other hand, we send LS to confirm with SA3 on 2 things below:
1. Whether “location information derived at the network side is considered as more reliable” is only related to A-GNSS measurement for core network reselection. If the answer is yes, whether SA3 has any concern on this.
2. Whether UE location report for TA pre-compensation purpose requires separate user consent as for core network reselection purpose.
Proposal 10 RAN2 to progress with UE location report for TA pre-compensation purpose (and may deprioritize issues related to UE location report for LCS), and send LS to SA3 to ask: 

1. Whether “location information derived at the network side is considered as more reliable” is only related to A-GNSS measurement for core network reselection. If the answer is yes, whether SA3 has any concern on UE location report for TA pre-compensation purpose.

2. Whether UE location report for TA pre-compensation purpose requires separate user consent as for core network reselection purpose.
2.9.2 location 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 11 For TA report using RRC, reuse existing signalling method(potential enhancement are not precluded) i.e., by configuring includeCommonLocationInfo in the corresponding reportConfig.

If above proposal is agreeable, given that reportConfigure is always linked with a measurement object, and measurement results are always included in the Measurement Report, we try to confirm that:
Proposal 12 RAN2 to confirm that MR is used to report the location information for TA pre-compensation purpose, and measurement results are always included in the MR as legacy.

Currently, the specification allows network to set the reportType of reportConfigure to either periodical or eventTriggered. From signalling point of view, we do not see a need to intentionally avoid either choice for location report for TA pre-compensation purpose. 
Proposal 13 It is up to network implementation to decide to configure reportType in reportConfigure to either periodical or eventTriggered for location report for TA pre-compensation purpose, i.e. no specification modification is needed.

For event triggered location report, in last RAN2 meeting, RAN2 discussed whether to reuse the TA-based trigger condition, i.e. when TA change between current UE-estimated TA and the last successfully reported TA is larger than network configured threshold. 
We think it is not valid to use TA-based trigger condition for location report. If we reuse TA-based trigger condition, since the TA is between UE and satellite, UE needs to take into consider both UE movement and satellite movement, location report will be triggered very frequently. However, if we use location/distance change of UE itself, UE may only need to occasionally report location information given that UE moves quite slowly compared with satellite, it is the very reason that we introduce location report for TA pre-compensation purpose.
Proposal 14 if the content of TA reporting is UE location, location-based trigger condition is introduced, i.e. when the distance change between current UE location and the last successfully reported UE location is larger than network configured threshold.
Similar to the discussion in TA report for TA pre-compensation purpose, another issue is whether additional parameters, e.g. hysteresis and time to trigger are needed for the trigger condition of location report for TA pre-compensation purpose. We think the same logic for TA report applies here.
Proposal 15 Do not introduce additional parameters, e.g. hysteresis and time to trigger, to define the trigger event for location report for TA pre-compensation purpose.
2.9.3 Concurrent configuration
2.9.3.1 Concurrent configuration of report of UE location and UE specific TA

During last meeting, the original discussion on this is about whether to use RRC to configure to report either UE location or UE specific TA. But during the email discussion some companies point out that it should be possible for network to configure both together.  From our point of view, we do not see the motivation to support network to configure both together. And if we support it, it will introduce additional complexity, such as:

1. If one is reported, whether to cancel the other one.

2. Whether to allow them report in the same message

3. Whether their trigger condition is dependent on each other. For example, if UE location is reported, whether the TA change for triggering TA report is compared with the TA at the time of UE location report.

As such, we suggest not to support network configuring both together
Proposal 16 Do not support concurrent configuration of report of UE location and UE specific TA for TA pre-compensation purpose.
2.9.3.2 Concurrent configuration of MDT/SON and location report for TA pre-compensation purpose

In our understanding, MDT/SON feature can be applied to NTN, then we need to consider the case that MDT and location report for TA pre-compensation purpose are configured at the same time.
One major issue related to this concurrent configuration is that if location information is reported to network for one purpose, whether the triggered location report for other purpose should be cancelled or not? From our point of view, there is no need for UE to send the same UE location twice. If location information is included in the RRC message, all the triggers for location report should be cancelled. Another issue is if location information is reported, whether the location change is compared with the location at the time of last reported location for the same purpose or any purpose? In our understanding, once a location is reported for whatever reason, all the comparison of location change for TA pre-compensation purpose should be based on this location report. And this no need to differentiate finer location or coarse location.
Proposal 17 If location information (either finer or coarse location) is included in the report, all the triggers for location report for any purpose (e.g. for SON/MDT or NTN TA report) should be cancelled.
Proposal 18 If location information (either finer or coarse location) is reported, the comparison of location change for TA pre-compensation purpose should be compared with the location at the time of this location report.
Another issue is that if network only has user consent for MDT/SON but without user consent for location report for TA pre-compensation purpose, UE will report full GNSS information for MDT/SON, but report coarse location information for TA report. In this case, when UE reports the location information, network needs to know whether the reported location is finer or coarse location.
Proposal 19 If location information (either finer or coarse location) is included in the report, an indication of whether the location is finer or coarse location is needed.
2.9.3.3 Concurrent configuration of MDT/SON and TA report for TA pre-compensation purpose

Similar to the discussion above, if this two are configured together, if location information is reported for MDT/SON, UE needs to cancel the triggered TA report for TA pre-compensation purpose. And the comparison of TA change should be compared with the TA at the time of this location report.
Proposal 20 If location information (either finer or coarse location) is included in the report for SON/MDT, UE needs to cancel the triggered TA report for TA pre-compensation purpose.
Proposal 21 If location information (either finer or coarse location) is reported, the comparison of TA change should be compared with the TA at the time of this location report.
2.9.4 Location information
The first issue is whether location information only considers GNSS coordinates, or can also consider BT/WLAN/sensor. Due to the limited time left for R17, we suggest to only consider GNSS coordinates in this release and leave BT/WLAN/sensor to the next release.

Proposal 22 The location information for NTN TA report purpose only considers GNSS coordinates.
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 23 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 24 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 can still report coarse GNSS coordinates because it can reduce the frequency of report compared with TA report. But it requires SA3 to confirm no privacy issue. 
Proposal 25 If gNB has no user consent for NTN TA report purpose, coarse GNSS coordinates can be reported for TA pre-compensation purpose. Need to send LS to SA3 to ask if there is privacy issue.
In order for UE to know whether to report finer location or coarse location, network needs to indicate it in the configuration.

Proposal 26 Network indicate UE whether to report finer or coarse GNSS location information when configuring UE to report location information for TA pre-compensation purpose.
If the above proposal is agreeable, regarding the accuracy of coarse GNSS coordinates, one candidate is 2km the same as the accuracy discussed for location report for LCS. RAN2 still needs to decide if the accuracy is configurable or not.
Proposal 27 RAN2 to discuss the accuracy of coarse GNSS coordinates, whether to define fixed accuracy such as 2km or the accuracy is configurable.

Another issue is about the availability of location information. 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 28 When UE needs to report UE location for TA report purpose, UE acquires location information to report if GNSS location information is not available.
3 Conclusions  

Proposal 1 For idle/inactive or connected mode, the content of TA report MAC CE is TTA – Koffset.
Proposal 2 The logical channel priority of TA report MAC CE is higher than MAC CE for BSR, with exception of BSR included for padding.
Proposal 3 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 4 TA report MAC CE can trigger SR/RACH procedure.
Proposal 5 Do not introduce additional parameters, e.g. hysteresis and time to trigger, to define the trigger event for TA reporting.
Proposal 6 Periodic TA report and network request based TA report is not supported in this release.
Proposal 7 timeAlignmentTimer is not restarted after UE reports its TA.

Proposal 8 Which SIB to carry K-mac is decided in the NTN control plane.

Proposal 9 Ignore the expiry of ra-ContentionResolutionTimer during the delay of the restart of the ra-ContentionResolutionTimer by UE-gNB RTT.
Proposal 10 RAN2 to progress with UE location report for TA pre-compensation purpose (and may deprioritize issues related to UE location report for LCS), and send LS to SA3 to ask: 

a. Whether “location information derived at the network side is considered as more reliable” is only related to A-GNSS measurement for core network reselection. If the answer is yes, whether SA3 has any concern on UE location report for TA pre-compensation purpose.

b. Whether UE location report for TA pre-compensation purpose requires separate user consent as for core network reselection purpose.
Proposal 11 For TA report using RRC, reuse existing signalling method(potential enhancement are not precluded) i.e., by configuring includeCommonLocationInfo in the corresponding reportConfig.

Proposal 12 RAN2 to confirm that MR is used to report the location information for TA pre-compensation purpose, and measurement results are always included in the MR as legacy.

Proposal 13 It is up to network implementation to decide to configure reportType in reportConfigure to either periodical or eventTriggered for location report for TA pre-compensation purpose, i.e. no specification modification is needed.

Proposal 14 if the content of TA reporting is UE location, location-based trigger condition is introduced, i.e. when the distance change between current UE location and the last successfully reported UE location is larger than network configured threshold.
Proposal 15 Do not introduce additional parameters, e.g. hysteresis and time to trigger, to define the trigger event for location report for TA pre-compensation purpose.
Proposal 16 Do not support concurrent configuration of report of UE location and UE specific TA for TA pre-compensation purpose.
Proposal 17 If location information (either finer or coarse location) is included in the report, all the triggers for location report for any purpose (e.g. for SON/MDT or NTN TA report) should be cancelled.
Proposal 18 If location information (either finer or coarse location) is reported, the comparison of location change for TA pre-compensation purpose should be compared with the location at the time of this location report.
Proposal 19 If location information (either finer or coarse location) is included in the report, an indication of whether the location is finer or coarse location is needed.
Proposal 20 If location information (either finer or coarse location) is included in the report for SON/MDT, UE needs to cancel the triggered TA report for TA pre-compensation purpose.
Proposal 21 If location information (either finer or coarse location) is reported, the comparison of TA change should be compared with the TA at the time of this location report.
Proposal 22 The location information for NTN TA report purpose only considers GNSS coordinates.
Proposal 23 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 24 When UE needs to report UE location for TA report purpose, UE acquires location information to report if location information is not available.
Proposal 25 If gNB has no user consent for NTN TA report purpose, coarse GNSS coordinates can be reported for TA pre-compensation purpose. Need to send LS to SA3 to ask if there is privacy issue.

Proposal 26 Network indicate UE whether to report finer or coarse GNSS location information when configuring UE to report location information for TA pre-compensation purpose.
Proposal 27 RAN2 to discuss the accuracy of coarse GNSS coordinates, whether to define fixed accuracy such as 2km or the accuracy is configurable.

Proposal 28 When UE needs to report UE location for TA report purpose, UE acquires location information to report if GNSS location information is not available.
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