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1 Introduction

In RAN2#115e meeting, RACH issues in NTN were discussed, and the following agreements have been made.

Agreements:

1. UE specific TA reporting during RACH procedure is enabled/disabled by SI (FFS for RACH in connected mode)

Agreements:

1. In the MAC specification section 5.1.5, delay the start of ra-ContentionResolutionTimer by the UE-gNB RTT (i.e. sum of UE's TA and K_mac)

Agreements via email - from offline 106:

1. The content of UE specific TA pre-compensation reported in RA procedure using MAC CE is UE specific TA (this can be revisited after receiving RAN1 response).

2. Reporting on the information about UE specific TA in connected mode is supported, FFS via RRC signalling or MAC CE
3. Event-triggers for reporting on the information about UE specific TA in connected mode is supported. FFS on the details. Confirmation by RAN1 is also needed
4. If configured, the UE shall report information of the UE specific TA pre-compensation to the target cell during the random access. FFS if a new indication in RRC reconfiguration with sync is needed or not (besides the SIB indication carried in HO command on whether TA report is enabled/disabled in the target cell).
5. Information about UE specific TA pre-compensation is not reported in RA procedures triggered due to “Request for Other SI”

Agreements via email - from offline 106 second round:

1. The event-triggers for reporting information about UE specific TA are based on TA values (confirmation from RAN1 is needed)

2. A TA offset threshold can be used for event-triggered reporting, at least the offset threshold can be between current information about UE specific TA and the last successfully reported information about UE specific TA

3. The event-triggers for reporting information about UE specific TA based on time threshold is not supported in NTN.

4. No new indication in RRC reconfiguration with sync is needed to configure the UE to report information about UE specific TA in handover procedure (besides the SIB indication carried in HO command on whether TA report is enabled/disabled in the target cell).

Agreements via email - from offline 106 third round:

1. Under the work assumption "the UE location information cannot be reported in connected mode", the content of UE specific TA reported in connected mode is UE specific TA pre-compensation(for the details of the TA value, confirmation from RAN1 is needed).

2. If the reported content of information about UE specific TA is UE location information in connected mode, RRC signalling is used to report.

Agreements online:

1. Under the work assumption "the UE location information can be reported in connected mode", for TA reporting purposes in connected mode, the network can configure the UE to send either the UE specific TA pre-compensation (for the details of the TA value, confirmation from RAN1 is needed) or the UE location information

Working Assumption:

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

In this contribution, we discuss left open issues on RACH and TA report and present our views.
2 Discussion

2.1 K_mac configuation
Based on the agreements made in the last RAN1 and RAN2 e-meetings, UE-gNB RTT is used as the offset of the following MAC timers:

· Delay the start of ra-ResponseWindow and msgB-ResponseWindow by an estimate of UE-gNB RTT(i.e. sum of UE's TA and K_mac)
· Delay the start of ra-ContentionResolutionTimer by the UE-gNB RTT(i.e. sum of UE's TA and K_mac)
· For UL HARQ process with HARQ state A, drx-HARQ-RTT-TimerUL length is increased by an offset equal to UE-gNB RTT (i.e. sum on UE's TA and K_mac).

· For HARQ processes with DL HARQ feedback enabled, the drx-HARQ-RTT-TimerDL length is increased by an offset equal to UE-gNB RTT (i.e. sum on UE's TA and K_mac).
It can be observed that for all the cases above, UE-gNB RTT is derived based on the UE's TA and K_mac. 
So far, RAN1 has made the following agreement regarding K_mac:

	Agreement in RAN1#104bis-e:
UE can be provided by network with a K_mac value.

· When UE is not provided by network with a K_mac value, UE assumes K_mac = 0.


	Agreements in RAN1#106e:
The information of K_mac is carried in system information.

The unit of K_mac is number of slots for a given subcarrier spacing.

· FFS: one subcarrier spacing value or different subcarrier spacing values for different scenarios.


In our understanding, K_mac is needed when downlink timing and uplink timing are not aligned at gNB, in which case this parameter denotes the TA value pre-compensated by gNB. RAN1 has agreed that K_mac is signalled to UEs in a broadcast manner. From RAN2’s respective, we need to discuss how to provide K_mac value in SIB, e.g. in SIB1, or in the NTN-specific SIB carrying satellite ephemeris and/or TAcommon.
Proposal 1 RAN2 discuss where to provide K_mac value in SIB, e.g. in SIB1, or in the NTN-specific SIB carrying satellite ephemeris.

2.2 RA type selection
It has been agreed in RAN2#111e meeting that both 2-step and 4-step RACH are supported in Rel-17 NTN.
In NR, if a UE is configured with neither 2-step CFRA nor 4-step CFRA, and both 2-step CBRA and 4-step CBRA are configured, during RACH initialization, the UE selects the RA type based on measured RSRP. More specifically, if the measured RSRP is larger than a pre-configured RSRP threshold, the UE selects 2-step CBRA; otherwise, the UE selects 4-step CBFA.
Enhancements to RA type selection mechanism in NTN was discussed in post112-e [103] email discussion [4]. Based on the agreement in RAN2#113bise meeting, legacy RSRP-based RA type selection mechanism is the baseline for NTN, and optimizations can be suggested. 
In the email discussion[4], RA type selection enhancement include the following the candidate criteria:
· Option 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. 
· Option 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. 
· Option 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 .
· Option 4: LCH based RA type selection. The latency requirement of different UL logical channels could be considered in RA type selection.
· Option 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.
· Option 6: Based on slice ID.
· Option 7: Based on elevation angel of the cell. If UE location is near the cell center, it selects the 2-step RACH. 
· Option 8: Based on relative location of the NTN cell. If UE location is near the cell center, it selects the 2-step RACH. 
· Option 9: Based on a group which can be associated with UE type, power class, GNSS capability, time and frequency synchronization/compensation accuracy etc.

All the criteria above can be classified into three groups:

1. Based on UE location information: option1/2/7/8
2. Based on QoS requirement (e.g., delay) of logic channel: option 4/5

3. Based on other aspects (e.g., UE ID, slice ID, UE capability): option 3/6/9
Since it has been widely discussed that RSRP measurements cannot clearly reflect the near-far effect in NTN, the motivation to introduce UE location information based RA type selection is to compensate the unobvious near-far effect in NTN. Otherwise, it may be hard for network to configure a suitable RSRP threshold for RA type selection, which may cause all the UEs select the same RACH type and the load between 2-step RACH and 4-step RACH are unbalanced. 
LCH-based RA type selection could balance the load between 2-step RACH and 4-step RACH, and satisfy the delay requirement for some delay sensitive services, but it could only apply to limited cases (e.g., SR triggered RACH). 
The benefit of RA type selection based on other aspects not clear to us.

Based on above, we think UE location information can be considered in RA type selection. Any of option 1/2/7/8 is ok, we just need to choose one from these options.

Observation 1 Legacy RSRP-based RA type selection may not work well in NTN due to the un-clear near-far effect.
Observation 2 LCH-based RA type selection is useful for both load balance between 2-step RACH and 4-step RACH, and satisfying delay requirement of those delay sensitive services, but it could only apply to limited cases (e.g., SR triggered RACH).
Proposal 2 Use UE location information combined with RSRP for RA type selection in NTN.

2.3 TA report
Since RAN2 has agreed to use MAC CE for TA report, the next issue we need to address is how to define the logical channel priority of TA report MAC CE. Based on TS38.321, the current logical channel priority is given as below.
	Logical channels shall be prioritised in accordance with the following order (highest priority listed first):

-
C-RNTI MAC CE or data from UL-CCCH;

-
Configured Grant Confirmation MAC CE or BFR MAC CE or Multiple Entry Configured Grant Confirmation MAC CE;

-
Sidelink Configured Grant Confirmation MAC CE;
-
LBT failure MAC CE;

-
MAC CE for SL-BSR prioritized according to clause 5.22.1.6;
-
MAC CE for BSR, with exception of BSR included for padding;

-
Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;

-
MAC CE for the number of Desired Guard Symbols;

-
MAC CE for Pre-emptive BSR;

-
MAC CE for SL-BSR, with exception of SL-BSR prioritized according to clause 5.22.1.6 and SL-BSR included for padding;
-
data from any Logical Channel, except data from UL-CCCH;

-
MAC CE for Recommended bit rate query;

-
MAC CE for BSR included for padding;

-
MAC CE for SL-BSR included for padding.


In our view, TA report should not affect the legacy RACH procedure, so priority of TA report MAC CE should be lower than that of C-RNTI MAC CE or data from UL-CCCH. In addition, it should be prioritized over BSR MAC CE. The details can be discussed further.

Proposal 3 RAN2 discuss the logical channel priority for the new TA Report MAC CE.
In RAN2#115e meeting, RAN2 has agreed to introduce event-triggered TA reporting for RRC connected UEs. More specifically, for a UE in RRC connected, a TA offset threshold is used for event-triggered TA reporting, if the difference between current UE specific TA and the last successfully reported UE specific TA exceeds the offset threshold, the UE triggers TA reporting.

For TA reporting using MAC CE, if a UE has triggered TA reporting, but there is no available UL-SCH resources for a new transmission, or if the UL-SCH resources cannot accommodate the TA report MAC CE plus its subheader as a result of LCP, the UE cannot report TA. 
As a common understanding, the motivation of TA reporting is to assist network to configure the UE with a proper UE-specific K_offset. For example, if the UE specific TA has increased very close to the configured K_offset value, the UE needs to inform network so that network can re-configure the UE-specific K_offset with a larger value. If the UE cannot report TA, it may lead to UL scheduling failure in case the UE-specific TA exceeds the UE-specific K_offset. Note that for a UE who triggers BFR for an SCell, if there is no UL-SCH resources to accommodate BFR MAC CE, the UE will trigger SR. In our view, the same procedure should be applied for TA reporting using MAC CE.
Observation 3 If a UE triggers TA reporting but cannot report TA due to no available UL-SCH resources, it may lead to UL scheduling failure in case the UE-specific TA exceeds the UE-specific K_offset.
Proposal 4 SR can be triggered if TA reporting has been triggered but there is no available UL-SCH resources, or if the UL-SCH resources cannot accommodate the TA report MAC CE plus its subheader as a result of LCP.
Since SR can be used for different cases, including BSR for logical channel(s), SCell beam failure recovery, consistent LBT failure recovery, Pre-emptive BSR. According to the MAC spec, except Pre-emptive BSR, each logical channel, SCell beam failure recovery, and consistent LBT failure recovery may be mapped to zero or one SR configuration, which is configured by RRC, e.g. schedulingRequestID-BFR-SCell-r16 and schedulingRequestID-LBT-SCell-r16 for SCell beam failure recovery and consistent LBT failure recovery respectively. In order to enable network to identity SR triggered by TA reporting and allocate UL radio resources for TA reporting, we can also consider mapping TA reporting to one SR configuration in the similar way, and a new parameter, e.g. schedulingRequestID-TA-Report-r17 can be introduced in RRC configuration. If no SR configuration is configured for TA reporting, then UE should trigger random access procedure.
Proposal 5 TA report MAC CE can be mapped to one SR configuration, which is configured by RRC using a new parameter, e.g. schedulingRequestID-TA-Report-r17.
In RAN1#106bis e-meeting, RAN1 discussed TA reporting and reached the following agreements:

	Agreement:
RAN1 to conclude the following as a basis to reply to RAN2:
· RAN1 definition of UE’s TA is given by the following agreement:
Agreement:
The Timing Advance applied by an NR NTN UE in RRC_IDLE/INACTIVE and RRC_CONNECTED is given by:
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Where:
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  is defined as 0 for PRACH and updated based on TA Command field in msg2/msgB and MAC CE TA command. 
· FFS: details of NTA update/accumulation.
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  is UE self-estimated TA to pre-compensate for the service link delay.
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 is network-controlled common TA, and may include any timing offset considered necessary by the network.
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 with value of 0 is supported. 

· FFS:  details of signaling including granularity.   
· [image: image11.png]


 is a fixed offset used to calculate the timing advance. 
· In addition, RAN1 has agreed the following for UE TA reporting:
Agreement:
The granularity of the reported TA is slot.

· FFS how to round TA value to slot level granularity

· It is up to RAN2 to decide which component or what combination of the components in the UE’s TA formula to use in TA reporting.


Based on the agreements above, a common UE’s TA formula is used for RRC idle/inactive and RRC connected. RAN2 should discuss is which component or what combination of the components in the UE’s TA formula is used in TA reporting. In our view, the simplest and most straightforward way is to include 
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 in TA reporting.
Proposal 6 Include UE-specific TA (i.e.
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) in the new TA Report MAC CE.
3 Conclusion

Based on the discussion above, we made the following observations:

Observation 1 Legacy RSRP-based RA type selection may not work well in NTN due to the un-clear near-far effect.
Observation 2 LCH-based RA type selection is useful for both load balance between 2-step RACH and 4-step RACH, and satisfying delay requirement of those delay sensitive services, but it could only apply to limited cases (e.g., SR triggered RACH).
Observation 3 If a UE triggers TA reporting but cannot report TA due to no available UL-SCH resources, it may lead to UL scheduling failure in case the UE-specific TA exceeds the UE-specific K_offset.
And propose the following:

Proposal 7 RAN2 discuss where to provide K_mac value in SIB, e.g. in SIB1, or in the NTN-specific SIB carrying satellite ephemeris.

Proposal 8 Use UE location information combined with RSRP for RA type selection in NTN.

Proposal 9 RAN2 discuss the logical channel priority for the new TA Report MAC CE.
Proposal 10 SR can be triggered if TA reporting has been triggered but there is no available UL-SCH resources, or if the UL-SCH resources cannot accommodate the TA report MAC CE plus its subheader as a result of LCP.
Proposal 11 TA report MAC CE can be mapped to one SR configuration, which is configured by RRC using a new parameter, e.g. schedulingRequestID-TA-Report-r17.
Proposal 12 Include UE-specific TA (i.e.
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) in the new TA Report MAC CE.
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