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1 Introduction
During the email discussion [Post116-e][111][NTN] UE capabilities (Intel), some remaining issues concerning NTN UE capabilities have been identified [1]:

	Proposal 7: the following remaining issues are postponed to next meeting:

1) Whether to define a separate UE capability to indicate that the UE supports the new NTN specific SIB;

2) Whether to define a separate UE capability to indicate that the UE supports multiple measurement gaps for connected mode;

3) Whether to define additional UE capability (or IOT bit) for the existing TN features as they are not tested in NTN environment, e.g., a NTN capable dish-type UE does not support TN;

4) Whether to have separate RAN2-specific TA reporting UE capability, e.g., TA offset threshold based reporting, considering TA reporting is already included in RAN1 feature list;

5) Whether to have two UE capabilities for UL HARQ state B and the new LCP restriction respectively;

6) Whether/how to indicate a UE only supports NGSO or a UE only supports GSO;

7) Whether to use nonTerrestrialNetwork-r17 as the Prerequisite for other optional NR NTN UE capabilities;

8) Whether to have separate UE capability bit if one essential NTN feature can also be used in TN.


In this contribution, we provide our views on the remaining issues.
2 Discussion
2.1 UE capability for new SIB
FFS 1: Whether to define a separate UE capability to indicate that the UE supports the new NTN specific SIB
This depends on what information is included in the NTN specific SIB, which is FFS for the moment. If ephemeris information is included in the new SIB, then the support of the new NTN specific SIB should be considered as essential, because some essential sub-features (e.g., the adaptations of RACH and the extension of some timers) cannot be implemented if the UE cannot acquire the ephemeris information.
In our understanding, RAN2 should not define a separate UE capability to indicate that the UE supports the new NTN specific SIB since it is highly likely that some essential information (e.g., ephemeris, common TA) will be included in the new SIB.

Proposal 1: Do not introduce a separate UE capability to indicate the support of the new NTN specific SIB.

2.2 UE capability for multiple gaps

FFS 2: Whether to define a separate UE capability to indicate that the UE supports multiple measurement gaps for connected mode

During the email discussion [1], SMTC enhancements (event-triggered assistance information reporting, 2 SMTC in parallel) are considered as essential sub-features. In our understanding, the assistance information reporting is not only for adjusting the SMTC configuration, it can facilitate gap configuration as well. The gap enhancement has much similarity with SMTC enhancement (e.g., the bottleneck is that the offset may vary with the movement of satellites), and RAN2 will further discuss which SMTC agreements will be reused to gaps. On the other hand, there is discussion on concurrent gaps in the NR_MG_enh-Core WI, and corresponding UE capability will be defined.
Based on the above, we think the UE capability for multiple gaps in NTN can be postponed until gaps related agreements have been settled and see whether the UE capability for concurrent gaps can be reused here.

Proposal 2: Postpone the discussion on UE capability for multiple gaps in NTN.
2.3 UE capability (or IoT bit) for existing TN features
FFS 3: Whether to define additional UE capability (or IOT bit) for the existing TN features as they are not tested in NTN environment, e.g., a NTN capable dish-type UE does not support TN

During the email discussion [1], it was raised by Qualcomm that RAN2 should discuss whether we need to define additional UE capability (or IOT bit) for the existing TN features as they are not tested in NTN environment.
First, RAN2 needs to decide whether there is need for this differentiation. In our understanding, if the UE will only access TN cells or only access NTN cells, no differentiation is needed as the UE will report the corresponding capabilities to the cells of a certain kind. The issue is in TN-NTN mobility, both source node and target node needs to acquire the UE capability, so differentiation may be needed.

If all existing TN capabilities (at least per-UE capabilities) are duplicated to NTN, there is too much signalling overhead. We think the feasible solution is that, by default we do not differentiate UE capabilities in TN and NTN scenarios, if some TN UE capability is identified by companies that needs differentiation (e.g., may be supported in TN but not supported by NTN), it can be discussed case by case.

Proposal 3: For existing per UE capabilities, by default there is no differentiation between TN and NTN. If some feature is identified to have different support for TN and NTN, an additional UE capability (or IoT bit) for NTN is added.
2.4 RAN2-specific UE capability for TA reporting
FFS 4: whether to have separate RAN2-specific TA reporting UE capability, e.g., TA offset threshold based reporting, considering TA reporting is already included in RAN1 feature list

In the agreed feature list from RAN1 [2], RAN1 has already defined TA related feature groups “Uplink Time pre-compensation” and “UE reporting of information about the UE specific TA pre-compensation”.

In the RAN2 running CR agreed in the email discussion, there are currently two TA related capabilities (one for TA reporting during RACH, the other for event-triggered TA reporting in connected mode) and an Editor’s note:
	eventTriggerredTA-Reporting-r17
Indicates whether the UE supports event-triggered TA Reporting in connected mode.
	UE
	No
	No
	No


	ta-ReportDuringRACH-r17
Indicates whether the UE supports TA reporting during RACH in RRC_IDLE/RRC_INACTIVE.
	UE
	No
	No
	No


MAC-ParametersCommon ::=    SEQUENCE {

    lcp-Restriction                         ENUMERATED {supported}      OPTIONAL,

    dummy                                   ENUMERATED {supported}      OPTIONAL,

    lch-ToSCellRestriction                  ENUMERATED {supported}      OPTIONAL,

    ...,

    [[

    recommendedBitRate                      ENUMERATED {supported}      OPTIONAL,

    recommendedBitRateQuery                 ENUMERATED {supported}      OPTIONAL
    ]],

    [[

    recommendedBitRateMultiplier-r16         ENUMERATED {supported}     OPTIONAL,

    preEmptiveBSR-r16                        ENUMERATED {supported}     OPTIONAL,

    autonomousTransmission-r16               ENUMERATED {supported}     OPTIONAL,

    lch-PriorityBasedPrioritization-r16      ENUMERATED {supported}     OPTIONAL,

    lch-ToConfiguredGrantMapping-r16         ENUMERATED {supported}     OPTIONAL,

    lch-ToGrantPriorityRestriction-r16       ENUMERATED {supported}     OPTIONAL,

    singlePHR-P-r16                          ENUMERATED {supported}     OPTIONAL,

    ul-LBT-FailureDetectionRecovery-r16      ENUMERATED {supported}     OPTIONAL,

    -- R4 8-1: MPE

    tdd-MPE-P-MPR-Reporting-r16              ENUMERATED {supported}     OPTIONAL,

    lcid-ExtensionIAB-r16                    ENUMERATED {supported}     OPTIONAL
    ]],

    [[

    spCell-BFR-CBRA-r16                      ENUMERATED {supported}     OPTIONAL
    ]],

    [[

    srs-ResourceId-Ext-r16                   ENUMERATED {supported}     OPTIONAL
    ]],

[[

    ta-ReportDuringRACH-r17                  ENUMERATED {supported}     OPTIONAL,

    eventTriggerredTA-Reporting-r17          ENUMERATED {supported}     OPTIONAL,
    harqFeedbackDisabled-r17                 ENUMERATED {supported}     OPTIONAL,
uplinkHarqModeB-r17                      ENUMERATED {supported}     OPTIONAL

]]

}

Editor’s Note: FFS on whether to only have one UE capability for TA reporting considering it has been defined in RAN1 feature list.
The RAN1 discussion is based on RAN2 agreements and does not differentiate the TA reporting during RACH or TA reporting in CONNECTED mode. In other words, the UE capability introduced by RAN1 covers the two capabilities in the current RAN2 running CR. However, from RAN2 perspective, it would be better to introduce separate capabilities since the TA reporting during RACH and event-triggered TA reporting have different implementation complexity. Besides, in GEO scenarios, the UE only needs to report TA during RACH since the TA is not likely to change (or the change is negligible) after the UE enters CONNECTED mode.

Proposal 4: Introduce two capabilities for TA reporting: TA reporting during RACH for IDLE mode, and event-triggered TA reporting for CONNECTED mode.
To align the understanding, RAN1 should be informed.

Proposal 5: Send an LS to RAN1 on UE capabilities regarding TA reporting.

2.5 Separate UE capabilities for state B and LCP restriction
FFS 5: Whether to have two UE capabilities for UL HARQ state B and the new LCP restriction respectively
In HARQ state A, the drx-HARQ-RTT-TimerUL is extended and the UE behaviour best supports reception of UL retransmission grant based on UL decoding result. In HARQ state B, the drx-HARQ-RTT-TimerUL is not started and the UE behaviour best supports no UL retransmission or blind UL retransmission. Since in R15/R16, UL retransmission is enabled, HARQ state A can be viewed as default state, and HARQ state B requires an extra UE capability.
As for the new LCP restriction, we think it works together with HARQ state A/B. The new LCP restriction can be used to guarantee that services with reliability requirement can be transmitted on the grant associated with a HARQ process of state A and services with latency requirement can be transmitted on the grant associated with a HARQ process of state B. There is no need for separate UE capabilities for state B and the new LCP restriction.
Proposal 6: There is one UE capability for state B and the new LCP restriction.
2.6 UE capability for NGSO-only or GSO-only support

FFS 6: Whether/how to indicate a UE only supports NGSO or a UE only supports GSO

In our understanding, a UE will not access a GSO cell and an NGSO cell at the same time. The UE only needs to report its capabilities corresponding to GSO or NGSO to the cell it is accessing. From specification perspective, having one general indication without differentiation of GSO and NGSO is the simplest way.
For GSO, the offset drifting of SMTC is not an issue, so SMTC related enhancements are not needed. Besides, time-based mobility enhancements are not applicable to GSO since the remaining serving time is very long. Therefore, the following features highlighted in yellow, it should be made clear that they are only for NGSO:

	nonTerrestrialNetwork-r17                 
Indicates whether the UE supports NR NTN access. If the UE indicates this capability the UE shall support timer extension in MAC/RLC/PDCP layers and RACH adaptation to handle long RTT, more than one TAC per PLMN broadcast in one cell, event-triggered SMTC assistance information reporting (NGSO only), 2 SMTCs in parallel (NGSO only), time based and Event A4 based conditional handover (NGSO only). A UE supporting this feature shall also indicate support of condHandover-r16 for at least one band.
	UE
	No
	No
	No


Proposal 7: No need to explicitly indicate a UE only supports GSO or only supports NGSO.

Proposal 8: SMTC-related enhancements and time-based enhancements are only for NGSO, which should be made clear in nonTerrestrialNetwork-r17.
2.7 nonTerrestrialNetwork-r17 as prerequisite
FFS 7: Whether to use nonTerrestrialNetwork-r17 as the Prerequisite for other optional NR NTN UE capabilities

The capability nonTerrestrialNetwork-r17 indicates the support of essential features in NTN, including:
1)
the adaptations of RACH;

2)
DRX HARQ RTT timer extension;

3)
the timer extension to accommodate long RTT for other MAC timers (e.g., extended sr-ProhibitTimer);

4)
the timer extension to accommodate long RTT in RLC and PDCP layers;

5)
soft TAC update;
6)
SMTC enhancements (event-triggered assistance information reporting, 2 SMTCs in parallel);

7)
CHO enhancements (time based and Event A4 based CHO).
If a UE supports NTN, it should implement these essential features, and optionally implement other non-essential features. From our understanding, there is no reason for a UE to only implement non-essential features while not implementing essential ones.
One concern raised during the email discussion is that, if some feature introduced in NTN is also applied to TN, the support of nonTerrestrialNetwork-r17 cannot be viewed as the pre-requisite. This is also related to FFS 8.
In our understanding, FFS 8 is a case-by-case discussion. nonTerrestrialNetwork-r17 still serves as a prerequisite, if there is exception, we can have a separate capability for TN as well.
Proposal 9: nonTerrestrialNetwork-r17 is the prerequisite of other NTN features.
2.8 NTN feature applied in TN

FFS 8: Whether to have separate UE capability bit if one essential NTN feature can also be used in TN
As indicated in 2.7, for NTN capabilities, we still need nonTerrestrialNetwork-r17 as a prerequisite, if there is exception, we can have a separate capability for TN as well.
One example is HARQ disabling. HARQ disabling is also discussed in MBS session, which is not exactly the same with the discussion in NTN. In MBS, HARQ disabling can be configured by RRC or dynamically indicated by DCI, and the disabling is not per HARQ process. Even if HARQ disabling is also introduced in MBS, it will have a separate UE capability (different from the UE capability in NTN).

Another example is multiple gaps. There is possibility that NTN will support multiple gaps, and TN will support multiple gaps as well (in MG enhancement, or multi-SIM), but the discussion will be coordinated in agenda item 8.0.3.

However, the above examples are not essential NTN features. For the essential features identified so far (as bellow), we do not see the feasibility of applying them to TN.

1)
the adaptations of RACH;

2)
DRX HARQ RTT timer extension;

3)
the timer extension to accommodate long RTT for other MAC timers (e.g., extended sr-ProhibitTimer);

4)
the timer extension to accommodate long RTT in RLC and PDCP layers;

5)
soft TAC update;
6)
SMTC enhancements (event-triggered assistance information reporting, 2 SMTCs in parallel);

7)
CHO enhancements (time based and Event A4 based CHO).

Proposal 10: No essential feature of NTN identified so far applies to TN.
3 Conclusion

In this contribution, we discussed UE capabilities for NTN and propose the following:

Proposal 1: Do not introduce a separate UE capability to indicate the support of the new NTN specific SIB.

Proposal 2: Postpone the discussion on UE capability for multiple gaps in NTN.
Proposal 3: For existing per UE capabilities, by default there is no differentiation between TN and NTN. If some feature is identified to have different support for TN and NTN, an additional UE capability (or IoT bit) for NTN is added.
Proposal 4: Introduce two capabilities for TA reporting: TA reporting during RACH for IDLE mode, and event-triggered TA reporting for CONNECTED mode.

Proposal 5: Send an LS to RAN1 on UE capabilities regarding TA reporting.

Proposal 6: There is one UE capability for state B and the new LCP restriction.

Proposal 7: No need to explicitly indicate a UE only supports GSO or only supports NGSO.

Proposal 8: SMTC-related enhancements and time-based enhancements are only for NGSO, which should be made clear in nonTerrestrialNetwork-r17.
Proposal 9: nonTerrestrialNetwork-r17 is the prerequisite of other NTN features.
Proposal 10: No essential feature of NTN identified so far applies to TN.
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