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Introduction

The contribution intends to discuss the support of Msg3 repetition in NTN and the detailed impact on specs.
Discussion
----------------------------------------------------From 38321 h00 starts -----------------------------------------------------

Once Msg3 is transmitted the MAC entity shall:

1>
if Msg3 is transmitted on a non-terrestrial network:

2>
start the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission in the first symbol after the end of the Msg3 transmission plus the UE estimate of UE-gNB RTT.

1>
else if the Msg3 transmission (i.e. initial transmission or HARQ retransmission) is scheduled with Type A PUSCH repetition:

2>
start or restart the ra-ContentionResolutionTimer in the first symbol after the end of all repetitions of the Msg3 transmission.

1>
else:

2>
start or restart the ra-ContentionResolutionTimer in the first symbol after the end of the Msg3 transmission.

<omitted>
1>
if ra-ContentionResolutionTimer expires:

2>
if Msg3 is transmitted on a non-terrestrial network and ra-ContentionResolutionTimer expires prior to the first symbol after the end of a Msg3 retransmission plus the UE estimate of UE-gNB RTT:

3>
do not consider the Contention Resolution unsuccessful.

---------------------------------------------------- From 38321 h00 ends -----------------------------------------------------
Based on existing specs as shown above, it is ambiguous whether Msg3 repetition can be supported in NTN, and if so how UE shall start and restart the ra-ContentionResolutionTimer is also not clear. Since it has never been confirmed in RAN2 whether Msg3 Repetition is allowed in NTN, further discussion is needed.
Observation 1: It is uncertain whether Msg3 repetition can be supported in NTN which needs further discussion in RAN2.

Currently, Msg3 repetition is enabled by comparing rsrp with NW configured threshold (i.e., rsrp-ThresholdMsg3) which is easily to be implemented in NTN where the RA type selection is also based on rsrp. Also considering RACH coverage is important for NTN, it is would beneficial to support Msg3 repetition as a option for NTN coverage enhancements. Therefore it is preferred to allow configuring Msg3 repetition for NTN.
Observation 2: Msg3 repetition is enabled by comparing rsrp with NW configured threshold (i.e., rsrp-ThresholdMsg3) which is easily to be implemented in NTN and it would be beneficial to consider it as an option to enhance NTN coverage.

Proposal 1: NTN confirms that Msg3 repetition is allowed to be configured in NTN.

If confirmed that Msg3 repetition can be supported in NTN then the detailed ra-ContentionResolutionTimer behavior will require further discussion if Msg3 repetition is selected. For example, similar to Msg3 without repetition, UE-gNB RTT shall be used to delay the start of ra-ContentionResolutionTimer for Msg3 repetition to avoid unnecessary PDCCH monitoring. 

Observation 3: Similar to Msg3 without repetition, UE-gNB RTT shall be used to delay the start of ra-ContentionResolutionTimer for Msg3 repetition to avoid unnecessary PDCCH monitoring. 

Furthermore since there is no restriction in current specification prevent NW from using Msg3 repetition with blind scheduling in TN, for the same reason it shall be allowed to for NW to schedule Msg3 repetition blindly. 

Observation 4: There is no restriction in specs prevent from using Msg3 repetition together with blind retransmission in TN, which shall be allowed also in NTN to help improving the coverage.
Therefore, to allow blind scheduling of Msg3 repetition, the same solution as proposed in our another contribution [5] can be used for ra-ContentionResolutionTimer adaption in case Msg3 repetition is selected. That is, UE shall start ra-ContentionSolutionTimer after the end of all repetition of initial Msg3 transmission and restart the ra-ContentionResolutionTimer after the end of all repetition of Msg3 transmission (i.e., both initial and HARQ retransmission) plus UE-gNB RTT. Moreover, if ra-ContentionResolutionTimer expires within UE-gNB RTT after the end of repetition of Msg3 transmission, UE doesn’t consider the contention resolution as unsuccessful.
Proposal 2: ra-ContentionSolutionTimer starts after the end of all repetition of initial Msg3 transmission and restarts after the end of all repetition of Msg3 transmission (i.e., both initial and HARQ retransmission) plus UE-gNB RTT.

Proposal 3: UE doesn’t consider the contention resolution as unsuccessful if ra-ContentionResolutionTimer expires within UE-gNB RTT after the end of repetition of Msg3 transmission
In the other hand, it is also acceptable not to support this feature in NTN if majority companies consider Msg3 repetition is a new feature that just introduced in this release, and it might be pre-mature to be adopted now for NTN. If so, then to avoid confusion in UE behavior, clarification in RRC specs is needed to indicate that NW will not configure Msg3 repetition for NTN in this release.

Proposal 4: If confirmed Msg3 repetition is not supported in NTN in R17, capture explicitly in RRC specs that NW will not configure Msg3 repetition for NTN.

An TP is provided in annex for both Msg3 repetition is support (TP 1) and not support (TP 2).

It is proposed RAN2 to based on the decision on whether Msg3 repetition can be supported in NTN and agreed on the corresponding TP provided in annex 2.
Proposal 5: RAN2 to based on the decision on whether Msg3 repetition can be supported in NTN to discuss and agree on the corresponding TP provided in annex.

Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 
Observation 1: It is uncertain whether Msg3 repetition can be supported in NTN which needs further discussion in RAN2.

Observation 2: Msg3 repetition is enabled by comparing rsrp with NW configured threshold (i.e., rsrp-ThresholdMsg3) which is easily to be implemented in NTN and it would be beneficial to consider it as an option to enhance NTN coverage.

Observation 3: Similar to Msg3 without repetition, UE-gNB RTT shall be used to delay the start of ra-ContentionResolutionTimer for Msg3 repetition to avoid unnecessary PDCCH monitoring. 

Observation 4: There is no restriction in specs prevent from using Msg3 repetition together with blind retransmission in TN, which shall be allowed also in NTN to help improving the coverage.

Proposal 1: NTN confirms that Msg3 repetition is allowed to be configured in NTN.
Proposal 2: ra-ContentionSolutionTimer starts after the end of all repetition of initial Msg3 transmission and restarts after the end of all repetition of Msg3 transmission (i.e., both initial and HARQ retransmission) plus UE-gNB RTT.

Proposal 3: UE doesn’t consider the contention resolution as unsuccessful if ra-ContentionResolutionTimer expires within UE-gNB RTT after the end of all repetition of Msg3 transmission.
Proposal 4: If Msg3 repetition is not supported in NTN in R17, capture explicitly in RRC specs that NW will not configure Msg3 repetition for NTN.

Proposal 5: RAN2 based on the decision on whether Msg3 repetition can be supported in NTN or not to discuss and agree on the corresponding TP provided in the annex .
Annex

TP1- Msg3 repetition is supported in NTN - For 38321

<Start of change>
5.1.5
Contention Resolution
Once Msg3 is transmitted the MAC entity shall:

1>
if Msg3 is transmitted on a non-terrestrial network:
2> if the Msg3 transmission is scheduled with Type A PUSCH repetition:
3> start ra-ContentionResolutionTimer in the first symbol after the end of all repetitions of the initial Msg3 transmission and restart the ra-ContentionResolutionTimer in the first symbol after the end of all repetitions of the Msg3 transmission (i.e. initial transmission or HARQ retransmission) plus the UE estimate of UE-gNB RTT.
2> else:

3>
start the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission in the first symbol after the end of the Msg3 transmission plus the UE estimate of UE-gNB RTT.

1>
else if the Msg3 transmission (i.e. initial transmission or HARQ retransmission) is scheduled with Type A PUSCH repetition and it is not transmitted on a non-terrestrial network:

2>
start or restart the ra-ContentionResolutionTimer in the first symbol after the end of all repetitions of the Msg3 transmission.

1>
else:

2>
start or restart the ra-ContentionResolutionTimer in the first symbol after the end of the Msg3 transmission.

<omitted>
1>
if ra-ContentionResolutionTimer expires:

2>
if Msg3 is transmitted on a non-terrestrial network: 
3> if Msg3 is not scheduled by type A PUSCH repetition and ra-ContentionResolutionTimer expires prior to the first symbol after the end of a Msg3 retransmission plus the UE estimate of UE-gNB RTT or
3>
if Msg3 is scheduled by type A PUSCH repetition and ra-ContentionResolutionTimer expires prior to the first symbol after the end of all repetition of a Msg3 transmission (i.e., initial transmission and HARQ retransmission) plus the UE estimate of UE-gNB RTT:
4> do not consider the Contention Resolution unsuccessful.
<End of change>
TP2 - Msg3 repetition is not supported in NTN - For 38331

<Start of change>

6.3.2
Radio resource control information elements

<Omitted>

–
FeatureCombinationPreambles
The IE FeatureCombinationPreambles associates a set of preambles with a feature combination. For parameters which can be provided in this IE and also in RACH-ConfigCommon or MsgA-ConfigCommon: if a parameter provided in this IE is signalled, the UE applies this field value when performing Random Access using a preamble in this featureCombinationPreambles, otherwise the UE applies the corresponding value signalled in RACH-ConfigCommon or MsgA-ConfigCommon.

FeatureCombinationPreambles information element

-- ASN1START

-- TAG-FEATURECOMBINATIONPREAMBLES-START

FeatureCombinationPreambles-r17 ::=   SEQUENCE {

    featureCombination-r17                FeatureCombination-r17,

    startPreambleForThisPartition-r17     INTEGER (1..64),

    numberOfPreamblesForThisPartition-r17 INTEGER (1..64),

    ssb-SharedRO-MaskIndex-r17            INTEGER (1..15)                                           OPTIONAL, -- Need R

    numberOfRA-PreamblesGroupA-r17        INTEGER (1..64)                                           OPTIONAL, -- Need R

    separateMsgA-PUSCH-Config-r17         MsgA-PUSCH-Config-r16                                     OPTIONAL, -- Cond MsgAConfigCommon

    featureSpecificParameters-r17         SEQUENCE {

        rsrp-ThresholdSSB-r17                 RSRP-Range                                            OPTIONAL, -- Need R

        rsrp-ThresholdMsg3-r17                RSRP-Range                                            OPTIONAL, -- Need R

              -- Editor's note: TBD if this parameter indeed can be partition-specific.

        messagePowerOffsetGroupB-r17          ENUMERATED { minusinfinity, dB0, dB5, dB8, dB10, dB12, dB15, dB18}   OPTIONAL, -- Need R

        ra-SizeGroupA-r17                     ENUMERATED {b56, b144, b208, b256, b282, b480, b640, b800, b1000, b72, spare6,

                                                          spare5,spare4, spare3, spare2, spare1}    OPTIONAL, -- Need R

        deltaPreamble-r17                     INTEGER (-1..6)                                       OPTIONAL  -- Need R

    }

}

-- TAG-FEATURECOMBINATIONPREAMBLES-STOP

-- ASN1STOP

	FeatureCombinationPreambles field descriptions

	deltaPreamble
Power offset between msg3 and RACH preamble transmission. If configured, this parameter overrides msg3-DeltaPreamble or msgA-DeltaPreamble, Actual value = field value * 2 [dB] (see TS 38.213 [13], clause 7.1).

	featureCombination
Indicates which combination of features that the preambles indicated by this IE are associated with.

	messagePowerOffsetGroupB
Threshold for preamble selection. Value is in dB. Value minusinfinity corresponds to –infinity. Value dB0 corresponds to 0 dB, dB5 corresponds to 5 dB and so on (see TS 38.321 [3], clause 5.1.2).

	numberOfPreamblesForThisPartition

It determines how many consecutive preambles are associated to the Feature Combination starting from the starting preamble(s) per SSB.

	numberOfRA-PreamblesGroupA

It determines how many consecutive preambles are associated to Group A starting from the starting preamble(s). The remaining preambles associated to the Feature Combination are associated to Group B

	ra-SizeGroupA
Transport Blocks size threshold in bits below which the UE shall use a contention-based RA preamble of group A. (see TS 38.321 [3], clause 5.1.2). If this feature combination preambles are associated to a RACH-ConfigCommon-twostepRA, this field correspond to msgA-RA-SizeGroupA, otherwise it corresponds to ra-SizeGroupA.

	rsrp-ThresholdSSB

L1-RSRP threshold used for determining whether a candidate beam may be used by the UE to attempt contention free random access to recover from beam failure (see TS 38.213 [13], clause 6). If this feature combination preambles are associated to a RACH-ConfigCommon-twostepRA, this field correspond to msgA-RSRP-ThresholdSSB, otherwise it corresponds to rsrp-ThresholdSSB.

	rsrp-ThresholdMsg3
L1-RSRP threshold used for determining whether MSG3 repetition is applicable for Random Access procedure (see TS 38.321 [3] ). This parameter is not configured for NTN in this release.


<End of change>
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