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First Modified Subclause
[bookmark: _Toc155991484][bookmark: _Toc155991738][bookmark: _Toc155991758]9.2.6	Random Access Procedure
The random access procedure is triggered by a number of events:
-	Initial access from RRC_IDLE;
-	RRC Connection Re-establishment procedure;
-	DL or UL data arrival, during RRC_CONNECTED or during RRC_INACTIVE while SDT procedure (see clause 18.0) is ongoing, when UL synchronisation status is "non-synchronised";
-	UL data arrival, during RRC_CONNECTED or during RRC_INACTIVE while SDT procedure is ongoing, when there are no PUCCH resources for SR available;
-	Handover, except for when RACH-less HO is configured;
-	SR failure;
-	Explicit request by RRC upon synchronous reconfiguration;
-	RRC Connection Resume procedure from RRC_INACTIVE;
-	To establish time alignment for a primary or a secondary TAG;
-	Request for Other SI (see clause 7.3);
-	Beam failure recovery;
-	Consistent UL LBT failure on SpCell;
-	SDT in RRC_INACTIVE (see clause 18);
-	Positioning purpose during RRC_CONNECTED requiring random access procedure, e.g., when timing advance is needed for UE positioning;
-	Early UL synchronization with an LTM candidate cell;
-	RACH-based LTM cell switch.
Two types of random access procedure are supported: 4-step RA type with MSG1 and 2-step RA type with MSGA. Both types of RA procedure support contention-based random access (CBRA) and contention-free random access (CFRA) as shown on Figure 9.2.6-1 below.
The UE selects the type of random access at initiation of the random access procedure based on network configuration:
-	when CFRA resources are not configured, an RSRP threshold is used by the UE to select between 2-step RA type and 4-step RA type;
-	when CFRA resources for 4-step RA type are configured, UE performs random access with 4-step RA type;
-	when CFRA resources for 2-step RA type are configured, UE performs random access with 2-step RA type.
The network does not configure CFRA resources for 4-step and 2-step RA types at the same time for a Bandwidth Part (BWP). CFRA with 2-step RA type is only supported for handover.
The MSG1 of the 4-step RA type consists of a preamble on PRACH. After MSG1 transmission, the UE monitors for a response from the network within a configured window. For CFRA, dedicated preamble for MSG1 transmission is assigned by the network and upon receiving random access response from the network, the UE ends the random access procedure as shown in Figure 9.2.6-1(c). For CBRA, upon reception of the random access response, the UE sends MSG3 using the UL grant scheduled in the response and monitors contention resolution as shown in Figure 9.2.6-1(a). If contention resolution is not successful after MSG3 (re)transmission(s), the UE goes back to MSG1 transmission.
The MSGA of the 2-step RA type includes a preamble on PRACH and a payload on PUSCH. After MSGA transmission, the UE monitors for a response from the network within a configured window. For CFRA, dedicated preamble and PUSCH resource are configured for MSGA transmission and upon receiving the network response, the UE ends the random access procedure as shown in Figure 9.2.6-1(d). For CBRA, if contention resolution is successful upon receiving the network response, the UE ends the random access procedure as shown in Figure 9.2.6-1(b); while if fallback indication is received in MSGB, the UE performs MSG3 transmission using the UL grant scheduled in the fallback indication and monitors contention resolution as shown in Figure 9.2.6-2. If contention resolution is not successful after MSG3 (re)transmission(s), the UE goes back to MSGA transmission.
If the random access procedure with 2-step RA type is not completed after a number of MSGA transmissions, the UE can be configured to switch to CBRA with 4-step RA type.
For the random access procedure towards an LTM candidate cell for early UL TA acquisition, CFRA triggered by a PDCCH order is used. The UE sends MSG1 towards the cell without monitoring for a response from it as shown in Figure 9.2.6-1 (e). To support UE power ramping, the UE may perform MSG1 retransmission as indicated by the network.


						
(a)	CBRA with 4-step RA type						(b) CBRA with 2-step RA type


						
(c) CFRA with 4-step RA type						(d) CFRA with 2-step RA type


(e) CFRA without network response with 4-step RA type
Figure 9.2.6-1: Random Access Procedures


Figure 9.2.6-2: Fallback for CBRA with 2-step RA type
For random access in a cell configured with SUL, the network can explicitly signal which carrier to use (UL or SUL). Otherwise, the UE selects the SUL carrier if and only if the measured quality of the DL is lower than a broadcast threshold. UE performs carrier selection before selecting between 2-step and 4-step RA type. The RSRP threshold for selecting between 2-step and 4-step RA type can be configured separately for UL and SUL. Once started, all uplink transmissions of the random access procedure remain on the selected carrier.
The network can associate a set of RACH resources with feature(s) applicable to a Random Access procedure: Network Slicing (see clause 16.3), (e)RedCap (see clause 16.13), SDT (see clause 18), and NR coverage enhancement (see clause 19). A set of RACH resources associated with a feature is only valid for random access procedures applicable to at least that feature; and a set of RACH resources associated with several features is only valid for random access procedures having at least all of these features. The UE selects the set(s) of applicable RACH resources, after uplink carrier (i.e. NUL or SUL) and BWP selection and before selecting the RA type.
When CA is configured, random access procedure with 2-step RA type is only performed on PCell while contention resolution can be cross-scheduled by the PCell.
When CA is configured, for random access procedure with 4-step RA type, the first three steps of CBRA always occur on the PCell while contention resolution (step 4) can be cross-scheduled by the PCell. The three steps of a CFRA started on the PCell remain on the PCell. CFRA on SCell can only be initiated by the gNB to establish timing advance for a secondary TAG: the procedure is initiated by the gNB with a PDCCH order (step 0) that is sent on an activated SCell of the secondary TAG, preamble transmission (step 1) takes place on the SCell, and Random Access Response (step 2) takes place on PCell.
When two TAG IDs are configured for the serving cell, the TAG for which the TA command is applied is indicated in Random Access Response message or in MSGB.
Next Modified Subclause

16.14.1	Overview
Figure 16.14.1-1 below illustrates an example of a Non-Terrestrial Network (NTN) providing non-terrestrial NR access to the UE by means of an NTN payload and an NTN Gateway, depicting a service link between the NTN payload and a UE, and a feeder link between the NTN Gateway and the NTN payload.


Figure 16.14.1-1: Overall illustration of an NTN
NOTE 1:	Figure 16.14.1-1 illustrates an NTN; RAN4 aspects are out of scope.
The NTN payload transparently forwards the radio protocol received from the UE (via the service link) to the NTN Gateway (via the feeder link) and vice-versa. The following connectivity is supported by the NTN payload:
-	An NTN gateway may serve multiple NTN payloads;
-	An NTN payload may be served by multiple NTN gateways.
NOTE 2:	In this release, the NTN-payload may change the carrier frequency, before re-transmitting it on the service link, and vice versa (respectively on the feeder link).
For NTN, the following applies in addition to Network Identities as described in clause 8.2:
-	A Tracking Area corresponds to a fixed geographical area. Any respective mapping is configured in the RAN;
-	A Mapped Cell ID as specified in clause 16.14.5.
Three types of service links are supported:
-	Earth-fixed: provisioned by beam(s) continuously covering the same geographical areas all the time (e.g., the case of GSO satellites);
-	Quasi-Earth-fixed: provisioned by beam(s) covering one geographic area for a limited period and a different geographic area during another period (e.g., the case of NGSO satellites generating steerable beams);
-	Earth-moving: provisioned by beam(s) whose coverage area slides over the Earth surface (e.g., the case of NGSO satellites generating fixed or non-steerable beams).
With NGSO satellites, the gNB can provide either quasi-Earth-fixed service link or Earth-moving service link, while gNB operating with GSO satellite can provide Earth fixed service link or quasi-Earth-fixed service link..
In this release, the UE supporting NTN is GNSS-capable.
In NTN, the distance refers to Euclidean distance.
Next Modified Subclause
[bookmark: _Toc155991745]16.14.3.2.1	Handover
The same principle as described in 9.2.3.2 applies unless hereunder specified:
During mobility between NTN and Terrestrial Network (TN), a UE is not required to connect to both NTN and TN at the same time.
NOTE:	NTN TN handover refers to mobility in both directions, i.e. from NTN to TN (hand-in) and from TN to NTN (hand-out).
DAPS handover is not supported for NTN in this release of the specification.
UE may support mobility between gNBs operating with NTN payloads in different orbits (e.g., GSO, NGSO at different altitudes).
RACH-less handover as specified in TS 38.321 [6] and TS 38.331 [12]  is supported in NTNs. The RRCReconfiguration message triggering the RACH-less handover includes a timing adjustment indication and either a configured grant or a beam indication for accessing the target cell. UE synchronizes to the target cell by applying the timing adjustment indication and transmits the RRCReconfigurationComplete message using the configured uplink grant if included. UE can fallback to RACH when there is no valid configured uplink grant. If the configured uplink grant is not included, UE receives an uplink grant by monitoring PDCCH according to the beam indication. 

Next Modified Subclause
[bookmark: _Toc155991746]16.14.3.2.2	Conditional Handover
The same principle as described in 9.2.3.4 applies to NTN unless hereunder specified.
NTN supports the following additional trigger conditions upon which UE may execute CHO to a candidate cell, as defined in TS 38.331 [12]:
-	The RRM measurement-based event A4;
-	A time-based trigger condition;
-	A location-based trigger condition.
Time-based or location-based trigger conditions may be configured independently from the measurement condition for CHO in NTN in at least hard satellite switch case where the service discontinuity gap time length is assumed to be zero or negligible. However, if the service discontinuity gap time length is not zero or negligible, then Otherwise, a time-based or a location-based trigger condition is always configured together with one of the measurement-based trigger conditions (CHO events A3/A4/A5) as defined in TS 38.331 [12].
A time-based or a location-based trigger condition is always configured together with one of the measurement-based trigger conditions (CHO events A3/A4/A5) as defined in TS 38.331 [12].
It is up to UE implementation how the UE evaluates the time- or location-based trigger condition together with the RRM measurement-based event.
When a time-based trigger condition is used, the source gNB may signal the corresponding parameters to a single target gNB via the Source NG-RAN Node to Target NG-RAN Node Transparent Container in an NG-C based handover, see TS 23.502 [22]. The source gNB signals the corresponding CHO configuration to the UE in the RRC Reconfiguration message during handover execution.
When time-based trigger condition is used, the source NG-RAN node should consider the time indicated to the UE to decide when to start the early data forwarding to the target NG-RAN node.
Time-based CHO can be performed via RACH-less.
Next Modified Subclause
[bookmark: _Toc155991747]16.14.3.2.3	Satellite switch with re-sync
Upon both hard and soft satellite switch over in the quasi-Earth fixed scenario with the same SSB frequency and the same gNB, the satellite switch with re-sync procedure is supported. The satellite switch with re-sync avoids a L3 mobility for UEs in the cell by maintaining the same PCI on the geographical area covered by quasi-Earth fixed beam. CHO can be configured simultaneously with the satellite switch with re-sync procedure.
For soft satellite switch over, the UE can start synchronizing with the target satellite before the source satellite ends to serve the cell. It is not required for the UE to be connected to source satellite when the UE switches to target satellite.
For hard satellite switch over, the UE can only start synchronizing with the target satellite after the switch to the target satellite is initiated.
Next Modified Subclause
[bookmark: _Toc155991757]16.14.9	Support for NR NTN coverage enhancements
To improve NR uplink coverage in NTN, the following enhancements are supported:
-	PUCCH repetition for Msg4 HARQ-ACK configured in system information or dynamically in DCI for Msg4 when multiple repetition factors are configured in the system information:
-	UEs reports the capability of PUCCH repetition for Msg4 HARQ-ACK in Msg3 PUSCH;
-	When Msg4 HARQ-ACK is repeated, PUCCH repetition is applied for all PUCCH transmission before dedicated PUCCH resource is provided.
-	Improved channel estimation by NTN-specific PUSCH DMRS bundling enhancement that enables DMRS bundling in presence of timing drift, where the UE can maintains phase continuity by considering effects of transmission delay variation between the UE and the uplink time synchronization reference point.

Next Modified Subclause

16.14.10	Verification of UE location
The core network may trigger a network verification procedure for a UE in RRC_CONNECTED to verify it is consistent with the network-based assessed location. It is up to network implementation how to handle UEs which does not support the location verification.
For UE location verification based on multi-RTT with single satellite in NTN, at least the following UE and gNB measurements specified in TS 38.215 [59] are reported: gNB receive-transmit time difference at the uplink time synchronization reference point, UE receive-transmit time difference, UE receive-transmit time difference subframe offset and DL timing drift.
The assistance information provided to the CN may include ephemeris information including accurate satellite position and velocity at the time of multi-RTT measurement, and common TA parameters (ta-Common, ta-CommonDrift, ta-CommonDriftVariant), and Epoch time.
End of Changes
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