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3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1]. 

5GC
5G Core Network

ASP
Abstract Service Primitive

ATS
Abstract Test Suite

CA
Carrier Aggregation

CBRA
Contention Based Random Access

CCE
Control Channel Element

CFRA
Contention Free Random Access

CORESET
Control Resource Set

DCI
Downlink Control Information

DL
Downlink

DL-SCH
Downlink Shared Channel

DMRS
Demodulation Reference Signal

EN-DC
E-UTRA-NR Dual Connectivity

EPC
Evolved Packet Core

FR1
Frequency Range 1

FR2
Frequency Range 2

HO
Handover
ICS
Implementation Conformance Statement

IUT
Implementation Under Test

IXIT
Implementation eXtra Information for Testing

LSB
Least Significant Bit

MCG
Master Cell Group

MN
Master Node

MSB
Most Significant Bit

NR
NR Radio Access

PDCCH
Physical Downlink Control Channel

PDSCH
Physical Downlink Shared Channel

PRACH
Physical Random Access Channel

PRB
Physical Resource Block

PSCell
Primary SCG Cell
PSS
Primary Synchronisation Signal

PUCCH
Physical Uplink Control Channel

PUSCH
Physical Uplink Shared Channel

RA
Random Access

RACH
Random Access Channel

RAR
Random Access Response

RAT
Radio Access Technology

RMSI
Remaining Minimum SI

SCG
Secondary Cell Group

SN
Secondary Node

SRS
Sounding Reference Signal

SS
System Simulator

SSB
Synchronization Signal and PBCH block

SSS
Secondary Synchronisation Signal

TC
Test Case

UL
Uplink

UL-SCH
Uplink Shared Channel

UT
Upper Tester

<SECTIONS SKIPPED>
7.2.5
Random Access procedure

In EN-DC, when reconfigurationWithSync is indicated by RRC signalling, the UE performs a Random Access procedure, which is either contention free (CFRA) or contention based (CBRA) with C-RNTI based contention resolution. This is distinguished by whether or not RACH-ConfigDedicated is provided in the reconfigurationWithSync field of CellGroupConfig.

TTCN configures the SS accordingly, and in case of CBRA with C-RNTI based contention resolution, the UE gets a temporary C-RNTI being different than the C-RNTI the UE has got already and the UE gets an UL grant configured using {LRBs=1, IMCS=0} (smallest TBS) as RA Msg4.
7.2.6
PSCell change
7.2.6.1
Sequence of EN-DC NR inter-cell PSCell change

In general, the NR inter-cell PSCell change is done without activation time, i.e. the timing information for configuration of the SS and sending of the RRCConnectionReconfiguration is ‘Now'.

1.
NR Target Cell:

Configuration of SRB3 (if necessary) and DRBs

2.
Transfer of the PDCP Count for DRBs and SRB3 (if necessary) from NR source to NR target cell:

a)
NR Source Cell: Get PDCP COUNT.

b)
NR Target Cell: Set PDCP COUNT.

NOTE 1:
No further sending/receiving of DRB data before the PSCell change is done.

NOTE 2:
For AM DRBs the PDCP count is maintained. For SRB3 (if applied) and UM DRBs, the PDCP count is maintained or reset depending on the RRCConnectionReconfiguration message content.

3.
NR Target Cell:


Inform the SS about the PSCell change and about the source cell id.

4.
NR Target Cell:


Configure RACH procedure either dedicated or C-RNTI based.

5.
NR Target Cell:


Activate security.

6.
NR Target Cell:


Configure UL grant configuration ("OnSR", default grant).

NOTE 3:
Unless explicitly specified UL grant configuration keeps configured as per default at the NR source cell.

7.
E-UTRA Cell:


Send RRCConnectionReconfiguration.

8.
E-UTRA Cell:


Receive RRCConnectionReconfigurationComplete.

9.
NR Target Cell:


Inform the SS about completion of the PSCell change (e.g. to trigger PDCP STATUS REPORT PDU).

10.
NR Source Cell:


Release SRB3 (if necessary) and DRBs.

Editor’s note: DRX and measurement gap configurations are currently not included. FFS
7.2.6.2
Sequence of EN-DC NR intra-cell PSCell change

For EN-DC NR intra-cell PSCell change dedicated timing information is used: the sequence starts at time T with sending of the RRCConnectionReconfiguration. T is set to 300 ms in advance of the handover.

1.
NR Cell before T:


Get PDCP count for DRBs and SRB3 (if applied).

2.
E-UTRA Cell at T:


Send RRCConnectionReconfiguration.

3.
NR Cell at T:




Release SRB3  (if necessary) and DRBs.

4.
NR Cell at T:




Configure RACH procedure either dedicated or C-RNTI based.

5.
NR Cell at T + 5ms:


(Re-)configure SRB3 (if necessary) and DRBs.

6.
NR Cell at T + 5ms:


Re-establish security.

NOTE 1:
For AM DRBs the PDCP count is maintained. For SRB3 (if applied) and UM DRBs, the PDCP count is maintained or reset depending on the RRCConnectionReconfiguration message content.

7.
E-UTRA Cell (after step 2):
Receive RRCConnectionReconfigurationComplete.

8.
NR Cell (after step 6):

Re-configure RACH procedure as for initial access.

9.
NR Cell (after step 8): 

Restore the PDCP count for AM DRBs.

Editor’s note: DRX and measurement gap configurations are currently not included. FFS

7.2.6.3
UL grants used in RA procedure during EN-DC NR PSCell change

An UL grant is assigned to the UE by the RAR and in case of CBRA with C-RNTI based contention resolution, another UL grant, as initial grant, is assigned for contention resolution. The default Random Access procedure specified in clause 7.2.5 is applied.

<SECTIONS SKIPPED>
7.3.5.2
RRC connection release sequence

According to TS 38.331 [19], clause 5.3.8.3, after reception of the RRCRelease message the UE may either wait 60 ms or for indication of acknowledgement from lower layer. After the RRCRelease message there are cases where the UE may immediately come up with an RRCSetupRequest message. This requires scheduled release of resources at the SS:

1.
At T:
Send RRCRelease, stop UL grants.
2.
At T + 5ms:
Release security.

3.
At T + 10ms:
Release DRX configuration at the SS.

4
At T + 15ms:
Release measurement gap configuration at the SS.

5.
At T + 55ms:
Release SRBs and DRBs.

6.
At T + 60ms:
(Re-)configure SRBs.

7.
Delay of 840ms (NOTE)
T is set to 300ms in advance of RRCRelease.

NOTE:
The delay ensures that the UE is camping on the serving cell again to avoid side effects e.g. due to subsequent power level changes. It does not affect any sending of messages by the UE. The delay 840 ms is chosen to ensure the UE is re-camping on the cell and has read relevant system information (MIB, SIB1 and all other SIs).
7.3.5.3
Handover

7.3.5.3.1
Sequence of intra-NR inter-cell handover

In general, the intra-NR inter-cell handover is done without activation time, i.e. the timing information for configuration of the SS and sending of the RRCReconfiguration is ‘Now'.

The sequence may be interrupted if other events need to be handled. E.g. when a Mobility procedure is performed in the target cell and there are procedures left to be executed on the source cell.

1.
Target Cell:

Configuration of DRBs

2.
Transfer of the PDCP Count for AM DRBs and SRBs (if applied) from source to target cell:

a)
Source Cell: Get PDCP COUNT.

b)
Target Cell: Set PDCP COUNT.

NOTE 1:
No further sending/receiving of DRB data before the HO is done.

NOTE 2:
For AM DRBs the PDCP count is maintained, for UM DRBs the PDCP count is reset. For SRBs, the PDCP count is maintained or reset depending on the  RRCReconfiguration message content.

3.
Target Cell:
Inform the SS about the HO and about the source cell id.

4.
Target Cell:
Configure RACH procedure either dedicated or C-RNTI based.

5.
Target Cell:
Activate security.

6.
Target Cell:
Configure DRX (if necessary). 

7.
Source Cell:
Stop periodic TA.

NOTE 3:
Unless explicitly specified UL grant configuration keeps configured as per default at the source cell.

8.
Target Cell:
Configure UL grant configuration ("OnSR", periodic TA is not started).

9.
Source Cell:
Send RRCReconfiguration.

10.
Target Cell:
Receive RRCReconfigurationComplete.

11.
Target Cell:
Start periodic TA.

12.
Target Cell:
Inform the SS about completion of the HO (e.g. to trigger PDCP STATUS REPORT PDU).

13.
Target Cell:
Re-configure RACH procedure as for initial access.

14.
Target Cell:
Configure measurement gap configuration (if necessary). 

15.
Source Cell:
Reset SRBs and release DRBs.

16.
Source Cell:
Release DRX and MeasGapConfig configuration. 

Editor’s note: DRX and measurement gap configurations are currently FFS

7.3.5.3.2
Sequence of intra-NR intra-cell handover

For intra-NR intra-cell handover dedicated timing information is used: the sequence starts at time T with sending of the RRCReconfiguration. T is set to 300 ms in advance of the handover.

1.
Before T:
Get PDCP count for AM DRBs and SRBs (if applied).

2.
At T:
Send RRCReconfiguration.

3.
At T + 5ms:
Release SRBs and DRBs.

4.
At T + 5ms:
Configure RACH procedure either dedicated or C-RNTI based.

NOTE 1:
Since the RACH procedure may require a new C-RNTI to be used it cannot be configured before sending out the RRCReconfiguration.

5.
At T + 5ms:
Release MeasGapConfig configuration. 

6.
At T + 10ms:
(Re-) configure SRBs and DRBs.

7. At T + 10ms:
Set PDCP COUNT for AM DRBs and SRBs (if applied).

NOTE 2:
For AM DRBs the PDCP count is maintained while for UM DRBs the PDCP count is reset. For SRBs, the PDCP count is maintained or reset depending on the  RRCReconfiguration message content.

8.
At T + 10ms:
Re-establish security, disable TA transmission.
9.
(after step 7)
Receive RRCReconfigurationComplete.

10.
(after step 8)
Re-configure RACH procedure as for initial access, enable TA transmissions.

Editor’s note: DRX and measurement gap configurations are currently FFS
7.3.5.3.3
UL grants used in RA procedure during handover

An UL grant is assigned to the UE by the RAR and in case of CBRA with C-RNTI based contention resolution another UL grant, as initial grant, is assigned for contention resolution.

When UL data is pending, the UE will try to put as much data into given grants as possible, i.e. it will segment the user data and send it e.g. with the initial grant if possible. To avoid this segmentation of user data, the grant assigned by RAR and the initial grant during handover are set according to Table 7.1.2.3.3-1.
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