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Editor’s note: This test case is incomplete. The following aspects are either missing or TBD
- Test tolerance analysis is missing
- Message contents are TBD
- Cell mapping is TBD
- Connection diagram is TBD
4.4.3.1.1 	Test purpose
The purpose of the test is to verify UE timing advance adjustment delay and accuracy requirement defined in clause 7.3 of TS 38.133 [6].
4.4.3.1.2 	Test applicability
This test case is applicable to all types of NR UE supporting E-UTRA and EN-DC from Release-15 onwards.
4.4.3.1.3 	Minimum conformance requirement
The timing advance is initiated from gNB with MAC message that implies and adjustment of the timing advance, as defined in clause 5.2 of TS 38.321 [12].
The UE shall adjust the timing of its transmissions with a relative accuracy better than or equal to the UE Timing Advance adjustment accuracy requirement in Table 4.4.3.1.3-1, to the signalled timing advance value compared to the timing of preceding uplink transmission. The timing advance command step is defined in TS38.213 [8].
Table 4.4.3.1.3-1: UE Timing Advance adjustment accuracy
	Sub Carrier Spacing, SCS kHz
	15
	30
	60
	120

	UE Timing Advance adjustment accuracy
	±256 Tc
	±256 Tc
	±128 Tc
	±32 Tc



4.4.3.1.4	Test description
4.4.3.1.4.1 	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table [5.3.5-1] and Table [5.3.6-1] of 38.521-1 [17].
This test shall be tested using any of the test configurations in Table 4.4.3.1.4.1-1.
Table 4.4.3.1.4.1-1: EN-DC FR1 timing advance adjustment accuracy supported test configurations
	Test Case ID
	Description

	4.4.3.1.4.1-1
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.4.3.1.4.1-2
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.4.3.1.4.1-3
	LTE FDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	4.4.3.1.4.1-4
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.4.3.1.4.1-5
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.4.3.1.4.1-6
	LTE TDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	Note: The UE is only required to be tested in one of the supported test configurations



Configure the test equipment and the DUT according to the parameters in Table 4.4.3.1.4.1-2
Table 4.4.3.1.4.1-2: Initial conditions for EN-DC FR1 timing advance adjustment accuracy
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.1-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table [TBD]

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.TBD
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.TBD
	

	Exceptions to connection diagram
	N/A
	



1. Message contents are defined in clause 4.4.3.1.4.3.
2. Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 is NR FR1 PSCell. The connection setup is done according to the settings in Annex C.1.1.
For EN-DC within FR1 operation, setup the LTE link according to Annex TBD
1.	Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [14] Annex A, in Figure TBD for TE diagram and section TBD for UE diagram.
2.	The parameter settings for the cell are set up according to Table [TBD] and as appropriate.
3.	Downlink signals for NR cell are initially set up according to Annex [C.0], [C.1], [C.2], [C.3.1] and uplink signals according to Annex [G.0], [G.1], [G.2], [G.3.1].
4.	Propagation conditions are set according to Annex [TBD].
5.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA or (EN-DC, DC bearer MCG and SCG) for NSA according to TS 38.508-1 [14] clause 4.5. Message content are defined in clause 4.4.3.1.2.3.
.
4.4.3.1.4.2 	Test Procedure
The test consists of two cells, a single E-UTRA cell (Pcell), and a single NR cell (PSCell). The test consists of two successive time periods, with time durations of T1 and T2 respectively. In each time period, timing advance commands are sent to the UE and SRS are sent from the UE and received by the SS. By measuring the reception of the SRS, the transmit timing, and hence the timing advance adjustment accuracy, can be measured. The UE Time Alignment Timer (timeAlignmentTimer IE), defined in TS 38.321 [12] clause TBD, shall be configured so that it does not expire in the duration of the test.
1.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA or (EN-DC, DC bearer MCG and SCG) for NSA according to TS 38.508-1 [14] clause 4.5. Message content are defined in clause 4.4.3.1.2.3.
2.	Set the parameters according to [TBD] in Tables [TBD] and [TBD]. Propagation conditions are set according to Annex [TBD]. 
3.	SS shall transmit an RRCReconfiguration message.
4.	The UE shall transmit RRCReconfigurationComplete message.
5.	SS shall transmit one message with a timing advance command, TA. The timing advance command, TA, shall be set to [31] which indicate adjustment of the current NTA value. The timing advance adjustment during T1 shall be NTA = [0].
6.	The UE shall transmit SRS and adjust its uplink timing at the beginning of sub-frame [n+6] for a timing advance command TA received in sub-frame [n]. Sub-frame [n] is the sub-frame where the UE received the time advance command.
7.	When T1 expires, the SS shall switch the timing advance command (TA) from T1 to T2 as specified in Table [TBD].
8.	SS shall transmit a sequence of messages with timing advance command, TA. The timing advance command, TA, shall be set to [39] which indicate adjustment of the current NTA value. The timing advance adjustment during T2 shall be NTA = [128].
9.	The UE shall transmit SRS and adjust its uplink timing at the beginning of sub-frame [n+6] for a timing advance command TA received in sub-frame [n]. Sub-frame [n] is the sub-frame where the UE received the time advance command.
10.	The result from the SRS and adjustment of the timing advance in step 9) is used to measure that the UE adjusts the timing of its transmission with a relative accuracy better than or equal to [± 4.5 × TS] to the signalled timing advance value compared to the timing of preceding uplink transmission.
11.	If the UE adjust the timing of its transmission within a relative accuracy greater than or equal to [± 4.5 × TS] to the signalled timing advance value compared to the timing of preceding uplink transmission then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
12.	The SS shall transmit RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.
13.	After the RRC connection release, the SS:
- [transmits in Cell 1 a Paging message (including PagingRecord with ue-Identity) for the UE and ensures the UE is in State 3A according to [TS 38.508-1] [14] clause 4.5.3A (if the paging fails, switches off and on the UE and ensures the UE is in State 3A-RF according to [TS 38.508-1] [14] clause 7.2A.3)],
or
- [switches off and on the UE and ensures the UE is in State 3A-RF according to [TS 38.508-1] [14] clause 7.2A.3].
14.	Repeat step 2-13 until the confidence level according to Tables [G.2.3-1] in Annex [G] clause [G.2] is achieved.

4.4.3.1.4.3 Message Contents
Message contents are according to TS 38.508-1 [14] clause 4.6.1.
[bookmark: _Hlk528930949]Table xx: message exceptions for SA
FFS

Table yy: message exceptions for NSA
FFS

4.4.3.1.5 Test Requirement
Table 4.4.3.1.5-1 defines the primary level settings.





