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1	Introduction
The present document provides the latest version of TS 38.523-3 clause 7 capturing the EN-DC test methods and design considerations. It is presented as a diff compared to TS 38.523-3 version 0.2.0. 


2	Discussion
Below is a summary of the additions done: 
-	PDCCH search space and DCI configurations, 
- 	PDCCH candidate selection algorithm to be implemented in the SS, 
-	SS requirements on time and cell timings. 


3	Running pCR
See below: 
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[bookmark: _Toc511364748]7	Test methods and design considerations
[bookmark: _Toc511364749]7.1	Common aspects
[bookmark: _Toc511364750]7.1.1	Introduction
Subclause 7.1 specifies test methods and design considerations that are common to all 5GS deployment options. 
[bookmark: _Toc511364751]7.1.2	Physical layer aspects
7.1.2.1	Search spaces and DCI
7.1.2.1.1	PDCCH search spaces
For each configured DL BWP, the TTCN may configure one or several search spaces. 
For each search space, TTCN configures the SS with:
-	the configuration of this search space as given to the UE, enabling the SS to determine the PDCCH transmission occasions (same as the UE PDCCH monitoring occasions) and associated CORESET, 
-	the CCE aggregation level L that the SS shall use for PDCCH transmission on this search space, 
-	the priority P of this search space that the SS shall consider in its PDCCH candidate selection algorithm. 
-	a value of 0 represents the highest priority, a value of 1 the second highest priority and so on.
NOTE: 	“Search space” is used in terms of TS 38.213 [21] clause 10.1 and a single search space configuration (ASN.1 type ‘SearchSpace’) may contain several search spaces.
7.1.2.1.2	DCI formats
The SS shall support several DCI formats. For each 5GS option, the set of DCI formats to support may be different (see relevant option-specific subclauses).
The transmission of DCI formats may be explicitly requested from TTCN or semi-autonomously handled by the SS. In case of explicit request: 
-	If the associated timing information is explicit, the TTCN shall ensure that this timing information matches one of the configured PDCCH transmission occasions.
-	If the associated timing information is now, the SS shall determine and use the next valid PDCCH transmission occasion. 
7.1.2.1.2	PDCCH candidate selection
The SS shall consider search space priorities as configured by TTCN to find appropriate PDCCH candidates for scheduling of DCI formats in case of: 
a)	Overlapping search spaces:
-	Depending on system configuration and slot number candidates of the different search spaces may be located in same (or overlapping) CCEs.
-	Example: system information is automatically scheduled by the SS and UE-specific data transmission requires scheduling of PDCCH for the same slot and symbols
=> 	Candidates of the UE-specific search space may collide with actual PDCCH of a common search space (e.g. system information).
b)	Within a search space if different search space types are mapped to the same search space configuration.

For every PDCCH assignment (in terms of TS 38.213 [21] clause 10.1) the SS shall apply the PDCCH candidate selection algorithm specified hereafter: 
1)	For each search space the SS selects the PDCCH candidate with index m(search space, L) = 0
With (see TS 38.213 [21] subclause 10.1):
-	candidate index m(search space, L) := 0 .. M(search space, L) - 1;
-	M(search space, L): number of PDCCH candidates per CCE aggregation level for the given search space;
-	L: CCE aggregation level
2)	If there is an overlapping of the selected candidates, the SS shall:
-	keep the PDCCH candidate of the search space with higher priority P,
-	increment m for the search space with lower priority;
3)	The SS shall repeat 2) until there is no overlapping anymore.

In the following cases the SS shall raise an error:
i) Collision of PDCCH candidates of search spaces with the same priority, 
ii)	When a DL transmission or a single UL grant  is scheduled with specific TimingInfo and after applying the above rules there is no PDCCH candidate left anymore.
NOTE: For TimingInfo 'Now' there is no error as the SS can shift the transmission to the next PDCCH occasion
In case of continuous UL grant configuration, the SS shall not raise an error when a grant cannot be scheduled at a specific point in time but skip it, if the grant is configured to be at every occasion, or shift it to the next occasion otherwise.
FFS
[bookmark: _Toc511364752]7.1.3	System information
TTCN provides the MIB message to the SS as a structured ASN.1 type using a control ASP (NR_SYSTEM_CTRL_REQ). The SS shall: 
-	set the systemFrameNumber in the MIB to the 6 MSBs of the current SFN. A dummy value is provided by TTCN. The SS shall convey the 4 LSBs of the current SFN in the PBCH transport block. The SS shall fulfil current SFN mod 80 = 0. 
-	encode the MIB ASN.1 message as specified in Table 8.1-1. 
-	transmit the encoded MIB message periodically as specified in TS 38.331 [16]. For each transmission, the SS shall update systemFrameNumber value as specified above.
7.1.4	Cell(s) handling
7.1.4.1	Multi-cells environment
In the present version of the document, simultaneous configuration and handling of a maximum of 1 E-UTRA cell and 1 NR cell is supported. 
7.1.5	Timing aspects
7.1.5.1	SS time
The SS shall provide one system time common across all RATs and cells being configured in a test case. The timing of each configured cell is specified as an offset to this common system time. 
7.1.5.2	Cell(s) timing
The timing of E-UTRA cells is specified in TS 36.523-3 [12] subclause 7.4.3.1. 
The DL timing of each NR cell is specified in Table 7.1.5.2-1. 
Table 7.1.5.2-1: DL timing parameters of simulated NR cells
	NR cell Id
	H-SFN-offset
(note1)
	SFN-offset
(note2)
	Tcell
(note3)
	Tc-offset
(note4)

	NR Cell 1
	0
	0
	0
	0

	NOTE1:	H-SFN-offset corresponds to the offset applied on H-SFN as defined for E-UTRA. It shall be set to 0 for an NR cell.
NOTE2:	SFN-offset corresponds to the offset applied on system frame number (0 .. 1023).
NOTE3:	Tcell corresponds to the timing offset in Ts. Ts = 1/(15000 * 2048) as for E-UTRA.
NOTE4:	Tc-offset corresponds to the timing offset in Tc.  = Ts/Tc = 64 with Tc = 1/(480000 * 4096). See TS 38.211 [19] subclause 4.1 and TS 36.211 [20] subclause 4).



The UL timing of each NR cell is configured as an offset (timing advance) to its DL timing. By default, the timing advance is initialised to 0 (unless specifically specified otherwise in the test case prose).   
[bookmark: _Toc511364753]7.2	EN-DC
[bookmark: _Toc511364754]7.2.1	Introduction
Subclause 7.2 specifies test methods and design considerations that are specific to EN-DC.
[bookmark: _Toc511364755]7.2.2	Physical layer aspects
7.2.2.1	Search spaces and DCI
For EN-DC test cases, TTCN provides the DCI configuration only for the following PDCCH search spaces on the active DL BWP: 
-	Type1-PDCCH common search space: used for the Random Access procedure on the NR cell, and
-	UE specific search space (UL and DL): used for data exchange in RRC_CONNECTED state on the NR cell.
-	For the default NR cell operation, TTCN configures DCI formats 0_0 and 1_0 in the SS.
FFS
[bookmark: _Toc511364756]7.2.3	System information
For EN-DC only MIB is configured and broadcast. SIB1 (RMSI) and Other SI are not configured.
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