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1. Introduction
This document proposes a new RRC-CONNECTED state for RF testing to save testing time in RF TRx test cases.
2. Discussion

Currently generic RRC_CONNECTED state, defined in TS 38.508-1 [1], is used in RF TRx test cases. RRC_CONNECTED state is defined in TS 38.508-1 [1] as follows:

4.5.4
RRC_CONNECTED

4.5.4.1
Initiation

The SS shall:

1>
perform according to clause 4.5.2 RRC_IDLE;

1>
if connectivity is EN-DC:

2>
use 1 E-UTRA cell and 1 NR cell, default parameters;

2> perform according to the table 4.5.4.2-1: E-UTRA RRC_CONNECTED;

4.5.4.2
Procedures

Table 4.5.4.2-1: E-UTRA RRC_CONNECTED

	St
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1-6
	Same as TS 36.508 [2] table 4.5.3.3-1, steps 2-7.
	-
	-

	7
	Same as TS 36.508 [2] table 4.5.3.3-1, step 8.

The RRCConnectionReconfiguration is using condition EN-DC_SRB2-DRB for bearers MCG and SCG or MCG only. The RRCConnectionReconfiguration is using an associated condition MCG_and_SCG for bearers MCG(s) and SCG or condition MCG_and_split for bearers MCG(s) and split. For bearers MCG(s) only there’s no associated condition.
	<--
	RRC: RRCConnectionReconfiguration

NAS: 

ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST

	8-9
	Same as TS 36.508 [2] table 4.5.3.3-1, steps 9-10a1
	-
	-

	-
	EXCEPTION: Steps 10a1 to 10a2 describe behaviour which depends on the SS sequence depending on procedure parameters; the "lower case letter" identifies a step sequence that take place if a procedure parameter has a particular value.
	-
	-

	10a1-10a2
	IF Test Loop Function=On, same as TS 36.508 [2] table 4.5.4.3-1, steps 1-2.

The CLOSE UE TEST LOOP is using the associated condition for the test loop.
	-
	-


RRC_CONNECTED state starts using RRC_IDLE state as initial condition. RRC_IDLE states performs a generic attach procedure in LTE, for EN-DC, as defined in TS 36.508 [2] but ends with a RRCConnectionRelease. For that reason, RRC_CONNECTED state uses a paging mechanism to bring the UE to RRC connected again before sending the RRCConnectionReconfiguration that adds gNB to UE via secondaryCellGroup IE.
That means all TRx test cases will perform the following signalling procedures before setting up the initial condition :

               Attach procedure + RRCConnectionRelease + Paging + RRCConnectionSetup 

This signalling procedures add unnecessary testing time in all RF TRx test cases.

Signalling procedures can be optimized for RF TRx test cases avoiding RRCConnectionRelease during first attach and maintain RRC connected state without the need to go to IDLE and come back to CONNECTED again via Paging and RRCConnectionSetup.

Indeed, all LTE RF test cases use specific RF generic procedure, State 3A-RF, defined in section 5 of TS 36.508 [2] where RRCConnectionRelease + Paging is not performed.
Hence, the proposal is to define a specific RRC_CONNECTED state for RF in TS 38.508-1 [1] that optimized testing time for RF TRx test cases as define in contribution R5-185982 [3]:
5.3.2
RRC_CONNECTED-RF

5.3.2.1
Initiation

The SS shall:

1>
if connectivity is EN-DC:

2>
use 1 E-UTRA cell and 1 NR cell, default parameters;

2> perform according to the table 5.3.2.2-1: E-UTRA RRC_CONNECTED-RF;

5.3.2.2
Procedures

Table 5.3.2.2-1: E-UTRA RRC_CONNECTED-RF

	St
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1-9
	Same as TS 36.508 [2] table 4.5.2.3-1, steps 1-9a2.
	-
	-

	-
	EXCEPTION: Steps 10a1 to 10a2 describe behaviour which depends on procedure parameters; the "lower case letter" identifies a step sequence that take place if a procedure parameter has a particular value.
	-
	-

	10a1-10a2
	IF Test Mode = On OR Test Loop Function = On THEN same as TS 36.508 [2] table 4.5.2A.3-1, steps 10-11.

The ACTIVATE TEST MODE is using the associated condition for the test loop.
	-
	-

	-
	EXCEPTION: Steps 11a1 to 11b9b1 describe the SS sequence depending on procedure parameters; the "lower case letter" identifies a step sequence that take place if a procedure parameter has a particular value.
	-
	-

	11a1-11a9b1
	IF Test Loop Function = On THEN same as TS 36.508 [2] table 4.5.2A.3-1, steps 12-18.
	-
	-

	11b1-11b9b1
	ELSE, same as TS 36.508 [2] table 4.5.2.3-1, steps 10-16.
	-
	-

	12
	The SS transmits an RRCConnectionReconfiguration message as TS 36.508 [2] table 4.6.1-8 including nr-SecondaryCellGroupConfig-r15 IE with condition MCG_and_SCG for bearers MCG(s) and SCG or condition MCG_and_split for bearers MCG(s) and split. For bearers MCG(s) only there’s no associated condition.
	<--
	RRC: RRCConnectionReconfiguration



3. Conclusion
It is proposed that RAN5 discusses and agrees the following proposals to optimize testing time for all RF TRx test cases:
Proposal 1: Defines a specific RRC_CONNECTED state for RF that optimized testing time for RF TRx test cases where the UE is not sent to RRC_IDLE and bring to CONNECTED through paging procedure.
Proposal 2: Use new RRC_CONNECTED-RF state in all RF TRx test cases defined in TS 38.521-1, TS 38.521-2 and TS 38.521-3.
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