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1	RLC Test Modes under scrutiny

1.1	Which RLC test modes are subject of discussion ?

[bookmark: _Hlk84930535]The RLC test modes dealing with RLC ACK which are specified in 36.523-3 cl. 7.6.1. “Suppression of RLC Acknowledgements” need a consideration. Two such modes are defined:
-	General suppression (AckProhibit)
-	One time suppression (NotACK_NextRLC_PDU)
If such a mode is activated on a radio bearer, no RLC acknowledgement will be generated by SS continuously resp. once only for the next RLC data PDU(s) received on this radio bearer.
In case of a handover the modes continue to be active.
Although the RLC test modes under discussion are specified only in 36.523-3 they are used in 5G. So this discussion affects 5G as well. In 5G the question was raised how the RLC test modes are applied to split radio bearers. This needs to be clarified in LTE and 5G as well.
1.2	What is the issue ?

It is not specified, however, how the SS shall deal with its RLC internal variables. This has led to discussions which need a resolution because otherwise the test modes will not be unambiguous. 
In legacy approved LTE test cases TTCN  and SS implementation assumes that, as long as one of the test modes dealing with  RLC ACK is activated, the RLC internal variables are not touched when an RLC data PDU is received from the UE (case A).  
The SS Vendor submitting verification of EN-DC PDCP TC 7.1.3.5.5 has a different SS implementation, assuming that the Receive State Variable RX_NEXT is incremented in the SS when an RLC data PDU is received (case B). 
In case A, a UE-retransmitted RLC data PDU will be forwarded by the SS RLC layer to the TTCN respectively the higher layers, depending upon the testing configuration (RLC test model vs. PDCP test model for example).
In case B, a UE-retransmitted RLC data PDU will be treated by the SS RLC layer as falling outside of the receiving window and will therefore be discarded. So TTCN resp. higher layers will not receive retransmitted RLC data PDUs.
In many test cases using the discussed test modes this does not represent a problem as RRC reconfiguration is involved and the RLC layer will be reset, i.e. the RLC internal variables will be reset.  If resetting of variables does not happen problems may occur.
As it has not yet been clarified how RLC test modes are applied to split radio bearers this needs to be clarified in LTE and 5G as well.
As the RLC test modes under discussion are specified in 36.523-3 cl.7.6.1 but not referred to from 38.523-3 apart from Annex D, this may raise questions.

























2	Case Studies

2.1	LTE 7.3.5.4

	4
	The SS is configured on Cell 1 not to send RLC acknowledgements (RLC ACK s) to the UE.
	
	RLC test mode setting
	
	

	4A
	Configure SS not to allocate UL grant to the UE in Cell 1.
	-
	-
	-
	-

	5
	After 100 ms the SS sends the PDCP Data PDU #1 via RLC-AM RB with the following content to the UE:
D/C field = 1 (PDCP Data PDU) and PDCP SN =1.
The SS set Next_PDCP_TX_SN = 2.
	<--
	PDCP DATA PDU#1
	
	

	5A
	The SS waits for 60 ms and then allocates 1 UL grants (UL grant allocation type 2, Default UL Grant size) to enable UE to return PDCP Data PDU 
	<--
	(UL grants)
	-
	-

	6
	The UE sends a PDCP Data PDU #1 via RLC-AM RB with the following content back to the SS:
D/C field  = 1 (PDCP Data PDU) and PDCP SN = 1
data: previously received packet.
	-->
	PDCP DATA PDU#1
This PDU is not acknowledged by the SS at the RLC layer because of the test modes setting in step 4
	
	

	6A
	The SS changes Cell 2 parameters according to the row "T1" in table 7.3.5.4.3.2-1.
	-
	-
	-
	-

	6B
	 The SS ignores scheduling requests and does not allocate any uplink grant in cell 2.
	-
	-
	-
	-

	7
	The SS requests UE to make a handover to Cell2 with the RRCConnectionReconfiguration message sent on Cell1.
	<--
	RRCConnectionReconfiguration message.
	-
	-

	7A
	SS assigns UL grant during the Random Access procedure to allow the UE to send only RRCConnectionReconfigurationComplete message. (Note 3)
	-
	-
	-
	-

	8
	The UE transmits a RRCConnectionReconfigurationComplete message on Cell2.
	-->
	RRCConnectionReconfigurationComplete message.
	-
	-

	8A
	The SS generates a PDCP status report message and sends it to UE: D/C field = 0 (PDCP control PDU) and PDU Type =000, FMS field = 2.
	<--
	PDCP status report
	-
	-

	8B
	SS waits for 500 ms of ensure UE PDCP has discarded PDCP PDU and is ready to transmit PDCP status report and then assigns 1 UL grant (UL grant allocation type 3) of size 72 bits. (Note 2) 
	
	If the UE behaves correctly then the UE will PASS here.
If the UE behaves incorrectly, i.e. sends the PDCP PDU:
case A will FAIL the UE because the PDU will arrive at the TTCN;
case B will PASS the UE because the PDU will not arrive at the TTCN.
	
	



If case B would hold the test case needs to be adapted to catch erroneous UE behaviour.




2.2	NR5GC 7.1.3.5.5

	2A
	The SS is configured not to send RLC ACK for the next PDU on split DRB. (Note 6)
	-
	-
RLC test mode setting
(applies to both RLC entities involved)

	-
	-

	3
	The SS sends a PDCP Data PDU on the split DRB on the AM RLC primary entity.
	<--
	PDCP DATA PDU
	-
	-

	-
	EXCEPTION: Steps 4-4A below occur in any sequence
	-
	-
	-
	-

	4
	Check: Does UE transmit a PDCP Data PDU on the AM RLC primary entity?
	-->
	PDCP DATA PDU
This PDU is not acknowledged at the RLC layer because of the test modes setting in step 2A
	3
	P

	4A
	Check: Does UE transmit a PDCP Data PDU on the AM RLC secondary entity?
	-->
	PDCP DATA PDU
This PDU is not acknowledged by the SS at the RLC layer because of the test modes setting in step 2A
	2
	P

	[bookmark: _Hlk83848420]4B-4C
	Void
	-
	-
If the UE behaves incorrectly (i.e. not retransmit the PDCP PDU) then the UE will PASS here incorrectly.
If the UE behaves correctly, i.e. sends the PDCP PDU:
case A will FAIL the UE because the PDU will arrive at the TTCN where it is not expected;
case B will PASS the UE because the PDU will not arrive at the TTCN.
	-
	-



If case A holds the test case needs to be adapted to catch erroneous UE behaviour.

3	What are the consequences ?

The examples above show that the setting or not of the RLC internal variables when using the discussed test modes may have “negative” consequences on some test cases. 
Therefore a decision should be taken how to complete the specification of the test mode. Depending on the outcome of this decision some checking and reworking of test cases will be required.

4	What is proposed ?

It is proposed is to specify case A so that we do not need to revisit legacy LTE test cases, and only need to do what is necessary on NR test cases.
4.1	Update of 36.523-3 cl. 7.6.1

7.6.1	Suppression of RLC Acknowledgements
Two different modes, both applicable per radio bearer, are defined as:
-	General suppression:
-	If this mode is activated, no RLC acknowledgements will be generated by the SS. This mode can be switched on and will persist until it is switched off. Afterwards the SS will continue handling the RLC acknowledgements as normal.
-	One time suppression:
-	If this mode is activated, no RLC acknowledgement will be generated by SS for the next RLC message data PDU received. Once this has been done, the SS continues handling RLC acknowledgements as normal.
While any of these test modes is active, the SS shall not update the receive state variable (VR(R) for E-UTRA, RX_Next for NR) of the bearer’s RLC.
If a split radio bearer is configured in one of these RLC test modes then each of the involved RLC entities can be configured individually for the chosen RLC test mode.
In case of a handover the modes continue to be active.

4.2	New clause 7.1.6 in 38.523-3

[bookmark: _Toc27473457][bookmark: _Toc29377728][bookmark: _Toc29378101][bookmark: _Toc36040434][bookmark: _Toc43923505][bookmark: _Toc51925473][bookmark: _Toc52278563][bookmark: _Toc58250675][bookmark: _Toc68072441][bookmark: _Toc75372568][bookmark: _Toc27473496][bookmark: _Toc29377767][bookmark: _Toc29378140][bookmark: _Toc36040473][bookmark: _Toc43923547][bookmark: _Toc51925515][bookmark: _Toc52278605][bookmark: _Toc58250717][bookmark: _Toc68072483][bookmark: _Toc75372610]7.1	Common aspects
…
7.1.6	Test modes
[bookmark: _Toc27473497][bookmark: _Toc29377768][bookmark: _Toc29378141][bookmark: _Toc36040474][bookmark: _Toc43923548][bookmark: _Toc51925516][bookmark: _Toc52278606][bookmark: _Toc58250718][bookmark: _Toc68072484][bookmark: _Toc75372611]7.1.6.1	RLC test modes
The RLC test modes specified in TS 36.523-3 [12] subclause 7.6.1 apply to NR RLC entities as well.

4.3	Further checking

There is no need for revisiting the LTE test cases.
NR5GC test cases need to be checked in both prose and TTCN, and updated if required. On the one hand regarding the handling of RLC internal variables, and on the other hand regarding the RLC test modes setting on split radio bearers. 
5	Impact on Annex D ?

NR ASPs in Annex D should be improved to point to the definition of the discussed RLC test modes.

NR_RLC_ACK_Prohibit_Type
	TTCN-3 Enumerated Type

	[bookmark: NR_RLC_ACK_Prohibit_Type]Name
	NR_RLC_ACK_Prohibit_Type

	Comment
	As per 38.523-3 cl. 7.1.6.1

	Prohibit
	cause SS RLC layer to stop any ACK transmission for UL PDUs received from UE

	Continue
	bring back the SS RLC in normal mode, where ACK/NACK are transmitted at polling



NR_RLC_NotACK_NextRLC_PDU_Type
	TTCN-3 Enumerated Type

	[bookmark: NR_RLC_NotACK_NextRLC_PDU_Type]Name
	NR_RLC_NotACK_NextRLC_PDU_Type

	Comment
	As per 38.523-3 cl. 7.1.6.1

	Start
	cause SS RLC layer not to ACK the next received RLC PDU;
this is done regardless of whether the poll bit is set or not;
Example [from UMTS]:
when the UE gets new security information in a SECURITY MODE COMMAND
the response (SECURITY MODE COMPLETE) sent by the UE is not acknowledged at the RLC level;
this causes the UE to continue using the "old" security information



The equivalent change shall be done to the corresponding LTE ASPs.

