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<Start of modified section>

7.2
RLC
Editor's note:
For test procedure sequences  in this  section, unless specific indications are provided for uplink grant allocations,  it may be assumed that for each test step where the contents of the "U-S" column is  "-->",  at least sufficient uplink grant is allocated at the start of  the immediately preceding contiguous sequence of steps having a "U-S' column which contents is not "<--".  

Editor's note:
Test cases in the RLC section shall contain RLC PDU names in the "message" column. When something else is in this column, it is indicated with parenthesis. While such notation is unambiguous for (UL grant), (RLC SDU#n) should be avoided unless a clear definition is added.
7.2.1
Transparent Mode

7.2.2
Unacknowledged Mode
<Text skipped here>

7.2.3
Acknowledged Mode
7.2.3
Acknowledged Mode
7.2.3.10
AM RLC / Polling for status
7.2.3.10.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state and using AM RLC }

ensure that {
  when { last data in the buffer was transmitted }

   then { UE transmits a Poll }
}
(2)
with { UE in E-UTRA RRC_CONNECTED state and using AM RLC }

ensure that {
  when { the poll retransmit timer expires }

   then { UE transmits a Poll }
}
(3)
with { UE in E-UTRA RRC_CONNECTED state and using AM RLC }

ensure that {
  when { PDU_WITHOUT_POLL=Poll_PDU }

   then { UE transmits a Poll }
}
(4)
with { UE in E-UTRA RRC_CONNECTED state and using AM RLC }

ensure that {
  when { BYTE_WITHOUT_POLL=Poll_Byte }

   then { UE transmits a Poll }
}
7.2.3.10.2
Conformance requirements
References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.322 clauses 5.2.2. The following represents a copy/paste extraction of the requirements relevant to the test purpose; any references within the copy/paste text should be understood within the scope of the core spec they have been copied from.
 [TS 36.322, clause 5.2.2]

An AM RLC entity can poll its peer AM RLC entity in order to trigger STATUS reporting at the peer AM RLC entity.

Triggers to initiate polling include:

· Transmission of last data in the buffer:

· The transmitting side of an AM RLC entity shall set the P field of an RLC data PDU to "1" if both the transmission buffer and the retransmission buffer becomes empty (excluding transmitted RLC data PDU awaiting for acknowledgements) after the transmission of the RLC data PDU;
· Expiry of poll retransmit timer:

· The transmitting side of an AM RLC entity shall:

· upon delivering a RLC data PDU with the P field set to "1" to lower layer;
· if T_poll_retransmit is not running:

· start T_poll_retransmit;
· store the SN = VT(S) - 1 in memory;
· else:

· restart T_poll_retransmit;
· replace the stored SN in memory with the SN = VT(S) - 1.
· stop T_poll_retransmit when it receives either a positive or negative acknowledgement for the corresponding RLC data PDU with the SN it stored in memory;

· when T_poll_retransmit expires:

· if both the transmission buffer and the retransmission buffer are empty (excluding transmitted RLC data PDU awaiting for acknowledgements):

· consider the AMD PDU with SN = VR(S) – 1 for retransmission;

· set the P field of the RLC data PDU to be transmitted in the next transmission opportunity to “1”;
· else:

· set the P field of the RLC data PDU to be transmitted in the next transmission opportunity to “1”.

· Every Poll_PDU PDUs:

· The transmitting side of an AM RLC entity shall:

· maintain a counter PDU_WITHOUT_POLL, which is initially set to 0;

· increment PDU_WITHOUT_POLL by one for every new AMD PDU that it forms;

· reset PDU_WITHOUT_POLL to 0 when it delivers to lower layer a RLC data PDU whose P field is set to “1”;

· set the P field of an AMD PDU that it forms to “1” when PDU_WITHOUT_POLL = Poll_PDU.

· Every Poll_Byte bytes:

· The transmitting side of an AM RLC entity shall:

· maintain a counter BYTE_WITHOUT_POLL, which is initially set to 0;

· increment BYTE_WITHOUT_POLL for every new byte of Data field element that it maps to the Data field of an AMD PDU;

· reset BYTE_WITHOUT_POLL to 0 when it delivers to lower layer a RLC data PDU whose P field is set to “1”;

· set the P field of an AMD PDU that it forms to “1” when PDU_WITHOUT_POLL >= Poll_Byte.

Editor's note: Whether or not the polling trigger “Every Poll_PDU PDUs” and “Every Poll_Byte bytes” are configurable or not is FFS. It has been decided that other polling triggers are always enabled.
7.2.3.10.3
Test description
7.2.3.10.3.1
Pre-test conditions
System Simulator:
-
Cell 1 (FDD or TDD).

UE:
-
UE in Loopback Activated state (state 4) according to [18] with 1 RLC AM DRB configured (called DRB1) according to table 7.2.3.10.3.1-1. PUCCH is configured.

Table 7.2.3.10.3.1-1: RLC Settings
	Parameter
	Value

	TBSize
	FFS octets

	Poll_PDU
	10

	Poll_Byte
	2 x (TBSize – 3)

	T_poll_retransmit
	FFS


Note:
these settings assume a 2-octet RLC header and 1-octet MAC header for non-segmented RLC SDUs.
7.2.3.10.3.2
Test procedure sequence
Table 7.2.3.10.3,2-1: Main Behavior

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS creates four RLC SDUs each with (TBSize – 3) octets for DRB1, and sends them to the UE.
	<--
	(RLC SDU#1)

(RLC SDU#2)

(RLC SDU#3)

(RLC SDU#4)
	-
	-

	2
	The SS sends four UL grants with size TBSize octets in each of them.
	<--
	(UL grants)
	-
	-

	3
	Check: The UE sends the RLC SDUs back to the SS,  with the following SN and P values:

AMD PDU#1, SN=0, P=0

AMD PDU#2, SN=1, P=0

AMD PDU#3, SN=2, P=0

AMD PDU#4, SN=3, P=1
Record time TA when the last PDU is received from the UE.
	-->
	AMD PDU#1

AMD PDU#2

AMD PDU#3

AMD PDU#4
	1
	P

	4
	The SS does not send any RLC Status Report.
	-
	-
	-
	-

	5
	The UE sends SR on PUCCH to retransmit the last RLC PDU with the P field set to 1. 

Record time TB.

Check: (TB – TA) = T_poll_retransmit 
	-->
	(SR)
	2
	P

	6
	The SS sends one UL grant with size TBSize octets.
	<--
	(UL grant)
	-
	-

	7
	Check: The UE retransmits RLC PDU#4 with SN=3 and P=1.
	-->
	AMD PDU#4
	2
	P

	8
	Upon receiving the Poll, the SS sends an RLC Status Report.
	<--
	STATUS PDU
	-
	-

	9
	Check: does the UE send a SR on PUCCH to retransmit an RLC PDU within T_poll_retransmit ms ?
	-
	-
	2
	F

	10
	SS performs a RRC Connection Reconfiguration procedure triggering an RLC-reestablishment of the RLC entity and sets Poll_PDU to 4.
	-
	-
	-
	-

	11
	The SS creates (2 x Poll_PDU) RLC SDUs each with (TBSize – 3) octets, and sends them to the UE.


	<--
	(RLC SDU#1)
(RLC SDU#2)
…

(RLC SDU#(2 x Poll_PDU))
	-
	-

	12
	The SS sends Poll_PDU UL grants with size TBSize octets in each of them.
	<--
	(UL grants)
	-
	-

	13
	Check: The UE sends the first Poll_PDU RLC SDUs back to the SS, with the following SN and P values:

AMD PDU 1, SN=0, P=0

AMD PDU 2, SN=1, P=0

...

AMD PDU (Poll_PDU – 1), SN=(Poll_PDU – 2), P=0

AMD PDU Poll_PDU, SN=(Poll_PDU – 1), P=1
	-->
	AMD PDU#1

AMD PDU#2

 …

AMD PDU#(Poll_PDU)
	3
	P

	14
	The SS sends a Status Report with NACK_SN=0 and NACK_SN=1.
	<--
	STATUS PDU
	-
	-

	15
	The SS sends two UL grants with size TBSize octets in each of them.
	<--
	(UL grants)
	-
	-

	16
	Check: The UE sends the RLC PDUs with the following SN and P values:

AMD PDU 1, SN=0, P=0

AMD PDU 2, SN=1, P=0
	-->
	AMD PDU#1

AMD PDU#2
	3
	P

	17
	The SS sends Poll_PDU UL grants with size TBSize octets in each of them.
	<--
	(UL grants)
	-
	-

	18
	Check: The UE sends Poll_PDU RLC SDUs back to the SS, with the following SN and P values:

AMD PDU (Poll_PDU + 1), SN=Poll_PDU, P=0

AMD PDU (Poll_PDU+2), SN=(Poll_PDU + 1), P=0

...

AMD PDU (2 x Poll_PDU - 1), SN=(2 x Poll_PDU - 2), P=0

AMD PDU (2 x Poll_PDU), SN=(2 x Poll_PDU - 1), P=1
	-->
	AMD PDU#(Poll_PDU + 1)

AMD PDU#(Poll_PDU + 2)

 …

AMD PDU#(2 x Poll_PDU)
	3
	P

	19
	SS performs a RRC Connection Reconfiguration procedure triggering an RLC-reestablishment of the RLC entity.
	-
	-
	-
	-

	20
	The SS creates five RLC SDUs each with (TBsize – 3) octets for DRB1, and sends them to the UE.
	<--
	(RLC SDU#1)
(RLC SDU#2)
(RLC SDU#3)
(RLC SDU#4)
(RLC SDU#5)
	-
	-

	21
	The SS sends five UL grants with size TBSize octets in each of them.
	<--
	(UL grants)
	-
	-

	22
	Check: The UE sends the RLC SDUs back to the SS, with the following SN and P values:

AMD PDU#1, SN=0, P=0

AMD PDU#2, SN=1, P=1

AMD PDU#3, SN=2, P=0

AMD PDU#4, SN=3, P=1

AMD PDU#5, SN=4, P=1
	-->
	AMD PDU#1

AMD PDU#2

AMD PDU#3

AMD PDU#4

AMD PDU#5
	4
	P


Editor's note:
In step 9, if a SR on the PUCCH can be triggered for another reason (e.g. signalling), checking uplink transmission on DRB1 would avoid the risk that a conformant UE fails the test case.

7.2.3.11
AM RLC / Receiver Status Triggers
7.2.3.11.1
Test Purpose (TP)
(1)
with { UE in E-UTRA RRC_CONNECTED state and using AM RLC }

ensure that {
  when { Reception failure of an RLC data PDU is detected }

   then { UE initiates Status Reporting }

}
(2)
with { UE in E-UTRA RRC_CONNECTED state and using AM RLC }

ensure that {
  when { Status Reporting is triggered and T_status_prohibit_timer is running}

   then { UE wait until T_prohibit_timer has expired to send Status Report }

}
(3)
with { UE in E-UTRA RRC_CONNECTED state and using AM RLC }

ensure that {
  when { Polling from peer AM RLC entity is detected }

   then { UE initiates Status Reporting }

}
7.2.3.11.2
Conformance requirements
References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.322 clauses 5.2.3. The following represents a copy/paste extraction of the requirements relevant to the test purpose; any references within the copy/paste text should be understood within the scope of the core spec they have been copied from.
 [TS 36.322, clause 5.2.3]

An AM RLC entity sends STATUS PDUs to its peer AM RLC entity in order to provide positive and/or negative acknowledgements of RLC PDUs (or portions of them).
RRC configures whether or not the status prohibit function is to be used an AM RLC entity.
Triggers to initiate STATUS reporting include:

· Polling from its peer AM RLC entity:

· The receiving side of an AM RLC entity shall trigger a STATUS report when it receives a RLC data PDU with the P field set to "1" and the HARQ reordering of the corresponding RLC data PDU is completed.

· Detection of reception failure of an RLC data PDU:

· The receiving side of an AM RLC entity shall trigger a STATUS report when T_reordering expires.

NOTE:
The expiry of T_reordering triggers both VR(MS) to be updated and a STATUS report to be triggered, but the STATUS report shall be triggered after VR(MS) is updated.
When STATUS reporting has been triggered, the receiving side of an AM RLC entity shall:

· if T_status_prohibit is not running:

· at the first transmission opportunity indicated by lower layer, construct a STATUS PDU and deliver it to lower layer;

· else:

· at the first transmission opportunity indicated by lower layer after T_status_prohibit expires, construct a STATUS PDU and deliver it to lower layer;

NOTE:
If T_status_prohibit is not running at the time STATUS reporting was triggered, the STATUS PDU size shall be accounted for in the Buffer Status Report [3] from the time STATUS reporting was triggered. If T_status_prohibit is running at the time STATUS reporting was triggered, the STATUS PDU size shall be accounted for in the Buffer Status Report [3] from the time T_reordering expires.
When a STATUS PDU has been delivered to lower layer, the receiving side of an AM RLC entity shall:

· start T_status_prohibit.

When constructing a STATUS PDU, the AM RLC entity shall:
· for the AMD PDUs with SN such that VR(R) <= SN < VR(MS) that has not been completely received yet, in increasing SN order, starting with SN = VR(R) up to the SN for which the resulting STATUS PDU fits to the total size of RLC PDU(s) indicated by lower layer:

· if no byte segments have been received yet for an AMD PDU:

· include in the STATUS PDU a NACK_SN which is set to the SN of the AMD PDU;

· else

· include in the STATUS PDU a set of NACK_SN, SOstart and SOend for each consecutive byte segments of the AMD PDU that has not been received yet.
· set the ACK_SN to the SN of the next not completely received AMD PDU which is not indicated with a NACK_SN in the resulting STATUS PDU.

7.2.3.11.3
Test description
7.2.3.11.3.1
Pre-test conditions
System Simulator:
-
Cell 1 (FDD or TDD).

UE:
-
UE in Loopback Activated state (state 4) according to [18] with 1 RLC AM DRB configured (called DRB1) according to table 7.2.3.11.3.1-1. PUCCH is configured.

Table 7.2.3.11.3.1-1: RLC settings

	Parameter
	Value

	TBSize
	FFS octets

	T_reordering
	50 ms

	T_status_prohibit
	150 ms

	T_poll_retransmit
	FFS


7.2.3.11.3.2
Test procedure sequence
Table 7.2.3.11.3.2-1: Main Behavior

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS creates ten RLC SDUs each with (TBSize – 3) octets for DRB1, then creates one AMD PDU for each RLC SDU and sends AMD PDUs with SN=0, 1, 2, and 4 to the UE. The SS sets the P field of all the AMD PDUs to 0.

Record time TA when AMD PDU#5 (with SN=4) is sent.
	<--
	AMD PDU#1

AMD PDU#2

AMD PDU#3

AMD PDU#5
	-
	-

	2
	Check 1: The UE sends SR on PUCCH to transmit Status Report. Record time TB.

Check 2: (TB  – TA ) = T_reordering
	-->
	(SR)
	1
	P

	3
	The SS sends an UL grant to the UE.
	<--
	(UL grant)
	-
	-

	4
	Check: The UE sends a Status Report with NACK_SN=3 and ACK_SN=5.
	-->
	STATUS PDU
	1
	P

	5
	The SS sends the AMD PDUs with SN=5, 6, 8 and 9 (with P = 0 for all of them) to the UE within (T_status _prohibit / 2 ) ms after it receives the SR in step 2 above.
	<--
	AMD PDU#6

AMD PDU#7

AMD PDU#9

AMD PDU#10
	-
	-

	6
	Check 1: The UE sends SR on PUCCH to transmit Status Report. Record time TC.

Check 2: (TC  – TB ) = T_status_prohibit
	-->
	(SR)
	2
	P

	7
	The SS sends an UL grant to the UE.
	<--
	(UL grant)
	-
	-

	8
	Check: The UE sends a Status Report with NACK_SN=3, NACK_SN=7 and ACK_SN=10.
	-->
	STATUS PDU
	2
	P

	9
	The SS waits for T_status_prohibit.
	-
	-
	-
	-

	10
	The SS sends the RLC PDUs with SN=3 (P=0), SN=7 (P=0), and resends PDU with SN=9 (P=1) to the UE.
	<--
	AMD PDU#4

AMD PDU#8

AMD PDU#10
	-
	-

	11
	Check: The UE sends SR on PUCCH to transmit Status Report. 
	-->
	(SR)
	3
	P

	12
	The SS sends an UL grant to the UE.
	<--
	(UL grant)
	-
	-

	13
	Check: The UE sends a Status Report with no NACK_SN and ACK_SN = 10.
	-->
	STATUS PDU
	3
	P


7.2.3.13 
AM RLC / Operation of the RLC re-establishment procedure / UE Terminated
7.2.3.13.1

Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE is requested to perform a RRC Connection reconfiguration with RLC re-establishment }

    then { the UE discards the remaining AMD PDUs; and discards all RLC SDUs in the transmitting side; and reset all state variables to their initial values.  }

}

[Editor’s note: The test purpose has been limited to verify that any remaining AMD PDUs in receiving side and any remaining RLC SDUs in transmitting side are discarded; and that state variables are reset to their initial values. Thus are the following conformance requirements not verified: 
(1) “discard all RLC control PDUs” - due to not feasible to trigger re-establishment of RLC entity while there is a RLC control PDU pending for transmission; 
(2) “when possible, reassemble RLC SDUs from any byte segments of AMD PDUs with SN < VR(MR) in the receiving side, remove RLC headers when doing so and deliver the reassembled RLC SDUs to upper layer” - due to not feasible to verify delivery to upper layer as the transmitting side will discard the returned UL SDU).; and
(3) “stop and reset all timers” has not been included in this version of the test case and is FFS. Is it essential to verify in the RLC re-establishment test case?] 

7.2.3.13.2

Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.322, clause 5.4. The following represents a copy/paste extraction of the requirements relevant to the test purpose; any references within the copy/paste text should be understood within the scope of the core spec they have been copied from.

[TS 36.322, clause 5.4]

RLC re-establishment is performed upon request by RRC, and the function is applicable for AM and UM RLC entities.
When RRC indicates that an RLC entity should be re-established, the RLC entity shall:

· if it is an AM RLC entity:
· when possible, reassemble RLC SDUs from any byte segments of AMD PDUs with SN < VR(MR) in the receiving side, remove RLC headers when doing so and deliver the reassembled RLC SDUs to upper layer if not delivered before;

· discard the remaining AMD PDUs and byte segments of AMD PDUs in the receiving side;

· discard all RLC SDUs and AMD PDUs in the transmitting side;

· discard all RLC control PDUs.

· stop and reset all timers;
· reset all state variables to their initial values.
7.2.3.13.3
Test description

7.2.3.13.3.1
Pre-test conditions

System Simulator:

· Cell 1 (FDD or TDD)

UE:

· UE in test state Loopback Activated (state 4) according to [18] clause 4.5 with UL RLC SDU size configured to be the same as received in DL RLC SDUs. 
[Editor’s note: It needs to be further studied if the test case should be expanded to use one additional AM DRB to verify that the UE is only performing the RLC re-establishment on the specific DRB as requested by the SS.] 

7.2.3.13.3.2
Test procedure sequence

Table 7.2.3.13.3.2-1: Main Behavior
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS creates 3 RLC SDUs of size [TBD] segmented into two AMD PDUs each. AMD PDU#1 and AMD PDU#2 belongs to RLC SDU#1, AMD PDU#3 and #4 belongs to RLC SDU#2 and AMD PDU#5 and #6 belongs to RLC SDU#3. SS transmits AMD PDU#1, AMD PDU#2 and AMD PDU#4.
	<--
	AMD PDU#1

AMD PDU#2 
AMD PDU#4
	-
	-

	2
	Check: Does UE returns RLC SDU#1?
	-->
	(RLC SDU#1)
	1
	P

	3
	SS does not acknowledge the reception of RLC SDU#1.
	-
	-
	-
	-

	4
	SS performs a RRC Connection Reconfiguration procedure triggering an RLC-reestablishment of an RLC entity. 

See Note 1.
	-
	-
	-
	-

	5
	SS transmits AMD PDU#5 with SN=0 and the P field set to "1"
	<--
	AMD PDU#5
	1
	-

	6
	Check: Does the STATUS PDU report an AMD PDU with SN=3 as missing? (i.e. using NACK_SN, SOstart / SOend)

See Note 2. 
	-->
	STATUS PDU
	1
	F

	7
	SS transmits AMD PDU#6 with SN=Receiving_AM_Window_Size+2
	<--
	AMD PDU#6
	1
	-

	8
	Check: Does UE return RLC SDU#3 within [1s]?

See Note 3.
	-->
	(RLC SDU#3)
	1
	F

	9
	SS transmits AMD PDU#6 with SN=2
	<--
	AMD PDU#6
	1
	-

	10
	Check: Does UE return RLC SDU#3 with its first AMD PDU with SN=0?
	-->
	(RLC SDU#3)
	1
	P

	Note 1
The conformant UE discards any remaining AMD PDUs in the receiver and transmitter side, stops and resets all timers and resets all state variables to their initial values.
Note 2
AMD PDU#4 have been discarded by the conformant UE in step 4.

Note 3
AMD PDU#6 have been discarded by the conformant UE due to being outside the receiving window size.


7.2.3.13.3.3
Specific message contents
Table 7.2.3.13.3.3-1: RRCConnectionReconfiguration (step 4)

	Derivation Path: 36.508 clause [TBD], Table Nr [TBD]

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfiguration
	
	
	

	         - Rlc-ReestablishmentRequest
	true
	
	


<End of modified section>
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