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<Start of Changed Section> 

22.3.2.6
NB-IoT / UM RLC / Correct use of sequence numbering / Concatenation, segmentation and reassembly / SC-MCCH and SC-MTCH
22.3.2.6.1
Test Purpose (TP)

(1)

with { UE in E-UTRAN RRC IDLE state and receiving an SC-PTM service }

ensure that {
  when { UE receives UMD PDU on SC-MTCH containing a FI field set to 00 }

    then { UE correctly decodes the received UMD PDU }

            }

(2)

with { UE in E-UTRAN RRC IDLE state and receiving an SC-PTM service }

ensure that {
  when { UE receives UMD PDU on SC-MTCH containing a FI field set to 01 }

    then { UE correctly decodes the received UMD PDU }

            }

(3)

with { UE in E-UTRAN RRC IDLE state and receiving an SC-PTM service }

ensure that {
  when { UE receives UMD PDU on SC-MTCH containing a FI field set to 11 }

    then { UE correctly decodes the received UMD PDU }

            }

(4)

with { UE in E-UTRAN RRC IDLE state and receiving an SC-PTM service }

ensure that {
  when { UE receives UMD PDU on SC-MTCH containing a FI field set to 10 }

    then { UE correctly decodes the received UMD PDU }

            }

      }

(5)

with { UE in E-UTRAN RRC IDLE state and receiving an SC-PTM service }

ensure that {

  when { UE receives UM PDUs on SC-MTCH with SN gap }

    then { UE delivers them to the upper layer in sequence }

            }

      }

(6)

with { UE in E-UTRAN RRC IDLE state and receiving an SC-PTM service }

ensure that {

  when { UE receives UM PDUs on SC-MTCH with SN falls outside of reordering window }

    then { UE delivers them to the upper layer in sequence }

            }

      }

(7)

with { UE in E-UTRAN RRC IDLE state and receiving an SC-PTM service }

ensure that {

  when { UE receives UM PDU on SC-MTCH with Length Indicator value larger than RLC PDU size }

    then { UE discards the RLC PDU }

            }

      }

22.3.2.6.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.322, clauses 4.2.1, 5.1.2.2, 6.2.1.3, 6.2.2.6 and 7.2.

[TS 36.322, clause 4.2.1]
The description in this sub clause is a model and does not specify or restrict implementations.

RRC is generally in control of the RLC configuration. For NB-IoT, RRC configurable parameters are specified in RLC-Config-NB [5].

…

An RLC entity can be configured to perform data transfer in one of the following three modes: Transparent Mode (TM), Unacknowledged Mode (UM) or Acknowledged Mode (AM). Consequently, an RLC entity is categorized as a TM RLC entity, an UM RLC entity or an AM RLC entity depending on the mode of data transfer that the RLC entity is configured to provide. For NB-IoT, RLC UM is only supported for SC-MCCH and SC-MTCH.

[TS 36.322, clause 5.1.2.2]

The receiving UM RLC entity shall maintain a reordering window according to state variable VR(UH) as follows:

-
a SN falls within the reordering window if (VR(UH) – UM_Window_Size) <= SN < VR(UH);

-
a SN falls outside of the reordering window otherwise.

When receiving an UMD PDU from lower layer, the receiving UM RLC entity shall:

-
either discard the received UMD PDU or place it in the reception buffer (see sub clause 5.1.2.2.2);

-
if the received UMD PDU was placed in the reception buffer:

-
update state variables, reassemble and deliver RLC SDUs to upper layer and start/stop t-Reordering as needed (see sub clause 5.1.2.2.3);

When t-Reordering expires, the receiving UM RLC entity shall:

-
update state variables, reassemble and deliver RLC SDUs to upper layer and start t-Reordering as needed (see sub clause 5.1.2.2.4).

…

When an UMD PDU with SN = x is received from lower layer, the receiving UM RLC entity shall:

-
if VR(UR) < x < VR(UH) and the UMD PDU with SN = x has been received before; or

-
if (VR(UH) – UM_Window_Size) <= x < VR(UR):
-
discard the received UMD PDU;
-
else:

-
place the received UMD PDU in the reception buffer.

…

When an UMD PDU with SN = x is placed in the reception buffer, the receiving UM RLC entity shall:

-
if x falls outside of the reordering window:

-
update VR(UH) to x + 1;
-
reassemble RLC SDUs from any UMD PDUs with SN that falls outside of the reordering window, remove RLC headers when doing so and deliver the reassembled RLC SDUs to upper layer in ascending order of the RLC SN if not delivered before;

-
if VR(UR) falls outside of the reordering window:

-
set VR(UR) to (VR(UH) – UM_Window_Size);

-
if the reception buffer contains an UMD PDU with SN = VR(UR):

-
update VR(UR) to the SN of the first UMD PDU with SN > current VR(UR) that has not been received;

-
reassemble RLC SDUs from any UMD PDUs with SN < updated VR(UR), remove RLC headers when doing so and deliver the reassembled RLC SDUs to upper layer in ascending order of the RLC SN if not delivered before;

-
if t-Reordering is running:

-
if VR(UX) <= VR(UR); or
-
if VR(UX) falls outside of the reordering window and VR(UX) is not equal to VR(UH)::
-
stop and reset t-Reordering;
-
if t-Reordering is not running (includes the case when t-Reordering is stopped due to actions above):

-
if VR(UH) > VR(UR):
-
start t-Reordering;
-
set VR(UX) to VR(UH).
…

When t-Reordering expires, the receiving UM RLC entity shall:

-
update VR(UR) to the SN of the first UMD PDU with SN >= VR(UX) that has not been received;

-
reassemble RLC SDUs from any UMD PDUs with SN < updated VR(UR), remove RLC headers when doing so and deliver the reassembled RLC SDUs to upper layer in ascending order of the RLC SN if not delivered before;

-
if VR(UH) > VR(UR):

-
start t-Reordering;
-
set VR(UX) to VR(UH).
[TS 36.322, clause 6.2.1.3]

…

An UM RLC entity is configured by RRC to use either a 5 bit SN or a 10 bit SN. When the 5 bit SN is configured, the length of the fixed part of the UMD PDU header is one byte. When the 10 bit SN is configured, the fixed part of the UMD PDU header is identical to the fixed part of the AMD PDU header, except for D/C, RF and P fields all being replaced with R1 fields. The extension part of the UMD PDU header is identical to the extension part of the AMD PDU header (regardless of the configured SN size).

…

[TS 36.322, clause 6.2.2.5]

Length: 11 bits for RLC UM, 11 bits or 15 bits for RLC AM. The length of the LI field for RLC AM is configured by upper layers.

The LI field indicates the length in bytes of the corresponding Data field element present in the RLC data PDU delivered/received by an UM or an AM RLC entity. The first LI present in the RLC data PDU header corresponds to the first Data field element present in the Data field of the RLC data PDU, the second LI present in the RLC data PDU header corresponds to the second Data field element present in the Data field of the RLC data PDU, and so on. The value 0 is reserved.

[TS 36.322, clause 6.2.2.6]

Length: 2 bits.

The FI field indicates whether a RLC SDU is segmented at the beginning and/or at the end of the Data field. Specifically, the FI field indicates whether the first byte of the Data field corresponds to the first byte of a RLC SDU, and whether the last byte of the Data field corresponds to the last byte of a RLC SDU. The interpretation of the FI field is provided in Table 6.2.2.6-1.

Table 6.2.2.6-1: FI field interpretation

	Value
	Description

	00
	First byte of the Data field corresponds to the first byte of a RLC SDU.

Last byte of the Data field corresponds to the last byte of a RLC SDU.

	01
	First byte of the Data field corresponds to the first byte of a RLC SDU.

Last byte of the Data field does not correspond to the last byte of a RLC SDU.

	10
	First byte of the Data field does not correspond to the first byte of a RLC SDU.

Last byte of the Data field corresponds to the last byte of a RLC SDU.

	11
	First byte of the Data field does not correspond to the first byte of a RLC SDU.

Last byte of the Data field does not correspond to the last byte of a RLC SDU.


[TS 36.322, clause 7.2]
a) AM_Window_Size

This constant is used by both the transmitting side and the receiving side of each AM RLC entity to calculate VT(MS) from VT(A), and VR(MR) from VR(R). AM_Window_Size = 512 when a 10 bit SN is used, AM_Window_Size = 32768 when a 16 bit SN is used.

b) UM_Window_Size

This constant is used by the receiving UM RLC entity to define SNs of those UMD PDUs that can be received without causing an advancement of the receiving window. UM_Window_Size = 16 when a 5 bit SN is configured, UM_Window_Size = 512 when a 10 bit SN is configured and UM_Window_Size = 0 when the receiving UM RLC entity is configured for MCCH, MTCH, SC-MCCH, SC-MTCH or STCH for sidelink communication.

22.3.2.6.3
Test description

22.3.2.6.3.1
Pre-test conditions

System Simulator:

-
Ncell 1. 

-
System information combination 5 as defined in TS 36.508[18] clause 8.1.4.3.1 is used in Ncell 1.

-
SCPTMConfiguration-NB as defined in TS 36.508[18] Table 8.1.6.1-15a is transmitted on SC-MCCH.
UE:

-
E-UTRAN NB-IoT UE supporting SC-PTM services.

Preamble:

-
UE is in NB-IoT UE Registered, Connected mode, UE Test Mode Activated (State 2A-NB) according to TS 36.508 [18] in Ncell 1(serving cell) with the UE Test Mode Activated.

-
The UE is made interested in receiving SC-PTM service in the PLMN of Ncell 1 with MBMS Service ID 1.
22.3.2.6.3.2
Test procedure sequence
Table 22.3.2.6.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits an RRCConnectionRelease-NB message to release RRC connection and move to RRC_IDLE.
	<--
	RRC: RRCConnectionRelease-NB
	-
	-

	2
	Wait for a period equal to the SC-MCCH repetition period for the UE to receive SCPTMConfiguration-NB message.
	-
	-
	-
	-

	3
	The generic procedures described in TS 36.508 subclause TS 36.508, clause 8.1.5A.2.3 and 8.1.5.2B.3 is performed on Ncell 1 to close UE test loop Mode F.
	-
	-
	-
	-

	4
	The SS transmits an RRCConnectionRelease-NB message to release RRC connection and move to RRC_IDLE.
	<--
	RRC: RRCConnectionRelease-NB
	-
	-

	5
	Wait for a period equal to the SC-MCCH repetition period for the UE to receive SCPTMConfiguration-NB message.
	-
	-
	-
	-

	6
	The SS transmits UMD PDU#1 containing a complete RLC SDU#1 (FI field = 00). 
	<--
	UMD PDU#1 (SN=0)
	-
	-

	7
	The SS transmits UMD PDU#2 containing the first segment of RLC SDU#2 (FI field = 01). 
	<--
	UMD PDU#2 (SN=1)
	-
	-

	8
	The SS transmits UMD PDU#3 containing the second segment of RLC SDU#2 (FI field = 11).
	<--
	UMD PDU#3 (SN=2)
	-
	-

	9
	The SS transmits UMD PDU#4 containing the last segment of RLC SDU#2 (FI field = 10).
	<--
	UMD PDU#4 (SN=3)
	-
	-

	10
	The generic procedures described in TS 36.508 subclause TS 36.508, clause 8.1.5A.2.3 are performed
	-
	-
	-
	-

	11
	The SS transmits an UE TEST LOOP MODE F SCPTM PACKET COUNTER REQUEST message.
	<--
	RRC: DLInformationTransfer-NB
TC: UE TEST LOOP MODE F SCPTM PACKET COUNTER REQUEST
	-
	-

	12
	UE responds with UE TEST LOOP MODE F SCPTM PACKET COUNTER RESPONSE.
	-->
	RRC: ULInformationTransfer-NB
TC: UE TEST LOOP MODE F SCPTM PACKET COUNTER RESPONSE
	-
	-

	13
	Check: Is the number of reported MBMS Packets received on the SC-MTCH in step 12 equal to 2?
	-
	-
	1,2,3,4
	P

	14
	The SS transmits an RRCConnectionRelease-NB message to release RRC connection and move to RRC_IDLE.
	<--
	RRC: RRCConnectionRelease-NB
	-
	-

	15
	Wait for a period equal to the SC-MCCH repetition period for the UE to receive SCPTMConfiguration-NB message.
	-
	-
	-
	-

	16
	The SS transmits UMD PDU#5 containing a complete RLC SDU#3. 
	<--
	UMD PDU#5 (SN=6)
	-
	-

	17
	The SS transmits UMD PDU#6 containing a complete RLC SDU#4. 
	<--
	UMD PDU#6 (SN=8)
	-
	-

	18
	The generic procedures described in TS 36.508 subclause TS 36.508, clause 8.1.5A.2.3  are performed
	-
	-
	-
	-

	19
	The SS transmits an UE TEST LOOP MODE F SCPTM PACKET COUNTER REQUEST message.
	<--
	RRC: DLInformationTransfer-NB
TC: UE TEST LOOP MODE F SCPTM PACKET COUNTER REQUEST
	-
	-

	20
	UE responds with UE TEST LOOP MODE F SCPTM PACKET COUNTER RESPONSE.
	-->
	RRC: ULInformationTransfer-NB
TC: UE TEST LOOP MODE F SCPTM PACKET COUNTER RESPONSE
	-
	-

	21
	Check: Is the number of reported MBMS Packets received on the SC-MTCH in step 20 equal to 4?
	-
	-
	5
	P

	22
	The SS transmits an RRCConnectionRelease-NB message to release RRC connection and move to RRC_IDLE.
	<--
	RRC: RRCConnectionRelease-NB
	-
	-

	23
	Wait for a period equal to the SC-MCCH repetition period for the UE to receive SCPTMConfiguration-NB message.
	-
	-
	-
	-

	24
	The SS transmits UMD PDU#8 containing a complete RLC SDU#4. 
	<--
	UMD PDU#8 (SN=8)
	-
	-

	25
	The SS transmits UMD PDU#7 containing a complete RLC SDU#5.
	<--
	UMD PDU#7 (SN=7)
	-
	-

	26
	The generic procedures described in TS 36.508 subclause TS 36.508, clause 8.1.5A.2.3  are performed
	-
	-
	-
	-

	27
	The SS transmits an UE TEST LOOP MODE F SCPTM PACKET COUNTER REQUEST message.
	<--
	RRC: DLInformationTransfer-NB
TC: UE TEST LOOP MODE F SCPTM PACKET COUNTER REQUEST
	-
	-

	28
	UE responds with UE TEST LOOP MODE F SCPTM PACKET COUNTER RESPONSE.
	-->
	RRC: ULInformationTransfer-NB
TC: UE TEST LOOP MODE F SCPTM PACKET COUNTER RESPONSE
	-
	-

	29
	Check: Is the number of reported MBMS Packets received on the SC-MTCH in step 28 equal to 6?
	-
	-
	6
	P

	30
	The SS transmits an RRCConnectionRelease-NB message to release RRC connection and move to RRC_IDLE.
	<--
	RRC: RRCConnectionRelease-NB
	-
	-

	31
	Wait for a period equal to the SC-MCCH repetition period for the UE to receive SCPTMConfiguration-NB message.
	-
	-
	-
	-

	32
	The SS transmits UMD PDU#9 containing first segment of RLC SDU#6.
	<--
	UMD PDU#9 (SN=9)
	-
	-

	33
	The SS transmits UMD PDU#10 containing last segment of RLC SDU#6, first segment of RLC SDU#7 and with Length Indicator that points beyond the end of the UMD PDU#11.
	<--
	UMD PDU#10 (SN=10)
	-
	-

	34
	The SS transmits UMD PDU#11 containing last segment of RLC SDU#7.
	<--
	UMD PDU#11 (SN=11)
	-
	-

	35
	The generic procedures described in TS 36.508 subclause TS 36.508, clause 8.1.5A.2.3  are performed
	-
	-
	-
	-

	36
	The SS transmits an UE TEST LOOP MODE F SCPTM PACKET COUNTER REQUEST message.
	<--
	RRC: DLInformationTransfer-NB
TC: UE TEST LOOP MODE F SCPTM PACKET COUNTER REQUEST
	-
	-

	37
	UE responds with UE TEST LOOP MODE F SCPTM PACKET COUNTER RESPONSE.
	-->
	RRC: ULInformationTransfer-NB
TC: UE TEST LOOP MODE F SCPTM PACKET COUNTER RESPONSE
	-
	-

	38
	Check: Is the number of reported MBMS Packets received on the SC-MTCH in step 37 greater than 6?
	-
	-
	7
	F

	39
	The SS transmits an RRCConnectionRelease-NB message to release RRC connection and move to RRC_IDLE.
	<--
	RRC: RRCConnectionRelease-NB
	-
	-


22.3.2.6.3.3
Specific message contents
Table 22.3.2.6.3.3-1: ACTIVATE TEST MODE (preamble)

	Derivation Path: 36.508, Table 8.1.5.2A.4-1, condition UE TEST LOOP MODE F.


Table 21.1.4.3-2: CLOSE UE TEST LOOP (step 3, Table 22.3.2.6.3.2-1)

	Derivation Path: 36.508, Table 8.1.5.2B.4-1, condition UE TEST LOOP MODE F


Table 22.3.2.6.3.3-3: SCPTMConfiguration-NB (preamble and all steps)

	Derivation Path: 36.508, Table 8.1.6.1-15a


<End of Changed Section>
