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<Start of Modified Section>
4A.2.1.4
PDCP test model


[image: image1.emf] 

  PHY    

  MAC  

  Loopback above PDCP in UE  

DTCH   DTCH  

  AM  

  AM  

 

Ciphering  

 

 

 

Ciphering  

 

 

TTCN CODE  

S RB1  

PDCP  

RLC  

DRB   DRB  


Figure 4A.2.1.4-1: Test model for PDCP testing

In general the UE is configured in Test Loop Mode A, to loop back the user domain data above PDCP layer. Ciphering is optionally configured on UE side. 
4A.2.2
RRC / NAS test model
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Figure 4A.2.2-1: Test model for NB-IoT RRC/NAS testing

The UE is configured in normal mode. On UE side NAS security (ciphering/integrity) is enabled and ROHC is optionally configured.  For UP, PDCP and AS security (ciphering/integrity) are enabled.

On the SS Side L1, MAC and RLC are configured in normal mode. They shall perform all of their functions. For SRB0 the DL and UL port is above RLC. For SRB1/SRB1bis the port is above/below the RRC and NAS emulator, which is implemented as a parallel test component. NAS security (integrity/ciphering) is enabled.  For UP, PDCP is configured in normal mode and the DRB port is above PDCP. AS security (ciphering/integrity) is enabled.

The NAS emulator for SRB1/SRB1bis shall provide the ciphering and integrity functionality for the NAS messages. In the UL direction, the SS shall report RRC messages, still containing (where appropriate) the secure and encoded NAS message, to the RRC port. In DL, RRC and NAS messages with same timing information shall be embedded in one PDU after integrity and ciphering for NAS messages.

The UL Scheduling Grant and DL Scheduling Assignments are configured from TTCN over the system control port.
<End of Modified Section>

<Start of Modified Section>

7A.4.2
Uplink transmissions

Table 7A.4.2-1: Timing of uplink transmissions

	...
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	...

	...
	DCI format N0
	
	UL-SCH
	
	ACK/NACK
	...

	
	(tDCI1(
	( tdelay1 (
	(tData(
	( tdelay2 (
	(tDCI2(
	


with

	tDCI1
	( 2ms
	for Rmax = 16 and DCI subframe repetition number = 0 (TS 36.213 [30] clause 16.6)

	tdelay1
	( 8ms
	according to TS 36.213 [30] table 16.5.1-1

	tData
	( 1ms
	depending on TBS and number of repetitions (TS 36.213 [30] clause 16.5.1 and TS 36.211 Table 10.1.2.3-1) (NOTE 4)

	tdelay2
	( 3ms
	according to TS 36.213 [30] clause 16.5.2

	tDCI2
	( 2ms
	(same as tDCI1)


NOTE 1:
In addition to the delay in table 7A.4.2-1 there is further delay caused by PBCH, NPSS, NSSS, SI transmissions.

NOTE 2:
Assuming a search space configuration as per clause 7A.3 in general an uplink transmission takes one search space cycle.

NOTE 3:
Even when in case of necessary UL re-transmission the grant for the re-transmission is sent immediately using adaptive HARQ NACK it is hardly predictable how many search space cycles the complete successful transmission takes. Nevertheless one re-transmission may still be finished in the same search space cycle in which the initial UL has been scheduled. 

NOTE 4:
For single tone (
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) according to TS 36.213 [30] Table 16.5.1.2-1 the maximum value of ITBS is 10. Therefore according to table 16.5.1.2-2 the maximum grant of 1000 bits requires at least IRU = 5 corresponding to 6 resource units.
Furthermore for single tone according to TS 36.211 [35] Table 10.1.2.3-1 a resource unit takes 16 slots i.e. 8ms.
( tData ( 48ms (6 * 8) for maximum grant (single-tone).

<End of Modified Section>

<Start of Modified Section>

7A.6.2
Downlink transmissions

The SS gets configured with: 

-
configuration of the UE specific search space (Rmax, G, (offset)

-
search space candidate to be used for DL assignments within the search space

-
DCI to be used for DL assignments:
normal mode: 
transport block size, ITBS and ISF to be automatically determined by the SS
explicit mode:
DCI with ITBS, ISF provided by TTCN

When the SS gets a message from TTCN to be sent in DL it shall:

-
when the timing info is now, schedule the DL assignment in the next search space not being used for HARQ re-transmissions.

-
when a specific timing info is given, schedule the DL assignment by using the configured search space candidate in the next NPDCCH period starting at or after the given point in time. If for any reason there is an ongoing UL or DL transmission so that the UE may not monitor the NPDCCH, the SS shall raise an error. 
NOTE: The search space candidate is given as index (0..7) in the configuration of the UE specific search space corresponding to u in the calculations of clause 16.6 in TS 36.213 [30].

-
when timing info is "now" and a previous DL transmission is still pending, schedule the DL assignment of the 2nd message in the search space starting after the HARQ ACK of the 1st message.

-
when e.g. an RRC message containing user data needs to be segmented by the RLC layer transmission of the resulting transport blocks shall be scheduled in consecutive search space cycles and the given timing info is applied for the first transmission.

-
when TBS, ITBS and ISF shall be determined by the SS, use the mapping according to table 7A.6.2-1, otherwise use ITBS and ISF as provided by TTCN.

Table 7A.6.2-1: DL Resource allocation in normal mode

	amount of pending DL data (bits): NData
	TBS to be chosen by the SS
	ITBS
(NOTE)
	ISF
(NOTE)
	Comment

	NData ≤ 16
	16
	0
	0
	

	16 < NData ≤ 24
	24
	1
	0
	

	24 < NData ≤ 32
	32
	2
	0
	

	32 < NData ≤ 40
	40
	3
	0
	

	40 < NData ≤ 56
	56
	4
	0
	

	56 < NData ≤ 72
	72
	5
	0
	

	72 < NData ≤ 88
	88
	6
	0
	

	88 < NData ≤ 104
	104
	7
	0
	

	104 < NData ≤ 120
	120
	8
	0
	

	120 < NData ≤ 136
	136
	9
	0
	

	136 < NData ≤ 144
	144
	10
	0
	TBS=152 skipped as it would require ISF=5 (NOTE 1)

	144 < NData ≤ 176
	176
	6
	1
	NOTE 2

	176 < NData ≤ 208
	208
	4
	2
	NOTE 2

	208 < NData ≤ 224
	224
	7
	1
	

	224 < NData ≤ 256
	256
	8
	1
	

	256 < NData ≤ 296
	296
	9
	1
	

	296 < NData ≤ 328
	328
	10
	1
	TBS=344 skipped as it would require ISF=7 (NOTE 1)

	328 < NData ≤ 392
	392
	8
	2
	TBS=376 skipped as it would require ITBS=11 (NOTE 2)

TBS=408 skipped as it would require ISF=5 (NOTE 1)

TBS=424 skipped as it would require ISF=4 (NOTE 1)


	392 < NData ≤ 456
	456
	9
	2
	TBS=440 skipped as it would require either ITBS=12 (NOTE 2) or ISF=6 (NOTE 1)

	456 < NData ≤ 472
	472
	7
	3
	

	472 < NData ≤ 504
	504
	10
	2
	

	504 < NData ≤ 536
	536
	8
	3
	TBS=552 skipped as it would require ISF=6 (NOTE 1)

TBS=568 skipped as it would require ISF=7 (NOTE 1)

	536 < NData ≤ 616
	616
	9
	3
	TBS=584 skipped as it would require either ITBS=11 (NOTE 2) or ISF=4 (NOTE 1)

TBS=600 skipped as it would require ISF=5 (NOTE 1)

	616 < NData
	680
	10
	3
	NOTE 2

	NOTE 1:
According to TS 36.213 [30] Table 16.4.1.5.1-1

NOTE 2:
According to TS 36.213 [30] clause 16.4.1.5.1 for operationModeInfo set to ‘00’ or ‘01’ (Inband Operation Mode) ITBS is 0 ≤ ITBS ≤ 10


-
ISF ≤ 3 for all DL transmission (i.e. a DL transmission needs not more than 4 NB-IoT DL subframes, which is needed for maximum TBS of 680)

7A.6.3
Periodic uplink grants

Periodic scheduling of UL grants applies for polling mode according to clause 7A.5.2, i.e. in general the UE is configured with SR-ProhibitTimer(s) to be prevented from triggering RACH procedures in connected mode.

The SS gets configured with: 

-
configuration of the UE specific search space (Rmax, G, (offset)

-
search space candidate to be used for UL grants within the search space

-
configuration of grant scheduling:

-
DCI of the UL grants

-
number of UL grants to be scheduled: one grant only, several, continuous

-
periodicity: every search space, every 2nd search space, ...
When the SS gets configured for periodic scheduling of uplink grants, the SS shall:

-
start UL grant scheduling with the next available search space candidate as configured for the UE specific search space after the given timing information (which can be "now" or a specific point in time).

-
not give any additional grants base on buffer status reporting by the UE.

-
not use the adaptive HARQ ACK to schedule another transmission.

-
when DL transmission is scheduled, shift any UL grant which would be scheduled for the same search space to the next search space cycle not being needed for DL transmission, i.e. DL transmissions have higher priority than UL grants.
NOTE: the periodicity is related to beginning of the UL grant scheduling i.e. independent from whether or not a single grant is shifted due to DL transmissions.
Table 7A.6.3-1 gives an example for periodic UL grant scheduling for a periodicity of every 3rd search space cycle: at UESS cycle 7 the UL grant is shifted to cycle 8 due to DL transmission.

Table 7A.6.3-1: Periodic UL grant scheduling – Example for UL and DL transmissions

	...
	UESS cycle 1
	UESS cycle 2
	UESS cycle 3
	UESS cycle 4
	UESS cycle 5
	UESS cycle 6
	UESS cycle 7
	UESS cycle 8
	UESS cycle 9
	UESS cycle 10
	...

	UL grant configuration
	UL
	
	DL
	UL
	
	
	DL
	UL
	
	UL
	


<End of Modified Section>
<Start of Modified Section>

7A.7
RRC Connection Release Sequence

According to TS 36.331 [19], clause 5.3.8.3, after reception of the RRCConnectionRelease the UE may either wait 10s or for indication of acknowledgement from lower layer. Furthermore according to TS 36.331 [19], clause 5.3.12, upon leaving RRC_CONNECTED the UE resets layer 2.

,
Assuming search space cycles of 64ms as described in clause 7A.3 and with a given search space cycle N starting at time T being at least 100ms in advance, TTCN scheduled schedules the RRC Connection Release Sequence as

1.
At T:
Start of search space cycle N:

Send RRCConnectionRelease, stop UL grants.
2.
At T + 64ms:
Start of search space cycle N+1:

Release security (optional; only when security has been configured).

Scheduling of UL grants for search space cycle N+1 and four subsequent cycles

(NOTE 1).
3.
At T + 80ms:
Release SRBs and DRBs (if configured).

4.
At T + 96ms:
(Re-) configure SRBs.
5.
Delay of 11000ms from T onward (NOTE 2)
NOTE 1:
The UL grants are provided to allow the UE to send an RLC ACK to acknowledge the RRCConnectionRelease; as RLC is not configured anymore or reset at the SS already, the ACK is discarded by the SS.
NOTE 2:
The delay 11000ms is 10s delay according to TS 36.331 [19] + 10% to ensure the UE is re-camping on the cell and has read relevant system information, MIB, SIB1, SIB2 and all other SIs.
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