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6.5
NB-IoT ASP Definitions
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Figure 6.5-1: NB-IoT ASP Test Model

6.5.1
Configuration Primitives

Annex F contains the ASP definitions for configurations.

<End of Modified Section>
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7A.4.1
Random access procedure

Details regarding random access procedure in NB-IoT are specified in clause 16.3 of TS 36.213 [30] and clause 5.1 of TS 36.321 [16]. The timing of a random access procedure in NB-IoT is illustrated in table 7A.4.1-1. 

Table 7A.4.1-1: Timing of random access procedure
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	Type2 CSS
	...
	Type2 CSS
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	RACH preamble
	
	DCI format N1
	
	RAR with UL grant
	
	Msg3
	...
	DCI format N0/1
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	( tdelay1 (
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	( tdelay5 (
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	step 2
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	step 4
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with

	steps 1-4
	Random access procedure according to TS 36.300 [69] clause 10.1.5.1:

step 2:
RAR is addressed to RA-RNTI

step 3:
Msg3 contains either a CCCH SDU (a) or the C-RNTI (b)

step 4:
a) temporary C-RNTI based contention resolution (DL assignment for Msg4)
b) C-RTNI based contention resolution (UL grant)
NOTE: 
According to TS 36.213 [30] clause 16.5.1, Table 16.5.1-4 and clause 16.4.1, Table 16.4.1-5 the DCI for step 4 is sent on NPDCCH in the Type2 common search space

	tdelay1
	( 3ms (but up to ( 50ms)
	depends on Type2-CSS configuration, start of RA response window according to TS 36.321 [16] clause 5.1.4 and when the RACH preamble happens

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

	tdelay2
	( 4ms
	scheduling delay according to DCI (TS 36.213 [30] clause 16.4.1 and table 16.4.1-1)

	tRAR
	( 1ms
	depending on TBS and number of repetitions (TS 36.213 [30] clause 16.4.1)

	tdelay3
	( 12ms
	scheduling delay according to RAR grant (TS 36.213 [30] clause 16.3.3)

	tMsg3
	( 1ms
	depending on MSC index and number of repetitions according to RAR grant; the TBS is 88 bits in all cases (TS 36.213 [30] clause 16.3.3)

	tdelay4
	( 3ms
	delay before the UE monitors NPDCCH again (TS 36.213 [30] clause 16.6)

	tdelay5
	( 13ms
	depending on whether UL or DL transmission follows, see clause 7A.4.2 and 7A.4.3


NOTE 1:
In addition to the delay in table 7A.4.1-1 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 a random access procedure needs more than two search space cycles.

<End of Modified Section>
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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.

-
As the UE resets layer 2 anyway after 60ms there is no need to provide the UE with UL grants for layer 2 signalling (e.g. RLC ACK). 

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).

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)
NOTE:
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.

7A.8
DL CCCH Message and Contention Resolution MAC Control Element transmission in one MAC PDU or in separate MAC PDUs


As the UE needs to know the configuration of the UE-specific search space to receive further DL messages being addressed with the C-RNTI, in case of temporary C-RNTI based contention resolution Msg4 of the random access procedure shall contain the DL CCCH message together with the Contention Resolution MAC Control Element transmission, i.e. in NBIOT the DL CCCH cannot be sent in a separate DL message after contention resolution. 

<End of Modified Section>
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7A.11
Error Indication

The SS shall raise an error indication in all cases of system errors or other unforeseen events at lower layers.

In addition the SS may get configured for HARQ error reporting, e.g. in cases when HARQ retransmissions would have unacceptable impact on the test behaviour.

Any error indication results in an "inconc" verdict in TTCN.

7A.12
NBIOT RSRQ Calculations
Please refer to clause 7.22
<End of Modified Section>
