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7.4.3.1
Timing parameters of cells

For RRC and Idle mode test, the timing parameters in table 7.4.3.1-1 are applied. The specification of Cell 1 - Cell 30 can be found in TS 36.508 [3].

Table 7.4.3.1-1: Timing parameters of simulated cells

	cell ID
	SFN offset
	FDD Tcell (Ts)
	TDD Tcell (Ts)

	
	
	
	Synchronous
	Non synchronous

	Cell 1
	0
	0
	0
	0

	Cell 2
	124
	30720
	154
	30720

	Cell 3
	257
	150897
	77
	150897

	Cell 4
	1000
	61440
	307
	61440

	Cell 6
	657
	524
	77
	524

	Cell 10
	129
	43658
	77
	43658

	Cell 11
	957
	92160
	154
	92160

	Cell 12
	1015
	181617
	154
	181617

	Cell 13
	890
	31244
	154
	31244

	Cell 14
	680
	300501
	77
	300501

	Cell 23
	383
	212337
	154
	212337

	Cell 28
	890
	31244
	154
	31244

	Cell 29
	680
	300501
	77
	300501

	Cell 30
	1015
	181617
	154
	181617

	NOTE:
For TDD, synchronous Tcell values are applied unless specified otherwise in the test cases.


Table 7.4.3.1-2 is applied to the NAS test when more than one PLMN exists in a test case. Further cell parameters can be found in TS 36.508 [3], table 6.3.2.2-3.

Table 7.4.3.1-2: Timing parameters of simulated cells for NAS TCs in different PLMNs

	cell ID
	SFN offset
	FDD Tcell (Ts)
	TDD Tcell (Ts)

	
	
	
	Synchronous
	Non synchronous

	Cell A
	0
	0
	0
	0

	Cell B
	124
	30720
	154
	30720

	Cell C
	257
	61440
	307
	61440

	Cell D
	1000
	92160
	154
	92160

	Cell E
	752
	32047
	77
	32047

	Cell F
	NA
	NA
	NA
	NA

	Cell G
	957
	631
	77
	631

	Cell H
	1015
	31351
	154
	31351

	Cell I
	890
	127200
	77
	127200

	Cell J
	680
	1327
	77
	1327

	Cell K
	383
	157920
	154
	157920

	Cell L
	562
	188640
	307
	188640

	Cell M
	471
	122880
	307
	122880

	NOTE:
For TDD, synchronous Tcell values are applied unless specified otherwise in the test cases.


Figure 7.4.3.1-3 illustrates shifting DL transmission timing offset by Tcell = 1 subframe, between multiple NAS FDD cells on the same frequency (table 7.4.3.1-4) in the same PLMN.
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Figure 7.4.3.1-3: Timing offset between FDD cells on the same frequency

Table 7.4.3.1-4 is applied to the NAS test when all NAS cells in a test case belong to the same PLMN. Further cell parameters can be found in TS 36.508 [3], table 6.3.2.2-2.

Table 7.4.3.1-4: Timing parameters of simulated cells for NAS TCs in same PLMN

	cell ID
	SFN offset
	FDD Tcell (Ts)
	TDD Tcell (Ts)

	
	
	
	Synchronous
	Non synchronous

	Cell A
	0
	0
	0
	0

	Cell B
	124
	30720
	154
	30720

	Cell C
	257
	150897
	77
	150897

	Cell D
	1000
	61440
	307
	61440

	Cell E
	NA
	NA
	NA
	NA

	Cell F
	NA
	NA
	NA
	NA

	Cell G
	NA
	NA
	NA
	NA

	Cell H
	NA
	NA
	NA
	NA

	Cell I
	NA
	NA
	NA
	NA

	Cell J
	NA
	NA
	NA
	NA

	Cell K
	NA
	NA
	NA
	NA

	Cell L
	NA
	NA
	NA
	NA

	Cell M
	471
	31244
	154
	31244

	NOTE:
For TDD, synchronous Tcell values are applied unless specified otherwise in the test cases.


Shifting radio frame transmission timing can eliminate the following interference between intra frequency cells:

-
P-SS/S-SS to P-SS/S-SS, RS, PBCH, PCFICH, PDCCH and PHICH.

-
PBCH to PBCH.

-
PBCH to PCFICH, PDCCH and PHICH.

-
PDSCH to PCFICH, PDCCH, PHICH.

As TDD UL and DL are on same frequency, to avoid interference between DL and UL, the Random Access Response Timing Advance (RAR TA) is related to the Tcell:

For TDD cells:

RAR TA = [FLOOR ((Tcell) mod 30720 / 16) ] mod 1282
For FDD, the Random Access Response Timing Advance is set to 0.

In MBMS test cases, cells belonging to the same MBSFN Area have a synchronized radio frame timing: the SFN offset and Tcell values are set to the values of the cell having the lower cellId value.

In Carrier Aggregation signalling test cases, the SFN offset and Tcell of configured cells has to be same.

Editors note: More clarification in terms of tables representing configured cells may be needed. Cell 1, Cell 2, Cell3, Cell12 & Cell 6 are configured in CA test cases.
The HFSN Offset shall be set to 0 for all cells.
7.7.1
System information broadcasting

The rules for the transmission of BCCH messages are specified in TS 36.331 [19], clause 5.2. The current clause provides the implementation guidelines.

The ASPs SYSTEM_CTRL_REQ and SYSTEM_CTRL_CNF are used as interface to SS; the following rules apply:

-
The complete system information is provided to SS by using a single ASP.

-
SS starts scheduling all system information from the same SFN.

-
The scheduling information sent to SS is the same as the scheduling information sent to the UE. For each SI message, the subframeOffset in SYSTEM_CTRL_REQ indicates the exact point in time in the SI window at which SS shall start the transmission of the related SI.

-
SS shall set the systemFrameNumber in the MIB to the 8 most significant bits of the SFN. A dummy value is provided by TTCN.
-
If the HFSN value is included in SIB1 sent from the TTCN, the SS shall set the hyperSFN in this message to the current HSFN. In this case, a dummy value is provided by TTCN.  
-
If the HFSN is not included in the SIB1 sent from the TTCN, it shall not be added by the SS.
-
The system information is sent to SS using the asn.1 types, SS shall encode in unaligned PER and add the necessary padding bits as specified in TS 36.331 [19], clause 9.1.1.1.

-
In the E-UTRAN-CDMA2000 Inter RAT configuration, SS shall set the CDMA2000 synchronousSystemTime in SystemInformationBlockType8 to the SFN boundary at or after the ending boundary of the SI-window in which SystemInformationBlockType8 is transmitted (see TS 36.331 [19], clause 6.3.4). The changes of synchronousSystemTime will not result in system information change notification, nor in a modification of systemInfoValueTag in SIB1 in TTCN as specified in TS 36.331 [19], clause 6.3.1. If 1xRTT is being tested, then SS shall overwrite the longCodeState1XRTT in SystemInformationBlockType8 to the state of long code generation registers in CDMA2000 1xRTT system as defined in C.S0002-A [12, Section 1.3] at 
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ms, where t equals to the cdma-SystemTime. The changes of longCodeState1XRTT will not result in system information change notification, nor in a modification of systemInfoValueTag in SIB1 in TTCN as specified in TS 36.331 [19], clause 6.3.1.
7.7.3
System information modification

For system information modification, the same rules as defined in clause 7.7.1 are applied.

The SFN and the HSFN for the start of modification period are calculated by TTCN. The modified system information and the calculated SFN, HSFN are provided in the ASP SYSTEM_CTRL_REQ.
7.7.3.1
Non-PWS System Information modification

The modification of system information is notified by paging messages containing the systemInfoModification. The paging messages are sent during one modification period before broadcasting the modified system information. The paging messages are sent on paging occasions (PO) within the paging frames (PF). With the default paging and sysinfo parameters provided in 36.508 [3] PO is set to 9 for FDD and 0 for TDD.
In case upper layers configured the UE with an extended DRX cycle and the cell indicates support for eDRX in System Information, eDRX is performed. See to TS 36.304 [14], clause 7.3
7.7.3.1.1
UE in Idle_mode

When the UE is in idle mode, the paging frames calculation is based on the UE identity (see to TS 36.304 [14], clause 7). With:

defaultPagingCycle=128

nB=oneT

modificationPeriodCoeff=n4

it results in 4 paging messages to be sent on the paging occasions during the modification period in the frames of: 


SFN mod 128 = (UE_ID) mod 128.
In the case of eDRX and the DRX cycle is longer than the modification period and the parameter is the hyper SFN (H-SFN) and refers to the hyper-frame in which the UE starts monitoring paging eDRX during a Paging Time Window (PTW). The H-SFN is broadcasted by the cell and increments by one when the SFN wraps around. For the formulae, see TS 36.304 [14], clause 7.3 
When a change notification is received, the UE acquires the updated system information at the next H-SFN boundary defined by:

H-SFN mod 256 = 0
7.7.3.1.2
UE in connected mode

When the UE is in connected mode, paging messages are sent on the paging occasions of each frame within the paging cycle throughout a modification period. This results in 128*4 consecutive paging messages to be sent during the modification period.
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Figure 7.7.3.1.2-1: Paging notification UE in connected mode

For ETWS and/or CMAS capable UEs in connected mode, paging messages are sent on the paging occasions of each frame within the last paging cycle of the modification period. This results in 128 consecutive paging messages to be sent during the modification period.
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Figure 7.7.3.1.2-2: Paging notification for ETWS and/or CMAS capable UE in connected mode
7.15
Connected Mode DRX

The SS shall support connected mode DRX according to TS 36.321 [16], i.e. the SS shall not send any data to the UE while the UE is not monitoring the PDCCH. To achieve this, the SS needs to estimate the UE's Active Time by considering the on-duration as well as the drx-inactivity timer:

on-duration:

The on-duration can be derived from the SS' DRX configuration.

drx-inactivity timer:

According to TS 36.321 [16], clause 5.7 at the UE the drx-inactivity timer is started or restarted during the Active Time whenever PDCCH indicates a new transmission (DL or UL).

There is no activation time for the configuration of DRX at the UE and it is not acceptable just to consider the on‑duration after re-configuration of the UE (for DRX_L according to TS 36.508 [3] the DRX cycle is 1.28 s); instead the drx-inactivity timer needs to be taken in account after DRX reconfiguration as well.

The following rules shall be applied to achieve synchronisation of SS and UE:

1.
SS shall consider drx-inactivity timer as restarted at the UE whenever the UE is addressed on the PDCCH (DL data or UL grant).

2.
When there is a scheduling request sent by the UE, SS assigns a grant independent of DRX;
when sending out that grant on PDCCH SS considers drx-inactivity timer as (re-)started (as per 1. above).

3.
For all DL messages scheduled with specific timing information SS shall send the data at the given time irrespective of current DRX configuration.

4.
DRX (re-)configuration:

a)
when DRX has not been configured at the UE yet:

a1)
TTCN will configure the SS just before the sending out the RRCConnectionReconfiguration message configuring DRX at the UE; no other send-events between the reconfiguration of the SS and sending the RRC message shall be scheduled in TTCN.

a2)
TTCN will schedule sending of the RRCConnectionReconfiguration message configuring DRX with specific timing information.

b)
Reconfiguration of DRX at the UE: Same as a) but:

b1)
TTCN shall schedule sending of the RRCConnectionReconfiguration according to the old DRX configuration (i.e. the SS does not need to cache the new configuration).

c)
RRC connection release:

c1)
TTCN will release DRX at the SS just after the RRC connection release procedure.

5.
There shall be no parallel data on any DRBs during DRX reconfiguration.

NOTE:
Timing requirements in the DRX test cases:

a)
The drx-Inactivity Timer shall be long compared to the duration between sending RRCConnectionReconfiguration and receiving RRCConnectionReconfigurationComplete (> 50 ms). It ensures the SS in-time sending of the RLC STATUS PDU.

or

b)
The drx-cycle shall be short compared to the RLC timers applied for SRB1.

Figure 7.15-1 illustrates DRX (re)configuration at the SS and the UE.
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Figure 7.15-1: DRX (Re)configuration

NOTE 1:
Between RRCConnectionReconfiguration and RRCConnectionReconfigurationComplete the UE may send a separate RLC STATUS PDU to acknowledge the RRCConnectionReconfiguration, but that does not affect the principle as long as SS applies rule 2.

NOTE 2:
During the "greyzone" SS does not know about DRX configuration at the UE; during that period according to rule 4a1 and rule 5 there is no data to be sent by SS.

The TTCN (re)configures the connected mode DRX in SS for the test cases if DRX_S is applied (Ref. TS 36.508 [3]. The (re)configuration of DRX_L in SS is FFS.
Together with DRX, the SS shall implement eDRX for which an extended longDRX-Cycle can be configured. The values of eDRX cycle can be of 5.12 and 10.24s for connected mode. When TTCN configures the eDRX cycle on the SS alongside the DRX configuration, the SS shall apply it.
For test case 7.1.6.1 and 7.1.6.2, DRX will not be activated at the SS. Periodic UL grants every 5ms (suitable for both FDD and TDD and less than drx-InactivityTimer 6ms) will be allocated to the UE during the steps configuring test case specific DRX parameters of the test case to prevent UE from activating DRX; These grants may result in padding MAC PDU's transmitted by UE, which will be received by SS MAC and discarded.
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