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1.
Introduction

TDD coverage of MAC layer test cases is discussed during RAN5#42 meeting. In this contribution, FDD and TDD difference in core spec are analyzed and the corresponding impact on test spec in 36.508 and 36.523-1 are investigated.
2. Summary of TDD characteristics in MAC layer
2.1 Random Access Procedure
[TS 36.321 v8.5.0 Section 5.1.2]
-
if the transmission mode is TDD and the PRACH Mask Index is equal to zero:

-
if ra-PreambleIndex was explicitly signalled and it was not 000000 (i.e., not selected by MAC):

-
randomly select, with equal probability, one PRACH from the PRACHs available in the determined subframe.

-
else:

-
randomly select, with equal probability, one PRACH from the PRACHs available in the determined subframe and the next two consecutive subframes.

-
else:

-
determine a PRACH within the determined subframe in accordance with the requirements of the PRACH Mask Index.

 [TS 36.321 v8.5.0 Section 7.3]
Table 7.3-1: PRACH Mask Index values

	PRACH Mask Index
	Allowed PRACH (FDD)
	Allowed PRACH (TDD)

	0
	All
	All

	1
	PRACH Resource Index 0
	PRACH Resource Index 0

	2
	PRACH Resource Index 1
	PRACH Resource Index 1

	3
	PRACH Resource Index 2
	PRACH Resource Index 2

	4
	PRACH Resource Index 3
	PRACH Resource Index 3

	5
	PRACH Resource Index 4
	PRACH Resource Index 4

	6
	PRACH Resource Index 5
	PRACH Resource Index 5

	7
	PRACH Resource Index 6 
	Reserved

	8
	PRACH Resource Index 7
	Reserved

	9
	PRACH Resource Index 8
	Reserved

	10
	PRACH Resource Index 9
	Reserved

	11
	Every, in the time domain, even PRACH opportunity

1st PRACH Resource Index in subframe
	Every, in the time domain, even PRACH opportunity

1st PRACH Resource Index in subframe 

	12
	Every, in the time domain, odd PRACH opportunity

1st PRACH Resource Index in subframe
	Every, in the time domain, odd PRACH opportunity

1st PRACH Resource Index in subframe

	13
	Reserved
	1st PRACH Resource Index in subframe

	14
	Reserved
	2nd PRACH Resource Index in subframe

	15
	Reserved
	3rd  PRACH Resource Index in subframe


Mask Index 0 means all PRACH resources in the subframe is available for use, we already can test this setting in those RRC SIG tests whenever ra-PRACH-MaskIndex is used. No need to add new test cases.
However, for TDD and PRACH Mask Index 0 case, two more specific cases shall be investigated, that is, contention-based PRACH selection and non-contention-based PRACH selection. New TCs to cover these scenarios or updating of existing TCs is FFS.
On the other side, since there are some difference between FDD and TDD, TDD PRACH physical time and frequency resource shall be determined based on Table 5.7.1-3 and Table 5.7.1-4 in TS 36.211 V8.5.0 [1]. 
[TS 36.321 v8.5.0 Section 5.1.2]
Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the UE shall monitor the PDCCH for Random Access Response(s) identified by the RA-RNTI defined below, in the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END] which starts at the subframe that contains the end of the preamble transmission [7] plus three subframes and has length ra-ResponseWindowSize subframes. The RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:

RA-RNTI= t_id+10*f_id

Where t_id is the index of the first subframe of the specified PRACH (0≤ t_id <10), and f_id is the index of the specified PRACH within that subframe, in ascending order of frequency domain (0≤ f_id< 6). The UE may stop monitoring for Random Access Response(s) after successful reception of a Random Access Response containing Random Access Preamble identifiers that matches the transmitted Random Access Preamble.
For the formula caculating RA-RNTI, the range of parameters t_id and f_id differs between FDD and TDD. For TDD, 0≤ t_id <10, 0≤ f_id< 6; and thereby the range of RA-RNTI for TDD is 0≤ RA-RNTI<60. While for FDD, 0≤ t_id <10, f_id = 0; and the coreponding RA-RNTI range for FDD is 0≤ RA-RNTI<10.
2.2 Semi-Persistent Scheduling
[TS 36.321 v8.5.0 Section 5.10]

When Semi-Persistent Scheduling is enabled by RRC, the following information is provided [8]:

-
Semi-Persistent Scheduling C-RNTI;

-
Uplink Semi-Persistent Scheduling interval semiPersistSchedIntervalUL and number of empty transmissions before implicit release implicitReleaseAfter, if Semi-Persistent Scheduling is enabled for the uplink;
-
Whether [two-intervals-Semi-Persistent Scheduling] is enabled or disabled for uplink, only for TDD;

-
Downlink Semi-Persistent Scheduling interval semiPersistSchedIntervalDL and number of configured HARQ processes for Semi-Persistent Scheduling numberOfConfSPS-Processes, if Semi-Persistent Scheduling is enabled for the downlink;

When Semi-Persistent Scheduling for uplink or downlink is disabled by RRC, the corresponding configured grant or configured assignment shall be discarded.
[TS 36.321 v8.5.0 Section 5.10.2]
After a Semi-Persistent Scheduling uplink grant is configured, the UE shall:

-
if [two-intervals-Semi-Persistent Scheduling] is enabled by upper layer:

-
set the Subframe_Offset according to Table 7.4-1.

-
else:

-
set Subframe_Offset to 0.

-
consider that the grant recurs in each subframe for which:

-
(10 * SFN + subframe) = [(10 * SFNstart time + subframestart time) + N * semiPersistSchedIntervalUL + Subframe_Offset * (N modulo 2)] modulo 10240, for all N>0.

Where SFNstart time and subframestart time are the SFN and subframe, respectively, at the time the configured uplink grant were (re-)initialised.

[TS 36.321 v8.5.0 Section 7.4]

Table 7.4-1: Subframe_Offset values
	TDD UL/DL configuration
	Position of initial Semi-Persistent grant
	Subframe_Offset value (ms)

	0
	N/A
	0

	1
	Subframes 2 and 7
	1

	
	Subframes 3 and 8
	-1

	2
	Subframe 2
	5 

	
	Subframe 7
	-5

	3
	Subframes 2 and 3
	1

	
	Subframe 4
	-2

	4
	Subframe 2
	1

	
	Subframe 3
	-1

	5
	N/A
	0

	6
	N/A
	0


[two-intervals-Semi-Persistent Scheduling] is designed for TDD to solve the conflict between uplink SPS and HARQ. Specific test cases shall be added or extended to cover the TDD specific uplink SPS.
On the other side, FDD supports simultaneous configuration of uplink TTI bundling and Semi-Persistent Scheduling, while TDD does not support this kind of configuration. Whether the test case for FDD uplink handling with configuration of both TTI bundling and Semi-Persistent Scheduling should be defined is FFS.
2.3 Discontinuous Reception (DRX)
[TS 36.321 V8.4.0 Section 3.1]

DRX Cycle: Specifies the periodic repetition of the On Duration followed by a possible period of inactivity (see figure 3.1-1 below). 

drx-InactivityTimer: Specifies the number of consecutive PDCCH-subframe(s) after successfully decoding a PDCCH indicating an initial UL or DL user data transmission for this UE.

drx-RetransmissionTimer: Specifies the maximum number of consecutive PDCCH-subframe(s) for as soon as a DL retransmission is expected by the UE.

drxShortCycleTimer: Specifies the number of consecutive subframe(s)the UE shall follow the short DRX cycle.

Msg3: Message transmitted on UL-SCH containing a C-RNTI MAC CE or CCCH SDU, submitted from upper layer and associated with the UE Contention Resolution Identity, as part of a random access procedure.

onDurationTimer: Specifies the number of consecutive PDCCH-subframe(s) at the beginning of a DRX Cycle.

PDCCH-subframe: For FDD UE operation, this represents any subframe; for TDD, only downlink subframes and subframes including DwPTS.
To support effective power saving mechanism, several timers have been defined for DRX operation in TS 36.321, wherein On Duration Timer, DRX inactivity Timer, DRX Retransmission Timer and Contention Resolution Timer are specified in number of PDCCH-subframes. It means that for TDD, the above timers are updated only in downlink subframes and subframes including DwPTS. Furthermore, for TDD the parameter related to starting point of DRX cycle, i.e., longDRX-CycleStartOffset can point to a DL or UL subframe.
2.4 HARQ RTT Timer

[TS 36.321 V8.5.0 Section 7.7 HARQ RTT Timer]

“For FDD the HARQ RTT Timer is set to 8 subframes. For TDD the HARQ RTT Timer is set to k + 4 subframes, where k is the interval between the downlink transmission and the transmission of associated HARQ feedback, as indicated in Table 10.1-1 of [2].”
[TS 36.508 V8.1.0 Section 6.7 Timer Tolerances]

The timer tolerances specified in this subclause apply to all Signalling test cases defined in TS 36.523-1 [18] unless otherwise specified 
All the timers used during testing are within a tolerance margin given by the equation below. If for a specific test a different tolerance value is required then this should be specified in the relevant test document (i.e. the document where the test is described).

Timer tolerance = 10%, or 5 ( RTT , whichever value is the greater.

Where RTT = 8 TTIs for FDD, and RTT=16 TTIs for TDD. (See Note)
Note:
Since the exact RTT for TDD varies depending on the UL/DL configurations and subframe number [29], the maximum RTT is used here.
Considering the default TDD UL/DL subframe assignment configuration (sa1) in TS 36.508, if the maximum RTT is appropriate shall be studied further.
3. TDD Impact on protocol test spec
Previous sections summarized the main difference between FDD and TDD. Based these information, following actions has been done or to be done.
a) General Random access

· PRACH time and frequency resource determination for TDD has already been considered in test case 7.1.2.4 and 7.1.2.5.

· PRACH Mask Index 0 is already tested in 8.2.4.1, 8.2.4.7, 7.1.2.1. New or updated test cases covering detailed PRACH selection method in this case shall be investigated more.
b) SPS test case
· Test covering the TDD specific [two-intervals-Semi-Persistent Scheduling] uplink SPS shall be considered in new test case or updated based on test case 7.1.4.2.
c) Timer tolerance for TDD in 36.508 shall be studied considering the default DL/UL subframe assignment. Separate contributions will be brought up during this meeting.
4. Conclusion
RAN5 shall take the difference of FDD/TDD into consideration, and give corresponding updates for related test cases. New or updated test cases may be may be given in this meeting or later.
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