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1
Introduction
Currently the LTE Layer 2 test cases do not tolerate HARQ errors. If such an error occurs the event is signalled to the TTCN and an INCONCLUSIVE verdict is generated.

In RAN5 there is a strong wish to make the LTE Layer 2 test cases HARQ tolerant. On the other hand it is accepted that this may not be generally possible. E.g. when timing requirements are involved. See discussion on doc R5-104109 at RAN5#48. The meeting concluded the following statement in 36.523-3 (doc R5-104796):

In the normal signalling test condition, DL RLC and HARQ retransmissions are rare. The redundancy version is provided to allow the occasional HARQ retransmissions. For MAC (except 7.1.6), RLC tests and for certain PDCP tests the DL or UL HARQ retransmissions are not tolerable.

Note: If the test is expecting the reporting of UL ACK/NACK for the DL MAC PDUs, or is configuring the PHICH in a certain mode, HARQ retransmissions other than those that are already specified in the prose will have an impact on the test sequence. If test cases perform scheduling of data transmissions and/or receptions, or the testing timers in the test cases are less than 900 ms (i.e. the tolerance for 90 ms), HARQ retransmissions will make it difficult to continue testing.
Action Point AP#48.05 was created to “Investigate option of allowing HARQ retransmissions in L2 test cases”.

The present document intends to provide the information required to satisfy this action point. The current version is a first draft to used as input for further discussions.

2
Analysis and Proposal
2.1
Objectives

The analysis first takes a look at the LTE Layer 2 RLC and PDCP test cases and tries to identify “properties” which may be sensible to HARQ errors. There may be other criteria to be considered whilst the document evolves resp. the discussion continues. Furthermore the analysis will have to account for the handover function the details of which are still under discussion. The analysis attempts as well to “relate” the test cases to the criteria provided by RAN5.

Three tables are provided to show the situation of the RLC UM, RLC AM and the PDCP test cases (except PDCP security).

Finally a list of assumptions made in the present version of the document, and a list of questions are provided. Answers to these questions will inpact the result of the analysis. E.g. how many HARQ errors should be tolerated.
2.2
RLC UM

	Test Case
	Timing Info

Only Now  
	Sched.
Data
Tx
	Sched.
UL 
grant
(60 ms)
	RLC
timer
meas.
ment 
	Data tx
lists/seq
> 8 elem.s
	Hand
over
	HARQ
retx
ok ?
Y/N
	Comments

	7.2.2.1
	Y
	
	
	
	
	
	Y
	

	7.2.2.2
	Y
	
	
	
	
	
	Y
	

	7.2.2.3
	Y
	
	
	
	
	
	Y
	

	7.2.2.4
	Y
	
	
	
	
	
	Y
	

	7.2.2.5.1
	Y
	
	
	
	
	
	Y
	

	7.2.2.5.2
	Y
	
	
	
	
	
	Y
	

	7.2.2.6
	
	Y
	Y
	
	
	
	N
	Timer < 900 ms

	7.2.2.7
	
	Y
	Y
	
	
	
	N
	Timer < 900 ms

	7.2.2.8
	
	Y
	
	Y
	
	
	N
	Timer < 900 ms

	7.2.2.9
	Y
	
	
	
	
	
	Y
	

	7.2.2.10
	
	Y
	Y
	
	
	
	N
	Timer < 900 ms

	7.2.2.11
	
	
	
	
	
	Y
(sche-duled)
	Y
	Is to be made HARQ tolerant !


Note: 

Further investigation needed to how to modify the test case if a HARQ retransmission occurs. As RLC is transparent TTCN needs to ensure correct ordering of received messages.
2.3
RLC AM

	Test Case
	Timing Info

Only Now  
	Sched.
Data
Tx
	Sched.
UL 
grant
(60 ms)
	RLC
timer
meas.
ment 
	Data tx
lists/seq
> 8 elem.s
	Hand
over
	HARQ
retx
ok ?
Y/N
	Comments

	7.2.3.1
	
	Y
	Y
	
	
	
	N
	Timer < 900 ms

	7.2.3.2
	
	Y
	Y
	(Y)
	
	
	N
	Timer < 900 ms

	7.2.3.3
	Y
	
	
	
	
	
	Y
	

	7.2.3.4
	
	Y
	Y
	
	
	
	N
	Timer < 900 ms

	7.2.3.5
	
	Y
	Y
	
	
	
	N
	Timer < 900 ms

	7.2.3.6
	
	Y
	Y
	
	1024
	
	N
	Timer < 900 ms

	7.2.3.7
	
	Y
	Y
	
	512
	
	N
	Timer < 900 ms

	7.2.3.8
	
	Y
	
	
	512
	
	Y
	Timer < 900 ms

	7.2.3.9
	
	Y
	Y
	Y
	82
	
	N
	Timer < 900 ms

	7.2.3.10
	
	Y
	Y
	Y
	
	
	N
	Timer < 900 ms

	7.2.3.13
	
	Y
	Y
	Y
	
	
	N
	Timer < 900 ms

	7.2.3.14
	
	Y
	Y
	
	
	
	N
	Timer < 900 ms

	7.2.3.15
	
	Y
	Y
	
	11
	
	N
	Timer < 900 ms

	7.2.3.16
	Y
	
	
	
	
	
	Y
	

	7.2.3.17
	Y
	
	
	
	
	
	Y
	

	7.2.3.18
	
	Y
	Y
	
	
	
	N
	Timer < 900 ms;
20 ms UE reaction expected in one step

	7.2.3.20
	Y
	
	
	
	
	
	Y
	

	7.2.3.21
	
	Y
	
	
	
	Y
(sche-duled)
	Y
	Is to be made HARQ tolerant !


Note: 

Further investigation needed to how to modify the test cases if a HARQ retransmission occurs. As RLC is transparent TTCN needs to ensure correct ordering of received messages.
For 7.2.3.6 and 7.2.3.7 it is to be checked further if timed provision of UL grant can be replaced.
7.2.3.8 will eventually need rework.

2.4
PDCP
	Test Case
	Timing Info

Only Now  
	Sched.
Data
Tx
	Sched.
UL 
grant
(60 ms)
	PDCP
timer
meas.
ment 
	Data tx
lists/seq
> 8 elem.s
	Hand
over
	HARQ
retx
ok ?
Y/N
	Comments

	7.3.1.1
	Y
	
	
	
	Y
	
	Y
	

	7.3.1.2
	Y
	
	
	
	Y
	
	Y
	

	7.3.1.3
	Y
	
	
	
	Y
	
	Y
	

	7.3.5.2
	Y
	
	
	
	
	Y
	Y
	

	7.3.5.3
	Y
	
	
	
	
	Y
	Y
	UM for DRX

	7.3.5.4
	Y
	
	
	
	
	Y
	Y
	

	7.3.5.5
	Y
	
	
	
	
	Y
	Y
	

	7.3.6.1
	
	Y
	
	Y 
	
	
	Y
	Discarding is checked, so HARQ should not occur; 2 PDUs to be received at the end of the test case have sufficient delay in between (100 ms today) to allow for HARQ retx


2.5
PDCP Security
Retransmissions can be allowed in all PDCP Security [7.3.3.x and 7.3.4.x] test cases;

2.6
MAC [Non TBS tests]
	Test Case
	UL Grant Allocated <=60ms after DL data
	Timer <900ms
	HARQ Feedback enabled/ CRC errors introduced
	UL PDU's expected with specific timing
	HARQ Feedback transmission specified/PHICH errors introduced
	HARQ Ret Allowed
	Comment

	7.1.1.1
	
	
	
	
	
	Y
	

	7.1.1.2
	
	
	
	
	
	Y
	

	7.1.2.1
	
	
	
	
	
	Y
	

	7.1.2.2
	
	
	
	
	
	Y
	

	7.1.2.3
	
	
	
	
	
	Y
	

	7.1.2.4
	
	
	
	
	
	Y
	

	7.1.2.5
	
	
	
	
	
	Y
	

	7.1.2.6
	
	
	
	
	
	Y
	even though time alignment timer of 600 ms <900 is being tested, as dsr-TransMax is set to 64, HARQ retransmissions still have no impact 

	7.1.2.7
	
	
	
	
	
	Y
	

	7.1.2.8
	
	
	
	
	
	Y
	

	7.1.2.9
	
	
	
	
	
	Y
	

	7.1.3.1
	
	
	Y
	
	
	N
	

	7.1.3.2
	
	
	Y
	
	
	N
	

	7.1.3.3
	
	
	
	
	
	Y
	

	7.1.3.4
	
	
	Y
	
	
	N
	

	7.1.3.5
	
	
	Y
	
	
	N
	

	7.1.3.6
	
	
	Y
	
	
	N
	

	7.1.3.7
	
	
	
	
	
	Y
	

	7.1.3.9
	
	
	Y
	
	
	N
	

	7.1.4.1
	Y
	
	
	
	
	Y
	UL grants allocated with wrong C-RNTI for 49ms after sending the data and then for valid C-RNTI; prose can be modified to allow HARQ retransmissions

	7.1.4.2
	
	
	
	
	Y
	N
	

	7.1.4.3
	
	
	
	
	
	?
	periodic PDU trasnmission max upto 104; Can be changed to generate GAPS

	7.1.4.4
	
	
	
	Y
	
	?
	TTCN can be modified to remove timing check;

	7.1.4.5
	
	
	
	
	
	Y
	

	7.1.4.6
	
	retxBSR timer=320ms
	
	
	
	Y
	Timer value tested between reception of triggered BSR and next SR after Rtx-BSR timer expiry

	7.1.4.7
	
	
	
	
	
	Y
	

	7.1.4.8
	
	periodic BSR Timer=10sf
	
	
	
	N
	strict relation between grant and UL data received

	7.1.4.10
	
	
	
	
	
	Y
	step 15 is to be executed 40 to 50 ms after step 14, but retransmissions at step 15 should not impact TP; Bt retransmission at step 14 will have impact and to be robust dsr-transmax can be increased;

	7.1.4.11
	
	
	
	
	Y
	N
	

	7.1.4.12
	
	
	
	
	Y
	N
	

	7.1.4.13
	
	
	
	
	
	Y
	

	7.1.4.14
	
	
	
	
	Y
	N
	

	7.1.4.15
	
	periodic PHR timer =500ms
	
	
	
	Y
	Time measured between previous PHR and next SR

	7.1.4.16
	
	
	
	
	
	Y
	

	7.1.5.1
	y
	
	
	
	
	N
	type 2 grant used; Note 1

	7.1.5.2
	y
	
	
	
	
	N
	type 2 grant used;  Note 1

	7.1.5.3
	y
	
	
	
	
	N
	type 2 grant used; Note 1

	7.1.5.4
	y
	
	
	
	Y
	N
	

	7.1.5.5
	y
	
	
	
	
	N
	type 2 grant used; Note 1

	7.1.6.1
	
	
	Y
	
	
	N
	Very small DRX on periods

	7.1.6.2
	
	
	Y
	
	
	N
	Very small DRX on periods


Note 1: Prose can be changed to send 8 PDU's instead of current 10 for FDD, then HARQ retransmissions can be allowed.
2.7
MAC TBS and DRB tests

HARQ retransmissions shall be allowed due to size of TB sizes involved and high probability of retransmissions expected
3
New type of UL grant

Not needed unless possible issue with allocating UL grant 60 ms after a DL PDU transmission needs to be avoided; This 60 ms requirement for UE to be ready with loop backed data, is not defined in 36.509 [or any core specs], even though it would be reasonable to assume all practical UE's will be able to do this. Currently there is grant configuration 60 ms after is used in many RLC and few MAC test cases.
4
Conclusions

1. As the first step the TCs with "Y" for allowing HARQ retrasmission will be configured in these individual L2 and DRB test cases to ignore the HARQ retrasmission indication.
Furthermore, a number of test cases will be further identified with "N" for no HARQ retrasmission, if it is a part of the test purposes.
2. As 2nd step, for tests currently marked as N, further investigation will be performed to allow HARQ retransmissions.
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