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1.
Introduction

During RAN5 #43 meeting in Vilnius, the list of latency check test cases were proposed and agreed as describe in [1]. For the latency check test cases, it was agreed that processing delay requirement for RRC procedures should be based on delay as specify in clause 11.2 of TS 36.331 [2]. Based on the specify delay requirement in [2] and consider the timer tolerance to be apply for all signalling test cases as specify in clause 6.7 of TS 36.508 [3], it is clear enough that different tolerance value (i.e. a shorter value) for handling the latency check test cases are required.

In this document, this tolerance issue is discussed and possible way forwards are proposed.
2.
Discussion
In clause 6.7 of TS 36.508 [3], the following timer tolerance for FDD is specified:

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

Where RTT = 8 TTIs for FDD, …
Based on the delay requirement for RRC procedure as specify in clause 11.2 of TS 36.331 [2], current timer tolerance value as adopt for all signalling test cases are too long (i.e. timer tolerance = 40ms). Thus, a different timer tolerance value for latency check test cases is required.

Having different tolerance value to be adopted for latency check test case, I think the following should be further considered:

· Tolerance depending on RTT could be resultant from the delay by HARQ ACK/NACK signaling.

One approach is to eliminate the signaling delay of HARQ ACK/NACK signaling (i.e. error free environment) for the latency test cases and assume DL RRC message could be delayed up to 1ms due to TTI alignment by SS, a tolerance of 1ms could be acceptable. However, this may not be a good approach to guarantee such delay requirement for RRC procedures. Reasoning is the testing environment cannot be guarantee (i.e. HARQ retransmission could take place).

Alternative approach is to consider signaling delay of HARQ ACK/NACK signaling (i.e. involve error environment) for the latency test cases and assume DL RRC message could be delayed up to 1ms due to TTI alignment by SS, a tolerance of 1ms could be acceptable. In this approach, some form of checking for HARQ ACK/NACK signaling should be carried out by SS. The checking procedure for L2 process is essential due to SS needs to re-start the delay timer for latency check on RRC procedure upon NACK signaling is received. To further elaborate this approach, the following assumption of the test environment for SS to handle the latency check test cases should be adopted:

1)  During the test sequence of the latency check test case, no other signaling or user data packet other than DL/UL RRC PDU that is under test shall be transmitted/received;

2)  The DL resource allocation and UL Grant used to transmit/(respectively) receive the DL/UL RRC PDU are high enough to ensure transmission/(respectively) reception in one TTI;

3) Only one UL Grant is transmitted, at the time when the UE is expected to be ready for the reception of UL Grant for the UL RRC response message transmission;
4) DRX and gap for measurement should not be configured to UE for the latency check test cases.
Based on the above assumption, a possible example for the latency check test sequence on RRC Connection Establishment and RRC Connection Reconfiguration using TC 8.2.1.5 is illustrated in Annex. In this case, it seems latency check test cases should support multi-layer procedures (i.e. RRC layer and L2 process).  Having said that, RAN5 already has a specify clause for multi-layers procedures test cases as illustrated in LTE SIG work plan [4].   

Based on the above analysis, to achieve a guarantee testing procedure for delay requirement for RRC procedure is preferable. However, it would be good to seek RAN5 view and to reach a consensus on this aspect.
Proposal 1: RAN5 to reach a consensus for the tolerance handling in latency check test cases.

Beside the above aspect, it would be also good to consider the types of testing approach to be adopted for latency test case:

Option 1: Deterministic approach

Option 2: Statistical approach
In term of signalling, it is clear enough that option 1 is an easier approach as compare to option 2 since option 2 would only complicate the testing procedure for latency check test cases. In addition, for option 2, there is currently no core requirement which a statistic pass/fail criterion can be based on.The only argument for option 1 is only an attempt to verdict the pass or fail for this test case especially for uncertainty testing environment.

Proposal 2: To adopt Deterministic approach for latency check test cases.
3. Conclusion
Based on the discussion above, it’s proposed for RAN5 to agree with:
Proposal 1: RAN5 to reach a consensus for the tolerance handling in latency check test cases.

Proposal 2: To adopt Deterministic approach for latency check test cases.
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Annex: 
8.2.1.5
RRC Connection Reconfiguration / Radio Bearer Establishment for  transition from RRC_Idle to RRC CONNECTED: Success / latency check
….
[TS 36.331, clause 11.2]

The UE performance requirements for RRC procedures are specified in the following table, by means of a value N:

N = the number of 1ms subframes from the end of reception of the E-UTRAN -> UE message on the UE physical layer up to when the UE shall be ready for the reception of uplink grant for the UE -> E-UTRAN response message with no access delay other than the TTI-alignment (e.g. excluding delays caused by scheduling, the random access procedure or physical layer synchronisation).
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Figure 11.2-1: Illustration of RRC procedure delay

	Procedure title:
	E-UTRAN -> UE
	UE -> E-UTRAN
	N
	Notes

	RRC Connection Control Procedures

	RRC connection establishment
	RRCConnectionSetup
	RRCConnectionSetupComplete
	15
	

	RRC connection re-configuration (radio resource configuration)
	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	…
	…
	…
	…
	…


8.2.1.5.3.1
Pre-test conditions
System Simulator:

-
Cell 1 
UE:

None.
Preamble:

-
The UE is in state Registered, Idle mode (state 2) according to [18].
8.2.1.5.3.2
Test procedure sequence
Table 8.2.1.5.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Make UE attempting an outgoing call
	-
	-
	-
	-

	2
	UE transmits an RRCConnectionRequest message.
	-->
	RRCConnectionRequest
	-
	-

	3
	SS initializes an internal timer “N_timer” to 15ms.
	-
	-
	-
	-

	4
	SS transmit an RRCConnectionSetup message and start “N_timer”. 
Note: The DL resource allocation sent on PDCCH is big enough to guarantee transmission of the DL RRC PDU in one TTI.
	<--
	RRCConnectionSetup
	
	

	5
	SS ignore any scheduling request.
	-
	-
	-
	-

	6a
	IF HARQ NACK is received before “N_timer” expire, SS should restart “N_timer” at the time of data retransmission for the same HARQ process. Proceed back to step 5.
	-
	-
	-
	-

	6b
	ELSE IF HARQ ACK is received before “N_timer” expire, SS should allocate an UL Grant to UE for RRCConnectionSetupComplete message at the end duration of “N_timer”. 
Note: The UL Grant is high enough to guarantee transmission of the expected UL RRC PDU in one TTI.
	-
	-
	-
	-

	7
	Check: Does the UE transmit an RRCConnectionSetupComplete message to confirm the successful completion of the connection establishment?
	-->
	RRCConnectionSetupComplete
	?
	P

	…
	…
	…
	…
	…
	…


	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	…
	…
	…
	…
	…
	…

	1
	SS initializes an internal timer “N_timer” to 15ms.
	-
	-
	-
	-

	2
	The SS transmits an RRCConnectionReconfiguration message to establish a data radio bearer and start “N_timer”.
Note: The DL resource allocation sent on PDCCH is big enough to guarantee transmission of the DL RRC PDU in one TTI.
	<--
	RRCConnectionReconfiguration
	-
	-

	3
	SS ignore any scheduling request.
	-
	-
	-
	-

	4a
	IF HARQ NACK is received before “N_timer” expire, SS should restart “N_timer” at the time of data retransmission for the same HARQ process. Proceed back to step 3.
	-
	-
	-
	-

	4b
	ELSE IF HARQ ACK is received before “N_timer” expire, SS should allocate an UL Grant to UE for RRCConnectionReconfigurationComplete message at the end duration of “N_timer”.
Note: The UL Grant is high enough to guarantee transmission of the expected UL RRC PDU in one TTI.
	-
	-
	-
	-

	5
	Check: Does the UE transmit an RRCConnectionReconfigurationComplete message to confirm the establishment of data radio bearer?
	-->
	RRCConnectionReconfigurationComplete 
	?
	P

	…
	…
	…
	…
	…
	…


Please note that the above test point verdict of each RRC procedure delay is with respect to upon that intended UL RRC Command message has successfully received by SS using the UL GRANT as scheduled to UE. In another word, if that UL GRANT is use for other UL RRC Command message (i.e. not intended UL RRC Command message), this test point should consider fail. 
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