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<Start of modified section>
7.1.4.26


7.1.4.26.2
Correct HARQ process handling / Enhanced Coverage / CE Mode B

Editor’s note:  System information combination for broadcasting SIB-BR and SIB1-BR for BL UE (Cat-M1) is FFS 

7.1.4.26.2.1
Test Purpose (TP)

(1)

with { Enhanced coverage Mode B UE in E-UTRA RRC_CONNECTED state with DRB established  }

ensure that {

  when { UE receives an UL Grant for HARQ process x, with with toggled NDI and has data available for transmission }

    then { UE transmits a new MAC PDU and adaptive retransmissions for ‘repetition number -1’additional consecutive UL subframes and changes redundancy version every Nacc =4FDD/5TDD subframes as 0,1,2,3,0,1,2,3 }

}
7.1.4.26.2.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.4.2.1 & 5.4.2.2, TS 36.213 clause 8.0 & 8.6.1.

[TS 36.321, clause 5.4.2.1]
There is one HARQ entity at the MAC entity for each Serving Cell with configured uplink, which maintains a number of parallel HARQ processes allowing transmissions to take place continuously while waiting for the HARQ feedback on the successful or unsuccessful reception of previous transmissions.
The number of parallel HARQ processes per HARQ entity is specified in [2], clause 8.
...

In asynchronous HARQ operation, HARQ process is associated with TTI based on the received UL grant. Each asynchronous HARQ process is associated with a HARQ process identifier. HARQ feedback is not applicable for asynchronous UL HARQ.
...

Uplink HARQ operation is asynchronous for BL UEs or UEs in enhanced coverage except for the repetitions within a bundle.

For BL UEs or UEs in enhanced coverage, the parameter UL_REPETITION_NUMBER provides the number of transmission repetitions within a bundle. For each bundle, UL_REPETITION_NUMBER is set to a value provided by lower layers. Bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle in consequtive subframes. Within a bundle HARQ retransmissions are non-adaptive and are triggered without waiting for feedback from previous transmissions according to UL_REPETITION_NUMBER. An uplink grant corresponding to a new transmission or a retransmission of the bundle is only received after the last repetition of the bundle. A retransmission of a bundle is also a bundle.
...

For each TTI, the HARQ entity shall:
-
identify the HARQ process(es) associated with this TTI, and for each identified HARQ process:

-
if an uplink grant has been indicated for this process and this TTI:

-
if the received grant was not addressed to a Temporary C-RNTI on PDCCH and if the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this HARQ process; or
-
if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or
-
if the uplink grant was received in a Random Access Response:

-
if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access Response:

-
obtain the MAC PDU to transmit from the Msg3 buffer.

-
else:

-
obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity;

-
deliver the MAC PDU and the uplink grant and the HARQ information to the identified HARQ process;

-
instruct the identified HARQ process to trigger a new transmission.

-
else:

-
deliver the uplink grant and the HARQ information (redundancy version) to the identified HARQ process;

-
instruct the identified HARQ process to generate an adaptive retransmission.

-
else, if the HARQ buffer of this HARQ process is not empty:

-
instruct the identified HARQ process to generate a non-adaptive retransmission.

When determining if NDI has been toggled compared to the value in the previous transmission the MAC entity shall ignore NDI received in all uplink grants on PDCCH for its Temporary C-RNTI.

[TS 36.321, clause 5.4.2.2]
Each HARQ process is associated with a HARQ buffer.

...

For BL UEs or UEs in enhanced coverage for UL_REPETITION_NUMBER for Mode B operation, the same redundancy version is used multiple times before cycling to the next redundancy version as specified in Subclause 8.6.1 and 7.1.7.1 in [2].
New transmissions are performed on the resource and with the MCS indicated on PDCCH or Random Access Response. Adaptive retransmissions are performed on the resource and, if provided, with the MCS indicated on PDCCH. Non-adaptive retransmission is performed on the same resource and with the same MCS as was used for the last made transmission attempt.

The MAC entity is configured with a Maximum number of HARQ transmissions and a Maximum number of Msg3 HARQ transmissions by RRC: maxHARQ-Tx and maxHARQ-Msg3Tx respectively. For transmissions on all HARQ processes and all logical channels except for transmission of a MAC PDU stored in the Msg3 buffer, the maximum number of transmissions shall be set to maxHARQ-Tx. For transmission of a MAC PDU stored in the Msg3 buffer, the maximum number of transmissions shall be set to maxHARQ-Msg3Tx.

...
If the HARQ entity requests a new transmission, the HARQ process shall:
-
if UL HARQ operation is synchronous:
-
set CURRENT_TX_NB to 0;

-
set CURRENT_IRV to 0;

-
store the MAC PDU in the associated HARQ buffer;

-
store the uplink grant received from the HARQ entity;

-
set HARQ_FEEDBACK to NACK;

-
generate a transmission as described below.

If the HARQ entity requests a retransmission, the HARQ process shall:

-
if UL HARQ operation is synchronous:
-
increment CURRENT_TX_NB by 1;

-
if the HARQ entity requests an adaptive retransmission:

-
store the uplink grant received from the HARQ entity;

-
set CURRENT_IRV to the index corresponding to the redundancy version value provided in the HARQ information;

-
if UL HARQ operation is synchronous:
-
set HARQ_FEEDBACK to NACK;

-
generate a transmission as described below.

-
else if the HARQ entity requests a non-adaptive retransmission:

-
if UL HARQ operation is asynchronous or HARQ_FEEDBACK = NACK:

-
generate a transmission as described below.

NOTE:
When receiving a HARQ ACK alone, the MAC entity keeps the data in the HARQ buffer.

NOTE:
When no UL-SCH transmission can be made due to the occurrence of a measurement gap or a Sidelink Discovery Gap for Transmission, no HARQ feedback can be received and a non-adaptive retransmission follows.

To generate a transmission, the HARQ process shall:

-
if the MAC PDU was obtained from the Msg3 buffer; or

...
-
instruct the physical layer to generate a transmission according to the stored uplink grant with the redundancy version corresponding to the CURRENT_IRV value;

-
increment CURRENT_IRV by 1;

...
-
if UL HARQ operation is synchronous:

-
set HARQ_FEEDBACK to ACK at the time of the HARQ feedback reception for this transmission.

After performing above actions, if UL HARQ operation is synchronous the HARQ process then shall:

-
if CURRENT_TX_NB = maximum number of transmissions – 1:

-
flush the HARQ buffer;
 [TS 36.213, clause 8.0]
A BL/CE UE shall upon detection on a given serving cell of an MPDCCH with DCI format 6-0A/6-0B intended for the UE, adjust the corresponding PUSCH transmission in subframe(s) n+ki with i = 0, 1, …, N-1 according to the MPDCCH, where

-
subframe n is the last subframe in which the MPDCCH is transmitted; and

-
x≤k0<k1<…,kN-1 and the value of [image: image1.wmf]{
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are given in Table 8-2b and Table 8-2c; and
-
in case N>1, subframe(s) n+ki with i=0,1,…,N-1 are N consecutive BL/CE UL subframe(s) starting with subframe n+x,  and in case N=1, k0=x; 

-
for FDD, x = 4; 

-
for TDD UL/DL configurations 1-6, or for TDD UL/DL configuration 0 and a BL/CE UE in CEModeB, the value of x is given as the value of k in Table 8-2 for the corresponding TDD UL/DL configuration; If the value x is not given in Table 8-2 for subframe n, denote subframe n’ as the first downlink/special subframe which has a value in Table 8-2 after subframe n, and substitute n with n’ in the above procedure for adjusting the PUSCH transmission.
-
for TDD UL/DL configuration 0 and a BL/CE UE in CEModeA and N=1, if the MSB of the UL index in the MPDCCH with DCI format 6-0A is set to 1, the value of x is given as the value of k in Table 8-2 for the corresponding TDD UL/DL configuration; if the LSB of the UL index in the MPDCCH with DCI format 6-0A is set to 1, x = 7. The UE is not expected to receive DCI format 6-0A with both the MSB and LSB of the UL index set to 1 when N>1. In case both the MSB and LSB of the UL index are set to 1, the HARQ process number of the PUSCH corresponding the MSB of the UL index is 
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 is determind according to the HARQ process number field in DCI format 6-0A
-
The higher layer parameter ttiBundling is not applicable to BL/CE UEs.

-
For a BL/CE UE, in case a PUSCH transmission with a corresponding MPDCCH collides with a PUSCH transmission without a corresponding MPDCCH in a subframe n, the PUSCH transmission without a corresponding MPDCCH is dropped from subframe n.
-
For a BL/CE UE, in case of collision between at least one physical resource block to be used for PUSCH transmission and physical resource blocks corresponding to configured PRACH resources for BL/CE UEs or non-BL/CE UEs (defined in [3]) in a same subframe, the PUSCH transmission is dropped.
...
Table 8.2c: PUSCH repetition levels (DCI Format 6-0B)

	Higher layer pararameter

‘pusch-maxNumRepetitionCEmodeB’
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	Not configured
	{4,8,16,32,64,128,256,512}

	192 
	{1,4,8,16,32,64,128,192}

	256 
	{4,8,16,32,64,128,192,256} 

	384 
	{4,16,32,64,128,192,256,384} 

	512 
	{4,16,64,128,192,256,384,512} 

	768 
	{8,32,128,192,256,384,512,768}

	1024 
	{4,8,16,64,128,256,512,1024} 

	1536 
	{4,16,64,256,512,768,1024,1536}

	2048 
	{4,16,64,128,256,512,1024,2048}


[TS 36.213, clause 8.6.1]
For a BL/CE UE, the modulation order is determined according to table 8.6.1-2. A BL/CE UE configured with CEModeB is not expected to receive a DCI format 6-0B indicating 
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For BL/CE UEs, the same redundancy version is applied to PUSCH transmitted in a given block of 
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consecutive subframes, the redundancy version (rvidx) for PUSCH is determined according to Table 7.1.7.1-2 using 
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 blocks of subframes are sequential in time, starting with 
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Table 8.6.1-2: Modulation and TBS index table for PUSCH
	MCS Index
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	Modulation Order
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	TBS Index
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	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3

	4
	2
	4

	5
	2
	5

	6
	2
	6

	7
	2
	7

	8
	2
	8

	9
	2
	9

	10
	2
	10

	11
	4
	10

	12
	4
	11

	13
	4
	12

	14
	4
	13

	15
	4
	14


7.1.4.26.2.3
Test description

7.1.4.26.2.3.1
Pre-test conditions

System Simulator:

· Cell 1
· System information combination [FFS] as defined in TS 36.508 [18] clause 4.4.3.1 is used in Cell 1.

-
RRC Connection Reconfiguration (preamble: Table 4.5.3.3-1, step 8) using parameters as specified in Table 7.1.4.26.2.3.3-1

UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18].

7.1.4.26.2.3.2
Test procedure sequence

Table 7.1.4.26.2.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	EXCEPTION: Steps 1 to 4 are run 2 times using test parameter values as given for each iteration in table 7.1.4.26.2.3.2.-2.
	-
	-
	-
	-

	1
	The SS Transmits a valid MAC PDU containing RLC PDU
	<--
	MAC PDU
	-
	-

	2
	The SS is configured for Uplink Grant Allocation Type 3. The SS allocates an UL Grant DCI format 6 0B, for one HARQ process X, sufficient for one RLC SDU to be loop backed in a TTI, and NDI indicates new transmission, Repitiion number is set as ‘100’B(32 transmissions
	<--
	Uplink Grant
	-
	-

	
	EXCEPTION: Step 3 is repeated 32 (Repitiion number) times..
	
	
	
	

	3
	Check: Does the UE transmit a MAC PDU including one RLC SDU, in HARQ process X, The redundancy version used by UE changes every Nacc =4[FDD]/5[TDD] transmission as {0,1,2,3,0,1,2...}. The correct usage of redundancy version is implicitly tested by correct reception of PDU in TTCN?


	-->
	MAC PDU
	1
	P

	4
	The SS transmits an RLC STATUS PDU to the UE
	<--
	RLC STATUS PDU (ACK_SN=X+1)
	-
	-


7.1.4.26.2.3.2-2: Test Parameters
	Iteration
	UL HARQ process (X)

	1
	0

	2
	1

	Note: The maximum UL HARQ process is 2 for CE Mode B UE


7.1.4.26.2.3.3
Specific message contents

Table 7.1.4.26.2.3.3-1: RRCConnectionReconfiguration (preamble)
	Derivation path: 36.508 table 4.6.1.8

	Information Element
	Value/Remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        RadioResourceConfigDedicated SEQUENCE {
	
	
	

	          mac-MainConfig CHOICE {
	
	
	

	            timeAlignmentTimerDedicated
	Infinity
	
	

	              }
	
	
	

	          }
	
	
	

	         RadioResourceConfigCommon
	RadioResourceConfigCommon-DEFAULT
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	


Table 7.1.4.26.2.3.3-2: RadioResourceConfigCommon-DEFAULT (Table 7.1.4.26.2.3.3-1)
	      Derivation Path : 36.508 table 4.6.3-13 with condition FullConfig


Table 7.1.4.26.2.3.3-3:  PDSCH-ConfigCommon-DEFAULT (Table 7.1.4.26.2.3.3-2)

	Derivation Path: 36.508 Table 4.6.3-5 

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-ConfigCommon ::= SEQUENCE {
	
	
	

	PUSCH-ConfigCommon-v1310 ::= SEQUENCE {
	
	
	

	pusch-maxNumRepetitionCEmodeB-r13
	r192
	
	

	}
	
	
	


7.1.4.27
Dual Connectivity headroom reporting
<End of modified section>
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