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1 Introduction

This is a summary of the following email discussion:
[101bis#52][LTE/feLAA]Progress on FFS points (Ericsson)


Discussion all the FFS issues listed above


Intended outcome: Report to next meeting


Deadline: Thursday 2018-05-10

2 Discussion
The subject of this email discussion is to address the following FFS which were capture during last RAN2#101-bis meeting:

	FFS: 

1
In case of TBS mismatch between AUL grant and dynamically scheduled UL grant for retransmission of the same HARQ process ID, the UE shall skip the dynamically scheduled UL grant.

2
How to handle the coexistence between AUL and SUL.

3
How to handle collision between AUL generated TB and SUL for the same TTI.


2.1 TBS mismatch
In this section we discuss the TBS mismatch issue, which was brought up in some RAN2 contributions at last RAN2 meeting, e.g. [1]

 REF _Ref513034021 \r \h 
[2][3]. 

The problem of TBS mismatch is illustrated in the following figure.
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Figure 1: TBS mismatch.
In the above figure, it is considered the case in which the UE transmits an AUL transmission on PUSCH with NDI=0 at time T1. In case such AUL transmission is ACKed at time T2, the UE will perform a new AUL transmission after some time, with toggled NDI and TBS X, e.g. at time T3. However, it may happen that such AUL transmission is not detected by the eNB, and the eNB may later on schedule a transmission with NDI=1 at time T4. From eNB perspective, such transmission is a new transmission (since the eNB did not detect the AUL transmission at time T3), and a new TBS Y may be used. However, from UE perspective the grant received at time T4 is a grant for retransmission since the NDI has not been toggled compared with the NDI used at time T3. So in this case, there will be a TBS mismatch, i.e. the UE needs to perform a retransmission but the TBS indicated in the PDCCH is not aligned with the TBS of the MAC PDU to be retransmitted.

· Question 1:  Do companies agree with the rapporteurs understanding of the TBS mismatch issue? If not, please elaborate.
Table 1: Do companies agree with the rapporteurs understanding of the TBS mismatch issue? If not, please elaborate

	Company name
	Yes/No
	Comments

	HW 
	Yes
	We agree TBS mismatch may happen in this case as the differentiation of the initial transmission and retransmission for AUL is NDI based, i.e., the SUL is scheduled as an initial transmission if the NDI in dynamic UL grant is toggled compared with reported NDI for AUL, and the SUL is scheduled as a retransmission if the NDI in dynamic UL grant is non-toggled. 

	Ericsson
	Yes
	With current running MAC CR modelling, the TBS mismatch issue may happen. The reason is due to the fact that the NDI toggling approach is used also to schedule retransmissions. But unfortunately, with this approach the eNB cannot not be fully in control of whether the UE will really perform a retransmission or a new transmission, given the AUL nature (as depicted in Figure 1).
RAN2 should specify something to allow the eNB to explicitly schedule retransmission with no ambiguity, so that the TBS mismatch will automatically disappear.


	Intel
	Yes
	Agree with the description of the problem if the eNB chooses to use the same HARQ process ID for AUL and SUL.

	LG
	Yes
	It can happen because the eNB may not detect the previous AUL transmission.

	QC
	Yes
	

	MotM
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	


Yes: 6 companies

No: 0 companies

Rapporteur comment: Companies agree with the rapporteurs understanding of the TBS mismatch issue in Figure 1.

Proposal 1 Companies agree with the rapporteurs understanding of the TBS mismatch issue.
Next question is whether companies believe that RAN2 should address the issue illustrated in Figure 1, or if RAN2 should not specify anything to avoid this issue. In case companies agree that RAN2 should address this issue, possible solutions are discussed in Question 3.

· Question 2:  Should RAN2 specify something to avoid the issue of “TBS mismatch” illustrated in Figure 1?
a) Yes.
b) No, there is no need to specify anything to avoid this issue.
Table 2: Should RAN2 specify something to avoid the issue of “TBS mismatch” illustrated in Figure 1?

	· Company name
	Preferred option
	Comments

	HW
	Yes 
	Actually RAN1 already agreed this is an issue and should be solved. But they would like to solve it in RAN2 specification. Therefore, RAN2 should try to specify something to handle the TBS mismatch issue. 

	Ericsson
	Yes
	See our previous reply.

	Intel
	Yes
	This race condition needs to be solved if the eNB chooses the same HARQ process ID

	LG
	a)
	

	QC
	Yes
	

	MotM
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	


a): 6 companies

b): 0 companies

Rapporteur comment: Companies agree that RAN2 should specify something to avoid the issue of “TBS mismatch”.

Proposal 2 RAN2 specify something to avoid the issue of “TBS mismatch”.
2.1.1 Solutions to the TBS mismatch

In case the answer to Question 2 is “yes”, we need to decide what to capture in the specification, and what is the UE behaviour. Two possible solutions are described here in the following.

Solution 1: If the UE receives a SUL PDCCH grant indicating NDI not toggled and with a TBS different from the TBS used by the UE for previous AUL transmissions of a given MAC PDU, the UE shall ignore the SUL PDCCH grant. 
The effect of this solution is illustrated in Figure 2.
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Figure 2: Solution 1 - The UE discards the SUL grant if it detects a TBS mismatch.

Solution 2: Adopt the same behaviour as for SPS; i.e. to explicitly indicate retransmissions of AUL transmissions, the eNB uses the AUL C-RNTI with NDI=1 (currently unused). And to schedule new transmission, the eNB uses with the normal C-RNTI, which at the UE side will always toggle the NDI for new transmission. 
With this solution, as in SPS, the eNB can deterministically schedule retransmission or new transmission, with no ambiguity on whether the UE will transmit new data or a retransmission. Therefore, the issue of TBS mismatch disappears because the eNB knows that when using AUL C-RNTI with NDI=1 it will get an AUL retransmission. So, the eNB can assign in the SUL grant the same TBS used for AUL transmission, and the UE will retransmit the last MAC PDU transmitted with AUL.
The effect of this solution is illustrated in Figure 3.
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Figure 3: Solution 2 - Use AUL C-RNTI with NDI = 1 to explicitly schedule retransmissions, as in SPS.
The question is then which solutions is preferred to avoid the TBS mismatch issue.
· Question 3:  If the answer to Question 2 is a), which solution should be considered to avoid the TBS mismatch issue?
a) Solution 1. In case of TBS mismatch between the SUL grant and a previous AUL transmission of a MAC PDU, the UE shall discard the SUL grant.
b) Solution 2. The eNB uses AUL C-RNTI with NDI=1 to explicitly schedule a retransmission, so that there will not be any TBS mismatch.

c) Others.

Table 3: If the answer to Question 2 is a), which solution should be considered to avoid the TBS mismatch issue?
	Company name
	Preferred option
	Comments

	HW
	a
	The most straightforward solution is to discard the SUL grant in case of TBS mismatch. Not sure how solution 2 can solve the issue shown in the figure as the scenario is that the eNB miss-detect the transmission at T3 and schedules a new transmission at T4 and in this case TBS mismatch may happen.

If the transmission at T4 is a retransmission, which means the transmission at T3 has been detected but not correctly decoded, then TBS mismatch will not happen as the eNB knows about the TBS of the initial transmission. Actually there is no relation between this issue and which RNTI i.e, C-RNTI or AUL C-RNTI is used for retransmission.

Therefore, I think the intention here is to use C-RNTI for new transmission at T4 which means legacy SPS mechanism is used, i,e., SUL with C-RNTI is always new transmission. In this case the UE needs to flush the buffered AUL transmission at T3 and transmit according to SUL grant, which may cause RLC retransmission since the packet at T3 has not been transmitted successfully. In addition, this is not aligned with the RAN1 agreement that the transmission is NDI-based and AUL C-RNTI is only used for activation/deactivation and for both scheduled new transmission and retransmission, C-RNTI is used. RAN2 should not revisit RAN1 agreement but should focus on solutions that are based on current RAN1 agreement. 

	Ericsson
	b)
	With solution 2) the TBS mismatch issue disappears. 
If the eNB wishes to schedule a retransmission, it just needs to use the AUL C-RNTI with NDI=1, which unambiguously indicates that the UE shall perform a retransmission. On the other hand, if the eNB wishes to schedule new data, it uses the normal C-RNTI, which unambiguously indicates that the UE shall perform new retransmission.
The above procedure is aligned with the SPS hanlding.

The consequence would be that the UE does not need to perform any SUL discarding procedure, which implies less specification impact and also less UE complexity.



	Intel
	a
	We also think that the Solution 1 is simple enough, It is not clear to us how Solution 2 works since the AUL transmission in T3 is not known to the eNB.  It will then mean that the HARQ buffer for AUL transmission is flushed unnecessarily.

	LG
	b)
	In LTE R8, RAN2 discussed how to handle NDI when dynamic UL grant is received for a HARQ process used for SPS transmission. As a result, the MAC considers NDI as toggled regardless of the received NDI upon receiving dynamic UL grant for a HARQ process used for SPS transmission (R2-087075).

We think the same approach can be reused here.

Solution 1 is not good. Considering skipping AUL, the eNB behaviour is complex because the eNB doesn’t know whether the UE will perform a new transmission with TBS Y or retransmission with TBS X. With solution 2, the eNB can make sure that the UE will always perform a new transmission with TBS Y.


	QC
	A
	Agree with HW

	MotM
	a)
	A seems to work fine and avoids affecting RAN1 specs

	
	
	

	
	
	

	
	
	

	
	
	


Option a): 4 companies

Option b): 2 companies

Rapporteur comment: Most of companies prefers option a), however there is no clear consensus about that.
Proposal 3 Unless there is strong concern, RAN2 agrees that in case of TBS mismatch between the SUL grant and a previous AUL transmission of a MAC PDU, the UE shall discard the SUL grant.
2.2 Coexistence between AUL and SUL grants

In RAN2#99, it was agreed that similar to SPS, in case the UE has both an AUL and a SUL grant valid for the same TTI, the UE shall prioritize the SUL grant.

	Agreement from 3GPP RAN2#99:

· The UE does not transmit on autonomous access resources when an UL grant is received for the same TTI for the same cell case 


However, when AUL is configured, it can happen that the eNB provides a SUL grant for transmission of a certain HARQ process, very close to the point in time in which the UE will perform an AUL transmission. This is because in AUL, one HARQ process is not tied to a specific TTI, and the eNB is not aware of the HARQ process that the UE intends to transmit at a certain point in time. 

This coexistence issue between AUL and SUL grant has been discussed at last RAN2#101-bis meeting and explained in [2]

 REF _Ref513043136 \n \h 
[3][4]. In particular, such issue can be summarized by the following illustrative example.
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Figure 4: Coexistence issue between AUL and SUL grants.
Assuming that the UE performs an AUL transmission at time n, two scenarios should be considered. In one scenario (Scenario 1), the SUL grant is received just few ms before the AUL transmission. In the other scenario (Scenario 2), the SUL grant is received just few ms after the AUL transmission. 
Scenario 1: The eNB dynamically schedules a certain HARQ ID while the UE has already started the preparation of an AUL transmission for the same HARQ ID which should occur at subframe n. In this case, the dynamic grant over PDCCH is received just a few ms (e.g. 2ms in Figure 4) before the AUL transmission. At this point in time, the UE might not be able to interrupt the preparation of the AUL transmission at subrame n. 
Scenario 2: The eNB dynamically schedules a certain HARQ ID in the same TTI or just few ms (e.g. 1ms in in Figure 4) after a performed AUL transmission. In this case, the UL grant might be sent by the eNB before the eNB has been really able to process the received AUL transmission. 
The question is therefore whether RAN2 should specify something to avoid that a UE transmits very close in time the same MAC PDU, as it would happen in the example illustrated in Figure 4. In case RAN2 agrees to specify something to avoid this issue, different options are listed in Question 5.
· Question 4:  Should RAN2 specify something to handle the case in which SUL and AUL transmission for the same HARQ process are scheduled very close in time, as depicted in Figure 4?
a) Yes.
b) No, there is no need to specify anything to avoid this issue.
Table 4: Should RAN2 specify something to handle the case in which SUL and AUL transmission for the same HARQ process are scheduled very close in time, as depicted in Figure 4?
	Company name
	Preferred option
	Comments

	HW
	a
	We agree RAN2 should specify something to handle the coexistence between AUL and SUL. Actually as mentioned, there are two scenarios. For scenario 2, if the eNB fails to receive the AUL before sending out UL grant scheduling the initial SUL transmission, it is probably scheduling with mismatched TBS with AUL, i.e. same case as section 2.1. A unified UE behaviour can be adopted with sections 2.1, i.e. the UE ignores the UL grant. Therefore, here we should focus on scenario 1. 

	Ericsson
	a)
	The issue illustrated in figure above is inherent in the AUL scheme.

	Intel
	a,
	

	LG
	b)
	We don’t think this is an issue.

As per the current specification, for both scenario 1 and 2, the UE will perform AUL and then perform SUL. One may think this is a problem because a new MAC PDU transmitted on SUL will replace the old MAC PDU transmitted on AUL, and there is no chance of retransmission of the old MAC PDU.

However, reliability wouldn’t be a big problem for the logical channels allowed to be transmitted on LAA SCell. Therefore, it shouldn’t be an issue if a MAC PDU is lost which includes only the data from logical channels mapped to LAA SCell.

	QC
	a
	

	MotM
	b)
	We confirm the issue, however as stated in the scenario this occurs if AUL and SUL address the same HARQ ID. Since the HARQ processes available for AUL are freely configurable by the eNB, the issue can be easily avoided by not allowing all HARQ processes for AUL if this issue is a concern. Then the eNB can use SUL for the SUL-only HARQ IDs for scheduling UL subframes in which AUL is enabled. All this does not require any change in the specifications.

	
	
	

	
	
	

	
	
	

	
	
	


Option a): 4 companies

Option b): 2 companies

Rapporteur comment: Most of companies prefers option a), however there is no clear consensus about that.

Proposal 4 Unless there is strong concern, RAN2 agrees that something should be specified to handle the case in which SUL and AUL transmission for the same HARQ process are scheduled very close in time.
2.2.1 Solutions to solve the coexistence issue between AUL grant and SUL grant
In case companies prefer option a) in Question 4, it should be discussed which solution RAN2 has to specify. Different solutions have been proposed by companies in last RAN2#101-bis meeting. 

Solution 1: As proposed in [2]

 REF _Ref513043136 \n \h 
 \* MERGEFORMAT [3], the UE shall ignore all the SUL grants for a given HARQ process received less than 4 subframes before the AUL transmission of this HARQ process and when UL HARQ RTT is running for this HARQ process. This is equivalent to say that the SUL grant shall be discarded if valid for SUL transmission between [n+1, n+7] after an AUL transmission.
An illustrative example of this solution is illustrated in Figure 5.
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Figure 5: Solution 1 to avoid coexistence issues between AUL and SUL grants.

Solution 2: As proposed in [5], the Timer X is also started at reception of the SUL grant, so that the UE is prevented from performing AUL transmissions for a given HARQ process, while the timer X for such HARQ process is running.
An illustrative example is illustrated in Figure 6, where the intended AUL transmission (red dashed arrow) is not performed because the Timer X is running.
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Figure 6: Solution 2 to avoid coexistence issues between AUL and SUL grants.

The question is then which solution is preferred to properly handle the case in which AUL and SUL transmissions are scheduled very close in time.

· Question 5: If the answer to Question 4 is a), which solution should be considered to handle the case in which SUL and AUL transmission for the same HARQ process are scheduled very close in time?
a) Solution 1. For a given HARQ process, the UE shall ignore all the uplink grants received less than 4 subframes before the AUL transmission and when UL HARQ RTT is running.
b) Solution 2. For a given HARQ process, the Timer X is also started at reception of the SUL grant, so that the UE is prevented from performing AUL transmissions, while the timer X is running.
c) Other.
Table 5: If the answer to Question 4 is a), which solution should be considered to handle the case in which SUL and AUL transmission for the same HARQ process are scheduled very close in time?

	Company name
	Preferred option
	Comments

	HW
	b
	For the coexistence between AUL and SUL as mentioned we should focus on scenario 1 here. 

For solution 1, configured AUL grant overrides scheduled dynamic grant, which is not aligned with the legacy behaviour. Actually we think scheduled dynamic grant is more important than configured AUL grant and should be prioritized, since this is a required transmission from the eNB. Moreover, defining a new timer will introduce additional complexity on UE implementation as well as on specification. 

Actually in NR, for the same issue we agreed to adopt the solution 2 which introduces no additional timers and is easy to be implemented. Also this is aligned with the legacy concept that scheduled transmission overrides transmission on configured grant. 


	Ericsson
	a)
	Solution 2 does not take into account the fact that the UE may need some time to prepare the AUL transmission. If the SUL grant is received just one or few subframes (e.g. 2, or 3ms) before an intended AUL transmission, the UE may have already started preparing the AUL transmission, and by that time it may not be straightforward to drop the AUL transmission from UE perspective. It seems instead simpler to drop the SUL grant (as proposed in solution 1).
Therefore, since the time the UE needs to prepare an AUL transmission should be left unspecified, we believe that solution 2 might not be trivial to implement in practice.
On the other hand, solution 1 seems simpler, since the UE just needs to discard the SUL grant if received few ms before or after the AUL transmission. That implies that the SUL grant valid for SUL transmission sometimes after an AUL PUSCH transmission shall be discarded by the UE.


	Intel
	a
	Solution 1 is the simplest way to prevent coexistence between AUL and SUL.  From the UE point of view, the UE will have started generating the MAC PDU at n-4 for the AUL transmission at n and it will be too late for the network to override the AUL grant using the SUL grant.  From the UE implementation, there is no need for a new timer as the UE will just discard the SUL grant associated with the AUL HARQ process less than 4 subframes from the AUL transmission.

Furthermore, we would prefer not to complicate the meaning of Timer X further.

	LG
	c
	As we don’t see any problem with this issue, no specification change is needed. Furthermore, we see some problem with solution A and B.
Solution A would complicate the eNB behaviour. When the eNB doesn’t receive AUL, it can be one of the followings:

- Case 1. HARQ process ID for AUL was the same for SUL, and the UE skips AUL; or

- Case 2. HARQ process ID for AUL was different from SUL, and the AUL transmission fails.

For Case 1, the eNB needs not schedule retransmission of AUL whereas for Case 2 the eNB needs to schedule retransmission of AUL. As the eNB may not be able to distinguish case 1 and 2, the eNB behaviour is not clear. In addition, if eNB schedules retransmission with AUL C-RNTI by assuming case 2 when it was case 1, the UE will perform retransmission of SUL by using AUL retransmission grant, which seems not the intention.

Solution 2 may not be feasible in case SUL grant is received very close, e.g., subframe n-1, because the UE may not be able to know yet until subframe n whether the SUL grant is received for the same HARQ process of AUL or not.

	QC
	c)
	At MAC layer, the grant is considered to be applied at the transmission time. Therefore, we can just say that the UE will ignore an SUL grant (at n, n+1 etc.) if the HARQ process is already being used by AUL. That way, we don’t need to specify all these prohibit zones which are difficult to capture in MAC and keep the MAC framework.

	MotM
	c)
	Nothing to be done, see Q4.

	
	
	

	
	
	

	
	
	

	
	
	


Option a): 2 companies

Option b): 1 company

Option c): 3 companies
Rapporteur comment: Regarding this issue there is no clear consensus on the solution to adopt, and what should be the impact in MAC specification.
Proposal 5 FFS how to handle in MAC specification the case in which SUL and AUL transmission for the same HARQ process are scheduled very close in time.
2.2.2 SUL and AUL grants for the same TTI
In previous question, it has been discussed the case in which SUL and AUL grants are valid for transmission very close in time.  However, also the case in which SUL and AUL grants are valid for transmission on the same TTI needs to be handled. 

As previously mentioned, in RAN2#99, it was agreed that similar to SPS, in case the UE has both an AUL and a SUL grant valid for the same TTI, the UE shall prioritize the SUL grant.

	Agreement from 3GPP RAN2#99:

· The UE does not transmit on autonomous access resources when an UL grant is received for the same TTI for the same cell case 


In order to realize this agreement, it is proposed in [4] that the UE shall generate a transport block for an AUL transmission in subframe n not before it has completed the detection of uplink grants in subframe n-k, with k being the time offset between the reception of an uplink grant and the corresponding uplink transmission, (i.e. k=4). 
An illustrative example of this solution is illustrated in Figure 7.

[image: image7.emf]PUSCH 

(

AUL TX

)

UL HARQ RTT

The UE shall start preparing this 

AUL transmission only if no SUL 

is detected at n-4.

n

n-3n-2 n-1

n+1

n+2n+3

n-4

SUL grant


Figure 7: Solution to handle SUL and AUL grants for the same TTI.

· Question 6: For a given HARQ process, what the UE shall do in case SUL and AUL grants are valid for the same TTI?
a) The UE shall generate a transport block for an AUL transmission in subframe n not before it has completed the detection of uplink grants in subframe n-4.

b) Other.
Table 6: For a given HARQ process, what the UE shall do in case SUL and AUL grants are valid for the same TTI?
	Company name
	Preferred option(s)
	Comments

	HW
	b 
	There is no need to introduce any restriction on when the UE starts generating a TB since this is an UE implementation issue. In legacy SPS, scheduled grant also overrides the configured SPS grant, but we have no such requirement and no problem is foreseen. Therefore, how to realize “SUL override AUL in the same TTI for the same cell” can be left to UE implementation. 

	Ericsson
	a), but no RAN2 impact
	We believe that a) is what the UE should do to realize the RAN2 agreement:
“The UE does not transmit on autonomous access resources when an UL grant is received for the same TTI for the same cell case”

However, RAN2 does not need to specify such UE processing requirement. From RAN2 perspective it is enough to simply capture that if there is a SUL grant valid for SUL transmission on a given TTI that should be processed before the AUL grant. In fact, this is what our current running MAC CR version does.

	Intel
	b
	We need to specify it at least in Stage 2 as in SPS.

	LG
	b
	We do not need to restrict UE processing requirement. This is up to UE implementation.

	QC
	b
	Definitely not; agree with HW.

	MotM
	a)
	The existing agreement says that the AUL transmission shall not occur if there is an SUL grant, and that is sufficiently clear as far as the transmission is concerned. However it is open what would happen if the UE already prepared the AUL transmission, i.e. a MAC PDU for AUL is already formed. If the SUL grant addresses the same HARQ process as the AUL TB, the existing agreement mandates that the AUL TB is dropped, since that HARQ process needs to be used for the SUL transmission. In order to avoid this issue, we think the proposed behaviour is reasonable. This puts a one-sided limitation on the timing of the PDU generation, but otherwise leaves implementation freedom for the generation of the MAC PDU for AUL.

	
	
	

	
	
	

	
	
	

	
	
	


Option a): 1 company

Option a), but no RAN2 impact: 1 company
Option b): 4 companies

Rapporteur comment: There is a clear majority of companies that believe that RAN2 should not capture anything on this issue.
Proposal 6 There is no need to specify the UE processing requirements to handle the case of SUL and AUL grants valid for the same TTI.
3 Conclusion
Based on the discussion in section2 we propose the following:

Proposal 1
Companies agree with the rapporteurs understanding of the TBS mismatch issue.
Proposal 2
RAN2 specify something to avoid the issue of “TBS mismatch”.
Proposal 3
Unless there is strong concern, RAN2 agrees that in case of TBS mismatch between the SUL grant and a previous AUL transmission of a MAC PDU, the UE shall discard the SUL grant.
Proposal 4
Unless there is strong concern, RAN2 agrees that something should be specified to handle the case in which SUL and AUL transmission for the same HARQ process are scheduled very close in time.
Proposal 5
FFS how to handle in MAC specification the case in which SUL and AUL transmission for the same HARQ process are scheduled very close in time.
Proposal 6
There is no need to specify the UE processing requirements to handle the case of SUL and AUL grants valid for the same TTI.
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T1
T2
T3
T4
There is no TBS mismatch. The UE performs a retransmission of the MAC PDU transmitted at time T3





AUL TX, NDI=0, TBS X



PDCCH (ACK)
AUL TX, NDI=1, TBS X


✔
✘

PDCCH (C-RNTI, NDI=1, TBS Y)
The UE receives a SUL grant with NDI=1. The UE will interpet that as a grant for retransmission, but the TBS indicated by the eNB might be different from the one used for AUL.
T1
T2
T3
T4
The eNB wants to schedule new data, since it did not receive the AUL at time T3. 
Therefore it will provide a SUL grant with a certain TBS Y, which can be different from the TBS X assigned to AUL transmission.





PUSCH (AUL TX)

UL HARQ RTT

The UE shall skip processing UL grants received in this time interval, if the UE performs AUL transmission at subframe n
n
n-3
n-2
n-1
n+1
n+2
n+3





PUSCH (AUL TX)

Timer X

The UE shall not perform the intended AUL transmission while Timer X is running after SUL grant
n
n-3
n-2
n-1

PDCCH (SUL grant)




PDCCH (UL grant for TX at n+2)


PUSCH (AUL TX)
n
n+2

n-2



PDCCH (UL grant for TX at n+5)
n+5
PUSCH (scheduled TX)
PUSCH (scheduled TX)

Scenario 1

Scenario 2





PUSCH (AUL TX)

UL HARQ RTT

The UE shall start preparing this AUL transmission only if no SUL is detected at n-4.
n
n-3
n-2
n-1
n+1
n+2
n+3
n-4

SUL grant





AUL TX, NDI=0, TBS X



PDCCH (ACK)
AUL TX, NDI=1, TBS X


✔
✘

PDCCH (C-RNTI, NDI=1, TBS Y)
The UE detects a TBS mismatch between the SUL grant and the previous AUL transmission.
The UE ignores this SUL grant
T1
T2
T3
T4



