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Discussion 
1 Introduction

The issue of inconsistent TB size for retransmission has been discussed several times [1][2][3].  

For DL case (i.e. DL retransmitted TB size is different from the initially transmitted TB size), the discussion was held in [1] to be concluded to leave it for UE implementation [2] at RAN2 #75bis. 

For UL case, [3] raised the issue at RAN2 #77. During the discussion, it was discovered that companies have different understanding;
· Some companies assume that inconsistent TB size problem does not occur in MAC point of view because of following specification in 36.213.
	9.3
PDCCH control information procedure

A UE shall discard the PDCCH if consistent control information is not detected. 


· Some companies think that above statement may not be applicable because NDI is handled in MAC
So the first question is whether L1 filters out all the inconsistent control information, which is the first issue of the contribution. Then it tries to figure out what should be (or should not be) specified in RAN2 specification.  
2 Discussion
Is L1 filtering out inconsistent TB size?
The corresponding section has been added to 36.213 quite some time ago. In our understanding, the main objective is to filter out L1 specific inconsistency like undefined code points used in RB assignment field. When discussed in RAN1, inconsistent TB size of retransmission was not addressed. In that sense, it seems more logical to say that 9.3 does not cover the case. However one can argue the text literally concerns all the inconsistent cases. 

In modelling point of view, all the control information like TB size, HARQ process id, NDI, RV etc are forwarded from L1 to MAC. All the decision related to HARQ operation is made by MAC like whether a TB is new transmission or retransmission and with which data stored in which HARQ soft buffer is to be combined with the TB etc.

If L1 should filter out inconsistent TB size of retransmission, L1 is required to maintain state information per HARQ process as like TB size and NDI, which may impact implementation of all releases, which is unacceptable at this late stage of standardization.  
Conclusion 1: L1 does not filter out inconsistent size of retransmitted TB.
UE behaviour in case of inconsistent TB size

For DL the issue has already been discussed and concluded that it should be left up to the UE implementation [2][3]. To recap the discussion, inconsistent TB size can occur in the following cases;

A) PDCCH error case (e.g. false alarm)
B) Following sequence of event

· NACK-> ACK error, AND subsequent

· PDCCH miss, AND subsequent

· DTX -> ACK error

Note that both cases should happen only very rarely (e.g. < 10e-4).
Table below summarizes possible UE behaviours and its consequence.
	Possible UE behaviours when inconsistent TB size is detected
	Case A) PDCCH error
	Case B): Sequence of events

	UE considers it as new transmission and processes it as usual
	Unnecessary UE AN transmission

Might mess up UL PUCCH/PUSCH decoding
	Optimal behaviour

	UE discard it but sends ACK
	
	One MAC PDU lost

	UE discard it but sends NACK
	
	Number of unnecessary retransmissions

One MAC PDU lost

	UE discard it and sends no feedback
	Optimal behaviour
	


As seen above, optimal behaviour is different case by case. Further considering that the event should happen very rarely, it is most logical to leave it to UE implementation. 
In case of UL, inconsistent TB size can still happen by two causes like in DL; PDCCH false alarm and the consecutive erroneous events. However the sequence of events is slightly different as below;

· ACK-> NACK error; ENB receives a TB successfully but UE assume other way.
· PDCCH miss; ENB issues new grant for the process but UE misses it.
· No TB sent by UE -> CRC test OK by ENB; UE sends no TB but CRC test in ENB is passed 
It seems almost impossible to happen. Hence in UL, the main and only cause seems PDCCH false alarm. In that sense it may be better to define a single UE behaviour for UL that UE disregards the received PDCCH. However PDCCH false alarm is still very rare case which does not validate to be deviated from the existing principle.
Conclusion 2: For both DL and UL, inconsistent TB size handling is left up to UE implementation. 

Since we have decided to capture DL case in the specification as a note [2], a similar note would be required for UL case as well. 
Conclusion 3: To add a note for UL in 36.321.
3 Conclusion
Since inconsistent TB size is very rare case both in DL and UL, it is proposed to leave it up to UE implementation. Further, it is proposed to add a note for UL in the section 5.4.2.2 of MAC specification. A draft CR is presented in [4].
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