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1 Introduction

This contribution proposes to clarify the behaviour of the UE when starting and stopping operation in 16QAM mode. Such events may occur, for instance, upon reception of an ACTIVE SET UPDATE message where cells that support (or not) 16QAM are added/deleted from the active set.
2 Options for UE behaviour
In the current CR of 25.331 for 16QAM [1] it is specified that the UE shall “indicate to lower layers to stop any operation in 16QAM mode” when the IE “UL 16QAM settings” is not present in either the ACTIVE SET UPDATE message or the “E-DCH Info” IE. This appears to imply that in case the UE was previously operating in 16QAM mode, all HARQ processes should be flushed at the activation time since the associated HARQ buffers contain data that can only be transmitted in 16QAM mode. 
This results in loss of data that could be avoided since in most cases several cells in the active set can still decode the transmissions in 16QAM mode after the active set update. 
On the other hand, when the IE “UL 16QAM settings” is present the UE shall “indicate to lower layers to operate in 16QAM mode, using the parameters contained in the IE”. Presumably the intent here is also that the UE flushes its HARQ processes at activation time if it was previously not operating in 16QAM mode, which also results in loss of data. 
In the following we propose some small modifications to the CR that clarify what the UE should do when in starts or stops operation in 16QAM mode. We consider two possibilities depending on whether it is decided to flush the HARQ processes or not at activation time.
2.1 Flush HARQ processes
If it is decided to always flush HARQ processes when 16QAM operation is started or stopped, this behaviour should be specified. This could be done by adding the highlighted text to the current CR:
In sections 8.3.4.3 and 8.6.6.37:

[…]

1>
if the IE "UL 16QAM settings" is not included and the UE was previously operating in 16QAM mode:

2> flush all HARQ processes
2> indicate to lower layers to stop any operation in 16QAM mode.
[…]
In section 8.6.6.x:

if the IE "UL 16QAM settings" is included, the UE shall: 
1>  if the UE was not previously operating in 16QAM mode:


2>  flush all HARQ processes

1>  indicate to lower layers to operate in 16QAM mode, using the parameters contained in the IE.
2.2 Do not flush HARQ processes
The amount of failed transmissions is reduced if the UE does not flush HARQ processes when 16QAM operation is started or stopped. If it is decided to choose this option, the behaviour could be specified by making the following modifications to the text:
In sections 8.3.4.3 and 8.6.6.37:

[…]

1>   if the IE "UL 16QAM settings" is not included 
2> indicate to lower layers to stop any operation not initiate any new transmission in 16QAM mode.
[…]

In section 8.6.6.x:

if the IE "UL 16QAM settings" is included, the UE shall: 
1>  indicate to lower layers to operate initiate new transmissions in 16QAM mode, using the parameters contained in the IE.
3 Conclusions

It is proposed to:

1) Decide whether HARQ processes of the UE should be flushed upon starting or stopping 16QAM operation

2) Clarify this behaviour in the specification.

InterDigital is willing to write the CR to clarify the behaviour of the UE according to one of the two possibilities above.
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