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1 Introduction

In rel-8/9, only one HARQ entity always exists in MAC layer at UE side. There is no HARQ entity release or initialization, only reconfiguration at MAC reconfiguration or reset at MAC reset. For carrier aggregation, one HARQ entity is required per serving cell. In this document we discuss how to handle the HARQ entity corresponding to Scell when Scell addition, Scell release and MAC reset.
2 Discussion
2.1 HARQ Entity initialization
· Scenario 1: Scell addition

Upon addition of an Scell, the corresponding HARQ entity should be initialized. As the agreement achieved during the RAN2 #69 meeting, the newly configured component carrier is always in a default state of ‘deactivated’. 

In rel-8/9, when MAC reset, the only HARQ entity corresponding serving cell i.e. Pccel would be handled as following. It is a kind of initialization state in our understanding:
	-
set the NDIs for all uplink HARQ processes to the value 0;

-
flush the soft buffers for all DL HARQ processes;

-
for each DL HARQ process, consider the next received transmission for a TB as the very first transmission;

-
consider timeAlignmentTimer as expired and perform the corresponding actions in subclause 5.2;

-
flush all HARQ buffers;


Moreover, no parameter related handling is needed during Scell HARQ entity initialization because no Scell specific parameter has been agreed so far. So a HARQ Entity shall be initialized at an Scell addition as following:

· The uplink HARQ buffer of this HARQ entity should be empty
· set the NDIs for all uplink HARQ processes of this HARQ entity to the value 0 
· The downlink HARQ soft buffer of this HARQ entity should be empty 
· for each DL HARQ process of this HARQ entity, consider the next received transmission for a TB as the very first transmission 
Proposal 1: When the MAC reconfiguration for an SCell addition is requested by upper layers, the UE shall initialize an HARQ entity 

Proposal 1b: Discuss whether the following initialization operation for a new added SCell is needed:

· Flush all HARQ buffers and all soft buffers of this HARQ entity 

· set the NDIs for all uplink HARQ processes of this HARQ entity to the value 0 

· for each DL HARQ process of this HARQ entity, consider the next received transmission for a TB as the very first transmission 
If the above proposals are acceptable, the HARQ entity initialization at an Scell addition should be captured in MAC reconfiguration section.
2.2 HARQ Entity Release
· Scenario2: Scell remove

In Rel-8/9, there is no removal of serving cell and then no removal of HARQ entity, which means the HARQ entity always exists. But for carrier aggregation, the HARQ entity for one Scell has no necessity to exist any more if the Scell is removed. So it is proposed:

Proposal 2: When the MAC reconfiguration for an SCell removal is requested by upper layers, the UE shall release the corresponding HARQ entity.
If the above proposal is acceptable, the HARQ entity release at an Scell removal should be captured in MAC reconfiguration section.
· Scenario3: MAC reset
In Rel-8/9, the MAC entity would fall back to the default configuration at MAC reset.  There are several triggers of MAC reset. UE might be in CA State in Rel-10 for following cases:   

1. Upon re-establishment

2. Upon Reception of the handover command
3. Upon leaving RRC_CONNECTED 
In RAN2 #70 meeting, it was agreed the UE falls back to non-CA default configuration during re-establishment. In our understanding, UE should also fall back to non-CA default configuration for the other two above cases. In additional to using the default configuration as Rel-8/9, falling back to non-CA default configuration also means all the Scells should be released. 
Proposal 3: If the MAC reset is requested by upper layers, the UE shall release all HARQ entities corresponding to configured Scells, if any.
As analysis in [2], it is proposed no autonomous Scell release or deactivation when the timeAlignmentTimer is expired, so the HARQ entity release at MAC reset can not be captured implicitly as part of behaviour of TAT expiry, it should be explicitly captured in the MAC reset section. 

3 Conclusion
In this contribution we discuss the operation on HARQ entity when Scell(s) addition, removal and MAC rest. We propose:

Proposal 1: When the MAC reconfiguration for an SCell addition is requested by upper layers, the UE shall initialize an HARQ entity 

Proposal 1b: Discuss whether the following initialization operation for a new added SCell is needed:

· Flush all HARQ buffers and all soft buffers of this HARQ entity 

· set the NDIs for all uplink HARQ processes of this HARQ entity to the value 0 

· for each DL HARQ process of this HARQ entity, consider the next received transmission for a TB as the very first transmission 
Proposal 2: When the MAC reconfiguration for an SCell removal is requested by upper layers, the UE shall release the corresponding HARQ entity.
Proposal 3: If the MAC reset is requested by upper layers, the UE shall release all HARQ entities corresponding to configured Scells, if any.
All above HARQ entity operations can be captured in MAC reset and MAC reconfiguration section. The text proposal for TS36.321 is provided in section 5. Whether to introduce UL (de)activation concept is not decided yet, so the related content is not included in the text proposal.
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5 Text Proposal for TS36.321
5.8
MAC reconfiguration

When a reconfiguration of the MAC entity is requested by upper layers, the UE shall:

-
for addition of an Scell, initialize the corresponding HARQ entity as following:
· Flush all HARQ buffers and all soft buffers of this HARQ entity 

· set the NDIs for all uplink HARQ processes of this HARQ entity to the value 0 

· for each DL HARQ process of this HARQ entity, consider the next received transmission for a TB as the very first transmission 
-
for removal of an Scell, release the corresponding HARQ entity.
-
for timers apply the new value when the timer is (re)started;

-
when counters are initialized apply the new maximum parameter value;

-
for other parameters, apply immediately the configurations received from upper layers.

5.9
MAC Reset

If a reset of the MAC entity is requested by upper layers, the UE shall:

-
release, if any, HARQ entities corresponding to Scell(s)

-
initialize Bj for each logical channel to zero;

-
stop (if running) all timers;

-
consider timeAlignmentTimer as expired and perform the corresponding actions in subclause 5.2;

-
set the NDIs for all uplink HARQ processes to the value 0;

-
stop, if any, ongoing RACH procedure;

-
discard explicitly signalled ra-PreambleIndex and ra-PRACH-MaskIndex, if any;
-
flush Msg3 buffer;

-
cancel, if any, triggered Scheduling Request procedure;

-
cancel, if any, triggered Buffer Status Reporting procedure;

-
cancel, if any, triggered Power Headroom Reporting procedure;

-
flush the soft buffers for all DL HARQ processes;

-
for each DL HARQ process, consider the next received transmission for a TB as the very first transmission;

-
release, if any, Temporary C-RNTI. 
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