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Discussion
1 Introduction

Special cell change within the configured CCs has number of attributes calling for the enhancement. Firstly, it is the procedure between the cells of the same ENB. Secondly, CCs could be made to operate seamlessly during the special cell change to avoid stopping/resuming data transmission. 
Nontheless, special cell change is obviously a handover which is performed between cells. Hence, REL-8 handover mechanism is the one to start with unless it poses too much inefficiency. This contribution analyzes how much inefficiency would be introduced if REL-8 handover mechanism is reused for the special cell change. 
2 Discussion
Special cell change may be required when the channel quality of the special cell goes below a certain threshold while that of other activated CC is good enough. This could happen when non-member UE approaches CSG cell. In general, handover is the solution for the non carrier aggregated UEs in such case. Since handover comes with undesirable data loss and delay, it may be better to avoid handover if possible. On the other hand, if handover is not applied for the special cell change, a new procedure/behaviour needs to be introduced, which we also want to avoid. The key question is then how much inefficiency would be introduced by the handover. 
REL-8 handover procedure is comprises with the following steps.

· MAC reset

· RLC re-establishment

· PDCP re-establishment & Key refreshment
· L1 reconfiguration 

· random access procedure at the target cell
For MAC reset, there are number of actions UE should take which could end up with interruption of on-going procedures or data loss. Table 1 summarizes necessary actions for MAC reset and expected results from them.
<Table 1>
	Actions
	Observations
	results

	Random Access Procedure related

· Stop on-going random access procedure

· variables are initialized

· Msg 3 buffer is flushed

· discard dedicate preamble

· release Temp C-RNTI
	· RA-SR for regular BSR is aborted. 

· However aborted RA-SR will be initiated again after handover.
	· BSR is delayed
· This happens only for the UEs without D-SR resource

	HARQ related

·  HARQ buffer flush
· variables are initialized
	· On-going HARQ operation is aborted.
· Hence data in the HARQ buffer are lost

· RLC AM data will be recovered, but RLC UM data will not.
	· RLC UM data is lost



	Scheduling Information related
· Periodic timer stops

· Pending SR/BSR/PHR are canceled
	· Periodic reporting is delayed
· Regular reporting is delayed
	· BSR/PHR is delayed

	Miscellaneous
· TA timer stops
· DRX timers stops

· Bj is initialized
	· SRS/PUCCH is released
· DRX stops

· Bj starts from zero
	· DRX needs to be reconfigured after handover

· SRS/PUCCH should be reallocated after handover 
· PBR operation is interrupted 


Table 2 summarizes necessary actions for RLC re-establishment and expected results from them.
<Table 2>
	Actions
	Observations
	results

	Discard all RLC SDUs, AMD PDUs & control PDUs (Tx side) 
	· RLC SDUs are discarded before transmission. 
· Those lost SDUs are not recovered in UM 
	· RLC SDU loss (for RLC UM)

	Discard RLC PDUs (Rx side) after reassembly
	· If RLC SDUs are segmented into multiple PDUs, and not all of them are received, relevant PDUs are discarded
	· Incomplete RLC SDU loss

	Deliver out-of-sequence RLC SDUs to the upper layer (Rx side) 
	· No issue 
	· No issue

	Intialize counters/variables (VT(A),...,VR(R),..., POLL variables, RETX_COUNT) 
	· Periodic polling is suspended until handover is completed
· RETX_COUNT is initialized to zero 
	· Periodic polling is delayed
· Reaching maximum number of retransmissions is delayed

	Stop timers (t-pollretransmit, t-reordering, t-statusprohibit)
	· No issue
	· No issue


Table 3 summarizes necessary actions for PDCP re-establishment and expected results from them.

<Table 3>

	Actions
	Observations
	results

	Reset header compression 
	· Full header is transmitted 
	· insufficient air resource usage

	Temporary storing out-of-sequence SDUs 
	· No issue 
	· No issue

	Apply new ciphering algorithm 
	· No issue 
	· No issue

	PDCP Status PDU processing 
	· No issue 
	· No issue

	Initialize variables/counters (Next_PDCP_SN, TX_HFN, Last_Submitted_PDCP_RX_SN, ...) 
	· No issue 
	· No issue


L1 reconfiguration may or may not be commanded for the special cell change. Even if reconfiguration is commanded, it is mainly UE internal operation thus no significant impact is expected. 
Random access procedure would be unnecessary for the special cell change in most cases. Thus it is a drawback of applying normal handover procedure to the special cell change.  

3 Conclusion
The drawbacks of applying normal handover procedure to the special cell change are summarized below
· Data loss

· Delayed scheduling information

· Full header retransmission

· DRX/SRS/PUCCH reconfiguration

· L1 reconfiguration

· Unnecessary random access

None of the problems seem to be the showstopper unless special cell change would happen very frequently. Since there is no significant difference between REL-8/9 and REL-10 in deployment scenario point of view, we don’t believe the frequency of inter-frequency intra-ENB handover will occurs significantly more frequently in REL-10 than in REL-9. In the light of this, it is proposed to use REL-8 handover procedure to support the special cell change as the starting point. If it becomes evident that enhancement is required, optimized specical cell change procedure could be considered. 
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