3GPP TSG-RAN2 Meeting #59 
Tdoc (
R2-073320
Athens, Greece, 20-24th August 2007 





    


 
Agenda Item:

4.5.2
Souce:

      
Samsung
Title:



Protocol for PDCP SN Synchronisation
Document for:

Discussion and Decision
1. Introduction
During RAN2#58bis, RAN2 agreed that at handover it should be possible to synchronise the PDCP reception status based on the exchange of PDCP sequence numbers in the target eNB.

No detailed discussion took place as to the protocol that would be used for this type of PDCP SN synchronisation. In this contribution we identify two alternatives for transporting the PDCP SN information, compare these alternatives and come with a recommendation as to which alternative is preferable.

2. PDCP SN synchronisation alternatives
When the receiver, being UE or eNB, needs to inform the transmitter about the PDCP reception status, it will do so by informing the transmitter about the successfully received or missing PDCP PDU’s. These PDU’s will be identified by their PDCP sequence number.

Contrary to UMTS, where only 1 PDCP SN is required to synchronise PDCP peers, due to selective forwarding a number of PDCP SN’s might need to be exchanged in the LTE case.

We identified 2 alternatives for the protocol at which this type of PDCP SN information could be exchanged:

1) RRC (as part of an RRC message)

2) PDCP (as part of a PDCP Control PDU)

2.1. PDCP SN exchange in RRC
This is the same approach as used for UMTS: the concerning RRC message contains a (list of) PDCP SN(s) for each of the concerning RB’s.

In case of the LTE handover, the obvious candidate for the transmission of the PDCP SN’s in the UL is the RRC HANDOVER CONFIRM message.

For the DL the situation is not that clear: the transmission of the PDCP SN’s in DL might happen either before or after the reception of the RRC HANDOVER CONFIRM message. No specific RRC message is currently intended to be transmitted at these points in time.
2.2. PDCP SN exchange in PDCP Control PDU

In this solution we would define a PDCP Control PDU which would contain e.g. the confirmed PDCP SN’s. 
Since a PDCP entity only is involved in one logical channel, the PDCP Control PDU would only contained PDCP SN information for 1 PDCP entity/logical channel. Thus if e.g. 5 RB’s need to be synchronised, 5 PDCP Control PDU’s would be required.
3. Comparison
Table 1 compares the alternatives listed in section 2 on a number of aspects:
	
	RRC Msg
	PDCP Control PDU
	Comment

	Layer inter-dependancy
	-
	+
	PDCP SN exchange in PDCP layer makes layers more independant

	Overhead
	+


	-
	Although a MAC-I (4B) and RRC Msg Type (1B) overhead is required for RRC, still the overhead is assumed to be less due to the fact one RRC msg can contain the information for all concerning RB’s

	Requiring additional RRC signalling
	-
	+
	In some case (e.g. HANDOVER CONFIRM) the PDCP SN signalling can take place in RRC message already required. However in other cases, it is expected that additional RRC signalling will be required.


4.  Conclusion

As seen in the comparison table there is no big difference between two approaches, and both are feasible. For progress’s sake however, we propose to adopt PDCP control PDU approach because the overhead could be enhanced if needed, but the first and the third aspects are more of fundamental ones.  
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