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1. Introduction
This document clarifies the inconsistency on data forwarding handling between S1 and X2 handover, in particular the ability of performing selective UL data forwarding in S1 Handover procedure. 
2. Discussion

2.1. The reason why SN Status Transfer procedure was needed

In LS R3-071285, RAN2 asked RAN3 to define a procedure during X2 handover that will enable the following:
· Continuity of PDCP SN during handover

· PDCP status reporting for DL and UL transmission:

· to have a PDCP SN reporting in UL in target eNB for downlink transmission
· have the possibility to send a PDCP SN report by the target eNB to the UE for uplink transmission 

Moreover, in LS R3-080005, RAN2 also mentioned that ‘RAN2 has decided to have only a single procedure from a UE point of view. This applies for both X2 and S1 initiated handovers. The impact of the cumulative scheme would be to require two different UE behaviours for PDCP. ’
2.2. The status of Status Transfer specification 
The following table summarises the IEs conveyed in the Status Transfer procedure in X2 and S1 handover.

Table 1. IE conveyed in X2 and S2 handover Status Transfer procedure

	X2 Handover: 
SN STATUS TRANSFER message
	S1 Handover:
eNB/MME STATUS TRANSFER

	Receive Status of UL PDCP SDU
	-

	UL COUNT value 
(= PDCP SN and HFN of the Last In Sequence received UL PDCP SDU)
	LIS HFN


	
	LIS
(= Last In Sequence received UL PDCP Sequence Number)

	DL COUNT value = PDCP SN and HFN that the target eNB should assign for the next DL SDU not having SN yet
	DL PDCP-HFN Next to Assign

	
	DL PDCP-SN Next to Assign


With the present specification, since ‘Receive Status of UL PDCP SDU’ IE is not conveyed during S1 Handover preparation, it would mean that in S1 Handover, PDCP Status reporting between the target eNB and UE for UL transmission will not be possible, UE will send the UL data twice which means the less effective radio resources usage .

Moreover, at this stage where from both eNB and UE perspective, S1 Handover and X2 Handover basically have similar requirement and behaviour and Status Transfer procedure is specified also for S1 Handover, therefore PDCP Status reporting between the target eNB and UE for UL transmission should be made possible, i.e. by including ‘Receive Status of UL PDCP SN’ IE into the eNB/MME Status Transfer procedure.
3. Proposal
In order to allow the same effective radio resource usage in both X2 and S1 handover, it is necessary to enable the PDCP Status Reporting between the target eNB and UE for UL transmission in S1 Handover as it is in X2 Handover.
Therefore, it is proposed for RAN3 to agree to:

· include ‘Receive Status of UL PDCP SN’ IE into the eNB/MME Status Transfer procedure
4. ANNEX : The necessary changes in S1AP Specification
The direct impact if the above proposal is agreed, are the following changes:

· inclusion of clarification of source eNB behaviour with regard to the uplink packet in section 8.4.6.2

· inclusion of  ‘Receive Status of UL PDCP SN’ IE into the eNB STATUS TRANSFER and MME STATUS TRANSFER.

· inclusion of  ‘UL Transport Layer Address’ and ‘UL GTP TEID’ to deliver forwarded UL PDCP SDUs for every SAE Bearers Admitted List in HANDOVER COMMAND and HANDOVER REQUEST ACKNOWLDGE

============= =================== First Change ==========================================

8.4.6.2

Successful Operation
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Figure 8.4.6.2-1: eNB Status Transfer procedure

The source eNodeB initiates the procedure by stop assigning PDCP SNs to downlink SDUs and sending the eNB STATUS TRANSFER message to the MME at the time point when it considers the transmitter/receiver status to be freezed. 

At that point of time, the source eNodeB either:


-
discard the uplink packets received out of sequence for each bearer for which PDCP SN status preservation applies but not forwarding,

-
forward the uplink packets received out of sequence for each bearer for which the source eNB has accepted the request from the target eNB for uplink forwarding,
-
send the uplink packets received out of sequence to the EPC for each bearer for which the PDCP SN status preservation doesn’t apply.

8.4.6.3
Unsuccessful Operation

Not applicable.
8.4.6.4

Abnormal Conditions

Editor’s Note: Further Assessment required.
================================End of First Change =====================================

================================ Second Change ========================================

9.1.5.13
eNB STATUS TRANSFER
This message is sent by the source eNodeB to transfer the PDCP SN receiver and transmitter status. 

Direction: eNodeB ( MME.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.11
	
	YES
	ignore

	MME S1-AP UE Identity
	M
	
	9.2.3.3
	
	YES
	reject

	eNB S1-AP UE Identity
	M
	
	9.2.3.4
	
	YES
	reject

	SAE Bearers Subject to Status Transfer List
	M
	
	
	
	YES
	ignore

	>SAE Bearers Subject to Status Transfer Item
	
	1 to <maxnoof SAEbearers>
	
	
	EACH
	ignore

	>> SAE bearer Identity
	M
	
	BIT STRING (SIZE (8))
	
	–
	–

	>> Receive status of UL PDCP SDU
	O
	
	BIT STRING (SIZE (8))
	PDCP Sequence Number = (LIS + bit position) modulo 4096

0: PDCP SDU has not been received.
1: PDCP SDU has been received correctly.

The bit string length is FFS
	
	

	>> LIS HFN 
	M
	
	INTEGER


	PDCP HFN that the target eNB should assign for the LIS 
	–
	–

	>> LIS
	M
	
	INTEGER

(0..4095)
	Last in sequence received UL PDCP Sequence Number
	–
	–

	>> DL PDCP-HFN Next to Assign
	M
	
	INTEGER
	PDCP-HFN that the target eNB should assign for the next DL SDU not having an SN yet
	–
	–

	>> DL PDCP-SN Next to Assign
	M
	
	INTEGER

(0..4095)
	PDCP-SN that the target eNB should assign for the next DL SDU not having an SN yet
	–
	–


Editor’s note: it is FFS if the procedure may be triggered more than once time during the handover preparation.

9.1.5.14
MME STATUS TRANSFER

This message is sent by the MME to transfer the PDCP SN receiver and transmitter status. 

Direction: MME ( eNodeB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.15
	
	YES
	ignore

	MME S1-AP UE Identity
	M
	
	INTEGER (0..4095)
	eNB UE X2AP ID allocated at the old eNodeB


	YES
	reject

	eNB S1-AP UE Identity
	M
	
	INTEGER (0..4095)
	eNB UE X2AP ID allocated at the new eNodeB


	YES
	reject

	SAE Bearers Subject to Status Transfer List
	M
	
	
	
	YES
	ignore

	>SAE Bearers Subject to Status Transfer Item
	
	1 to <maxnoof SAEbearers>
	
	
	EACH
	ignore

	>> SAE bearer Identity
	M
	
	BIT STRING (SIZE (8))
	
	–
	–

	>> Receive status of UL PDCP SDU
	O
	
	BIT STRING (SIZE (8))
	PDCP Sequence Number = (LIS + bit position) modulo 4096

0: PDCP SDU has not been received.
1: PDCP SDU has been received correctly.

The bit string length is FFS
	
	

	>> LIS HFN 
	M
	
	INTEGER


	PDCP HFN that the target eNB should assign for the LIS 
	–
	–

	>> LIS
	M
	
	INTEGER

(0..4095)
	Last in sequence received UL PDCP Sequence Number
	–
	–

	>> DL PDCP-HFN Next to Assign
	M
	
	INTEGER
	PDCP-HFN that the target eNB should assign for the next DL SDU not having an SN yet
	–
	–

	>> DL PDCP-SN Next to Assign
	M
	
	INTEGER

(0..4095)
	PDCP-SN that the target eNB should assign for the next DL SDU not having an SN yet
	–
	–


================================ End of Second Change ===================================
================================ Third Change ==========================================
9.1.5.2
HANDOVER COMMAND

This message is sent by the MME to inform the source eNodeB that resources for the handover have been prepared at the target side.

Direction: MME ( eNodeB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	Handover Type
	M
	<IntraLTE, LTEtoUTRAN, LTEtoGERAN>
	9.2.1.13
	
	YES
	reject

	SAE Bearers Subject to Forwarding List
	O
	
	
	
	YES
	ignore

	>SAE Bearers Subject to Forwarding Item IEs
	
	1 to <maxnoof SAEbearers>
	
	
	EACH
	ignore

	>> SAE Bearer ID
	M
	
	9.2.1.2
	
	-
	

	>> DL Transport Layer Address
	M
	
	9.2.2.1
	
	-
	

	>> DL GTP TEID
	M
	
	9.2.2.2
	 To deliver forwarded DL PDCP SDUs
	-
	

	>> UL Transport Layer Address
	O
	
	
	
	
	

	>> UL GTP TEID
	
	
	
	To deliver forwarded UL PDCP SDUs
	
	

	SAE Bearers to Release List
	O
	
	
	
	YES
	ignore

	>SAE Bearers to Release Item IEs
	
	1 to <maxnoof SAEbearers>
	
	
	EACH
	ignore

	>> SAE Bearer ID
	M
	
	9.2.1.2
	
	-
	

	Intra-LTE HO Information ListResponse
	C- ifIntraLTE
	
	
	
	YES
	reject

	> Target eNodeB to Source eNodeB Transparent Container
	M
	
	9.2.1.8
	
	
	

	LTE to UTRAN HO Information ListResponse
	C- ifILTEto
UTRAN
	
	
	
	YES
	reject

	> Target RNC to Source RNC Transparent Container
	M
	
	9.2.1.10
	FFS if this is mandatory and needed
	
	

	LTE to GERAN HO Information ListResponse
	C- ifILTEto
GERAN
	
	
	
	YES
	reject

	> Target BSS to Source BSS Transparent Container
	M
	
	9.2.1.12
	FFS if this is mandatory and needed
	
	


Editor’s Note: How to handle and control data forwarding is FFS. This means that the existence of, and the definition of the SAE Bearers Subject to Forwarding List IE is FFS.
9.1.5.5
HANDOVER REQUEST ACKNOWLEDGE

This message is sent by the target eNodeB to inform the MME about the prepared resources at the target.

Direction: eNodeB ( MME.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	allocated at the target eNodeB
	YES
	reject

	Handover Type
	M
	<IntraLTE, UTRANtoLTE, GERANtoLTE>
	9.2.1.13
	
	YES
	reject

	SAE Bearers Admitted List
	O
	
	
	
	YES
	ignore

	>SAE Bearers Admitted Item IEs
	
	1 to <maxnoof SAEbearers>
	
	
	EACH
	reject

	>> SAE Bearer ID 
	M
	
	9.2.1.2
	
	-
	

	>> Transport Layer Address
	M
	
	9.2.2.1
	
	-
	

	>> GTP TEID
	M
	
	9.2.2.2
	To deliver DL PDUs
	-
	

	>> DL Transport Layer Address
	O
	
	9.2.2.1
	
	-
	

	>> DL GTP TEID
	O
	
	9.2.2.2
	To deliver forwarded DL PDCP SDUs. 
	-
	

	>> UL Transport Layer Address
	O
	
	
	
	
	

	>> UL GTP TEID
	
	
	
	To deliver forwarded UL PDCP SDUs
	
	

	SAE Bearers Failed to Setup List
	O
	
	
	
	YES
	ignore

	>SAE Bearers Failed to Setup Item IEs
	
	1 to <maxnoof SAEbearers>
	
	
	EACH
	ignore

	>>SAE Bearer ID
	M
	
	9.2.1.2
	
	-
	

	>>Cause
	M
	
	9.2.1.3
	
	-
	

	Intra-LTE HO Information ListResponse
	C- ifIntraLTE
	
	
	
	YES
	reject

	> Target eNodeB to Source eNodeB Transparent Container
	M
	
	9.2.1.8
	It includes HO Command info for the UE
	
	

	UTRAN to LTE HO Information ListResponse
	C- if
UTRANtoLTE
	
	
	
	YES
	reject

	> Target RNC to Source RNC Transparent Container
	M
	
	9.2.1.10
	FFS if this is mandatory and needed
	
	

	GERAN to LTE HO Information ListResponse
	C- if
GERANtoLTE
	
	
	
	YES
	reject

	> Target BSS to Source BSS Transparent Container
	M
	
	9.2.1.12
	FFS if this is mandatory and needed
	
	


================================ End of Third Change =====================================
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