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Abstract of the contribution: This paper proposes to add end marker based packet reordering in E-UTRAN for S1-based handover and UTRAN Iu-mode to E-UTRAN inter-RAT handover without Serving GW change in the relevant procedures in 23.401.
1. Introduction
This paper discusses the possibility of addition of end marker for handover cases without Serving GW change other than X2 handover, i.e  S1 handover and UTRAN Iu-mode to E-UTRAN Inter-RAT handover, based on the latest eNodeB and S1-AP specification without any major impact on Serving GW.  
It is then proposed to add end marker based packet reordering in E-UTRAN for S1-based handover and UTRAN Iu-mode to E-UTRAN inter-RAT handover without Serving GW change.
2. Discussion

In Rel-8 EPS specifications, 'End Marker' and packet re-ordering function in eNodeB is introduced, in order to minimise the interruption time (latency) and packet disordering due to path switch.  
As defined in [1,2], the End Marker is supported in 'X2 and S1 handover without Serving GW change'. In addition to that, the eNodeB can distinguish the forwarded data and fresh DL data as these data are received through different tunnels. The End Marker helps the optimisation of interruption time reduction and packet disordering because it allows the eNB to send fresh DL data into the air interface right after it sends all the forwarding data. 
However, the abovementioned End Marker support in handover cases without S-GW change other than X2 handover (i e. S1 handover and UTRAN Iu-mode to E-UTRAN Inter-RAT handover) is not clarified in 23.401.

In the latest RAN3 S1-AP specification [1], the specified signalling allows for an eNodeB to have two different tunnels for forwarded data and fresh DL data, for any type of handover.  This mechanism is specified as shown below:

Table 1: Extract from 36.413-830 [1] / HANDOVER REQUEST ACKNOWLEDGE
	SAE Bearers Admitted List
	O
	
	
	
	YES
	ignore

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

	>> 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. 
	-
	


With this functionality in eNodeB, it is possible to support packet reordering based on end marker even for S1-based handover without Serving GW change, in order to minimise the latency caused by the interruption due to path switch. This can be achieved without any impact to Serving GW, because the mechanism to determine when and whether to send 'end marker' for X2 handover can simply be reused.

Proposal 1:  It is proposed that 'end marker' and packet reordering is supported for S1-based handover without Serving GW change.
Similarly, eNodeB can also distinguish these paths during UTRAN-Iu mode to E-UTRAN Inter-RAT handover without Serving GW change as well.
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Figure 2.2:  UTRAN Iu mode to E-UTRAN handover without SGW change
Proposal 2:  It is proposed that 'end marker' and packet reordering is supported for UTRAN-Iu mode to E-UTRAN Inter-RAT handover without Serving GW change.
3. Proposal
This paper discussed the possibility to add end marker for S1 and Inter-RAT handover (from 3G to E-UTRAN) due to the fact eNodeB can distinguish forwarded data and fresh DL data.

It is proposed that SA2 adopt the addition of end marker based packet reordering in eNodeB in the case of S1 handover and UTRAN-Iu mode to E-UTRAN Inter-RAT handover without Serving GW change, because these can be added without any major impact to Serving GW and can still achieve improving the system performance as well as the user experience.

It is also proposed to agree on the corresponding Change Request S2-08xxxx.

4. References
[1] 3GPP TS 36.413 v8.3.0, "S1 Application Protocol (S1AP)"
[2] 3GPP TS 36.423 v8.3.0, "X2 Application Protocol (X2AP)"
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