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1. Introduction
In RAN2#62 meeting, we agreed no re-ordering of target eNB packets at UE, i.e., the target eNB should wait for the transmission of S1 data until the transmission of X2 data [1]. The remaining issue of HO is the handling of the re-ordering of “source eNB packets” for the RLC AM bearer for which the data forwarding does not happen, e.g., HO to HeNB case, partial HO case [2], or etc. We discuss this issue and propose that one bit indicator for each bearer should be included in the HO command as similarly proposed in [3].
2. Problem Description
Issue: According to the HO procedure specified in TS36.423 [4] (See below), the data forwarding is in a way that the source eNB indicates its DL forwarding choice to the target eNB (forwarding/no forwarding) for the bearer; then based on the choice plus its own capabilities, the target eNB decides whether it accepts the data forwarding or not. However, the decision is not delivered to the UE in the HO command. So the UE might perform unnecessary re-ordering and duplicate avoidance.
9.1.1.1
HANDOVER REQUEST

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

	> SAE Bearers To Be Setup List
	M
	
	
	
	–
	–

	>>> DL Forwarding 
	O
	
	9.2.7
	
	–
	–


9.1.1.2
HANDOVER REQUEST ACKNOWLEDGE

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

	SAE Bearers Admitted List
	O
	
	
	
	YES
	ignore

	>> UL GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Target eNB tunnel endpoint. For delivery of UL PDUs
	–
	–

	>> DL GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Target eNB tunnel endpoint. For delivery of DL PDUs
	–
	–


3. Discussions and Proposals
In the last meeting, we discussed two options for PDCP re-ordering and decided to remove the re-ordering function from UE: (1) No re-ordering of target-eNB packets in UE and (2) Re-ordering of target eNB packets in UE + flush timer control per handover. However, the remaining issue is the control of re-ordering of “source eNB packets” i.e. the control of in-order delivery by Flush_Timer between successfully received PDCP SDUs and missing PDCP PDUs going to be conveyed due to data forwarding. The current PDCP specification (See below) always mandates to start Flush_Timer but we think it is not needed because the missing PDCP SDUs are never retransmitted if the data forwarding for the AM DRBs has not occurred.
5.5.1.1
Actions at handover

When upper layers indicate that a handover has occurred, for radio bearers that are mapped on RLC AM, the UE shall:

-
start the Flush_Timer;
The related discussion in the last meeting was that if we have a network that does not do forwarding, then the UE can set the Flush_Timer to a very low value. However, if the UE does not have the knowledge that whether the data forwarding happens or not, the UE could not set it to such a low value. For example, the UE unfortunately set the Flush_Timer to very large value (e.g., 800 ms as indicated in the last meeting).
So, we think that the UE should have the exact information on the forwarding/ no forwarding. One alternative is to inform the value of the Flush_Timer per each bearer in HO command. If the data forwarding for some bearer does not happen, the Flush_Timer should be 0 in the HO command. Another alternative is to inform just the information that whether the forwarding is performed or not per each bearer in HO command. In this alternative, if the maximum number of bearer is N, the N bit indicators are included in the HO command.
We have a slight preference to the second alternative due to the less signalling overhead. When the UE receives the indicators per each bearer, the UE could decide whether it performs/ cancels the re-ordering function for the corresponding bearer. Therefore, we propose that:
· Proposal: The 1 bit indicator for each bearer (So total N (FFS) bits) should be included in the HO command for the control of re-ordering function.
4. Conclusion
With the above discussions, we propose:
· Proposal: The 1 bit indicator for each bearer (So total N (FFS) bits) should be included in the HO command for the control of re-ordering function.
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5.5.1.1
Actions at handover

When upper layers indicate that a handover has occurred, for radio bearers that are mapped on RLC AM, the UE shall:

-
if the radio bearer is configured by upper layers to perform in-order delivery:
-
start the Flush_Timer;

-
perform actions as specified in 5.5.1.2.1 , using the security algorithm and parameters in use prior to handover for PDCP PDUs, if any, that are received from lower layers due to the reset of the lower layers and for which in-sequence delivery is not guaranteed;

-
if the radio bearer is configured by upper layers to send a PDCP status report, compile a status report as indicated below and submit it to lower layers as the first PDCP PDU for the transmission, by:

-
setting the FMS field to the PDCP Sequence Number of the first missing PDCP SDU;

-
if there are more than one missing PDCP SDUs, allocating a Bitmap field of length in bits equal to the number of PDCP Sequence Numbers from and not including the first missing PDCP PDU up to and including the last out-of-sequence PDCP PDU, rounded up to the next multiple of 8;

-
setting as ‘0’ in the corresponding position in the bitmap field all PDCP SDUs that have not been received as indicated by lower layers and optionally, PDCP PDUs for which decompression has failed;

-
indicating in the bitmap field as ‘1’ all other PDCP SDUs.

-
reset the header compression protocol in the transmitting and receiving sides of the PDCP entity;

-
perform in-order delivery and duplicate elimination in the downlink as specified in subclause 5.5.1.2.1, using the security algorithm and parametersin use after handover, until the reordering function is finished as indicated in 5.5.1.2.2;
-
else:
-
perform maintenance of PDCP sequence numbers, header decompression and deciphering as indicated in subclauses 5.1.1.1, 5.2 and 5.3 for PDCP PDUs received from lower layers, using the ciphering algorithm and key in use prior to handover;
-
reset the header compression protocol in the transmitting and receiving sides of the PDCP entity;
-
perform the actions as indicated in subclause 5.1.3, using the ciphering algorithm and key in use after handover;
-
perform re-transmission of PDCP SDUs in the uplink as specified in subclause 5.5.1.3.
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