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1 Introduction
At last RAN3#107b e-meeting, it was discussed whether it is useful to introduce early forwarding acceptable indication from target under CB#24_Email_MobEnh_Data_fwd_CHO, and agreed the following way forward:
	· FFS whether it is necessary to have a mechanism to indicate the target’s buffer/load situation for the source to take into account for early forwarding, with respect to the following:

- What is different to late forwarded packets is that early forwarded packets (with PDCP SNs assigned) don’t get sent to the UE when received. They are buffered until the UE accessed. Even if dropped due to buffer maxed out, the source neither knows whether dropped or not nor re-forwards them. FFS whether such SN gap could be critical when the UE accesses later.

- It is true that the target’s buffer can be relieved by the Discarding DL COUNT sent from the source. But currently there is no way for the source to know the situation, whether it needs to slow down forwarding or send Discarding DL COUNT more frequently to help relieve the target’s buffer.


In this document we discussed the necessity to have a mechanism to indicate the target’s buffer/load situation for the source to take into account for early forwarding and give our proposals.
2 Discussion
Both early data forwarding and late data forwarding were widely discussed in previous RAN3 meetings. And it was agreed and re-confirmed that the source decides when to start forwarding. The target shall always try processing early forwarded packets as much as it can.
Based on the email-discussion and way forward, there are two issues concluded as below:

Issue 1: Whether to specify a mechanism by which the target can indicate to the source whether they are capable of using early data forwarding for CHO.
Issue 2: When target already accept early data forwarding, how does source know the situation of target’s buffer and send Discarding DL COUNT information in time?
For issue 1, during the discussion, some companies think it is better to introduce a mechanism to indicate the target’s buffer/load situation for the source to take into account for early forwarding, as in [R3-201927] [ R3-201928], Apple and Intel propose to introduce a new Early Data Forwarding Acceptable IE included in HANDOVER REQUEST ACKNOWLEDGE message to help the source take into account when performing early data forwarding. From our point of view, this mechanism works when the target doesn’t want to receive early data forwarding (because the buffer is almost full now), but want to receive late data forwarding (based on the target’s resource estimation, the buffer will be abundant after a while), in this situation, it is useful to add an indicator in HANDOVER REQUEST ACKNOWLEDGE message to indicate the target’s willingness to receive early data forwarding.

Proposal 1: It is useful to add an indicator in HANDOVER REQUEST ACKNOWLEDGE message to indicate the target’s willingness to receive early data forwarding.
For issue 2, since the early forwarded packets don’t get sent to the UE when received, they are buffered until the UE accessed. The time between the target receives the early forwarded packets and transmit them to the UE when UE successfully accessed is unpredictable. During this time, the buffer status in target may change dynamically, the target may want to drop some data when its buffer almost max out, in this situation, the target needs the source to send the Discarding DL COUNT information, but currently there is no solution for the source to know the exactly situation to help relieve the target’s buffer. From our point of view, there are two options can help to solve the problem, details as below:
Option1: In the form of a time stamp, the source node automatic transmits the new Early Forwarding Transfer message to the target node after a certain time interval. The detailed configuration is up to source’s implementation. 
Option2: Introduce a new X2/Xn message (i.e. Early Forwarding Transfer Request), when the target’s resource buffer is tight, the target node sends the Early Forwarding Transfer Request to the source node to request a new Early Forwarding Transfer message.
For option1, it is an implementation related solution which has little impact on current specifications, it can alleviate target’s load to a certain degree, but cannot provide the Discarding DL COUNT information in time, because the source doesn’t know accurate timing when the target wants to drop the packet, it can only send the Discarding DL COUNT information to the target when the timer in the source node reaches a certain value. 

For option2, when the candidate target node’s resources are tight, they should request the source node to update an Early Forwarding Transfer message (between the moment UE disconnects from the source and the last SN STATUS TRANSFER) to discard the packets. The new introduced X2/Xn message (i.e. Early Forwarding Transfer Request) can accurately inform the source when to send a new Early Forwarding Transfer message.

We think option1 can solve the target’s load problem to a certain degree but cannot solve the problem that the source doesn’t know the situation of target’s buffer status and send Discarding DL COUNT information in time. Therefore, option 2 should be adopted. One may concern about the X2/Xn signal overhead problem, but compared with the overload issues happened in candidate target node, it is more acceptable.
Proposal 2: Introduce a new X2/Xn message (i.e. Early Forwarding Transfer Request) for the target node sends to the source node to request a new Early Forwarding Transfer message. 
Proposal 3: RAN3 to agree the TP provided in R3-203535 and R3-203536.
3 Conclusion
In this paper, we discussed the necessity to have a mechanism to indicate the target’s buffer/load situation for the source to take into account for early forwarding and give our proposals as below:

Proposal 1: It is useful to add an indicator in HANDOVER REQUEST ACKNOWLEDGE message to indicate the target’s willingness to receive early data forwarding.
Proposal 2: Introduce a new X2/Xn message (i.e. Early Forwarding Transfer Request) for the target node sends to the source node to request a new Early Forwarding Transfer message. 
Proposal 3: RAN3 to agree the TP provided in R3-203535 and R3-203536.
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