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1	Introduction
[bookmark: _Toc474247438]At the RAN3 #117-bis meeting, several scenarios for Selective Activation were discussed, but not much actual progress achieved. However, it was agreed that direct data forwarding may be beneficial also for Selective Activation:
WA: RAN3 will work to enable both indirect and direct early data forwarding in Selective Activation. At this moment, RAN3 does not foresee any scenarios where direct forwarding is not feasible/desired.
One of the proposals made at the meeting concerned exactly the early data forwarding: should it be based on the currently serving node (source-node-based data forwarding), or originated directly from the UPF to all relevant target nodes (UPF-based data forwarding)? In this paper, we present further details of both solutions, so that decision can be made.
2	Discussion
At RAN3 #117-bis, two solutions were sketched for early data forwarding in Selective Activation:
Source-node-based data forwarding: the new source node continue data forwarding started in another node.
UPF-based data forwarding: the UPF is informed about each prepared node and the data is constantly transmit there. When the serving PSCell is switched, the new serving node starts pushing the data to the UE, but data forwarding does not need to be restarted.
2.1	Source-node-based data forwarding
In a classic data forwarding scheme, the possible target allocates TEIDs for bearers it may be hosting in future and starts receiving data with sequence numbers assigned. This forwarding stops once the cell change is executed. In case of Selective activation, data forwarding may continue from the new source node. Therefore, the MN must inform each prepared SN about the bearer setup and TEIDs in all prepared SNs. This may happen e.g. after each new target is prepared or released.
Observations 2-1: For the source-node-based data forwarding, the MN must keep all the prepared SNs updated in regard to the bearer setups and TEIDs of all other prepared SNs, so that once serving SN changes, early data forwarding may continue.
An alternative is giving up direct data forwarding and assuming that the MN plays the role of an “anchor” for data forwarding. In this solution, all the prepared SNs are informed about a set of TEIDs at the MN, memorise them and use these to continue early data forwarding once the serving SN changes.
Observation 2-2: For the source-node-based data forwarding, indirect early data forwarding, where the MN plays the role of an “anchor”, may be simpler, because involved SNs must memorize only MN’s TEIDs.
Since the UPF sends data only to the currently serving SN, after each SN change, the path must be switched at the UPF. If the changes are frequent, this may trigger quite some signalling load at the AMF/UPF.
Observation 2-3: For the source-node-based data forwarding, a classic path switch is needed, which may trigger quite some signalling load at the AMF/UPF, if the SN changes are frequent.
Irrespectively of the approach (direct or with the anchor node), the MN forwards also the Early Status Transfer message so that data delivered at source may be discarded at the prepared SNs.
2.2	UPF-based data forwarding
In this case, TEIDs still need to be allocated at the prepared SNs, but not for inter-SN data forwarding, but for data reception from the UPF. The UPF is then informed about each prepared target SN and transmits the same data to all prepared SNs in parallel. 
Observation 2-1: For UPF-based data forwarding, the AMF/UPF must be aware of all prepared SNs and send data to all of them in parallel. Therefore, existing NGAP procedures must be enhanced, or new procedures defined to inform the AMF about prepared SNs.
A special problem is discarding of the data delivered to the UE. In case NG-U PDU numbering can be assumed the same on all the paths, this can be based on informing all the prepared SNs about the NG-U PDU number that may be discarded. However, this means the SN hosting bearers must be able to match PDCP numbering to the NG-U numbering.
Observation 2-2: For the UPF-based data forwarding, discarding of data delivered at the serving SN requires more attention, because it may need to be based on NG-U PDU numbering, which may have to be matched to the PDCP numbering used in communication with the UE.
In case that data is delivered in parallel to all the prepared SNs, the patch does not have to be switched at the SN change, but preparing or cancelling of an SN requires that the UPF must be informed. Therefore, the solution is beneficial when the group of prepared SNs changes less aften, which the serving SN is switched frequently.
Observation 2-3: For the UPF-based data forwarding, the UPF does not have to switch path after each SN change, but it must be informed about a new SN prepared or SN released. Thus, it may cause burden at the AMF/UPF if the set of prepared SNs changes frequently.
2.3	Decision making
As indicated in [1], the selection of the method for the early data forwarding may depend on the scenario for Selective Activation:
· If the set of nodes prepared for selective activation is updated less often than the serving node changes 
è the direct data transmission from the UPF may be optimal;
· If the serving cell is changed less often than other nodes are cancelled or prepared 
 classic early data forwarding from the currently serving node may be optimal.
Proposal: Based on the above preliminary analyses, RAN3 shall decide which is more desired solution for the early data forwarding.
3	Conclusions
In this paper, we consider further details related to the two options for data forwarding in Selective Activation.
For the Source-node-based data forwarding, we make following observations:
Observations 2-1: For the source-node-based data forwarding, the MN must keep all the prepared SNs updated in regard to the bearer setups and TEIDs of all other prepared SNs, so that once serving SN changes, early data forwarding may continue.
Observation 2-2: For the source-node-based data forwarding, indirect early data forwarding, where the MN plays the role of an “anchor”, may be simpler, because involved SNs must memorize only MN’s TEIDs.
Observation 2-3: For the source-node-based data forwarding, a classic path switch is needed, which may trigger quite some signalling load at the AMF/UPF, if the SN changes are frequent.
While for the UPF-based data forwarding, we observe what follows:
Observation 2-1: For UPF-based data forwarding, the AMF/UPF must be aware of all prepared SNs and send data to all of them in parallel. Therefore, existing NGAP procedures must be enhanced, or new procedures defined to inform the AMF about prepared SNs.
Observation 2-2: For the UPF-based data forwarding, discarding of data delivered at the serving SN requires more attention, because it may need to be based on NG-U PDU numbering, which may have to be matched to the PDCP numbering used in communication with the UE.
Observation 2-3: For the UPF-based data forwarding, the UPF does not have to switch path after each SN change, but it must be informed about a new SN prepared or SN released. Thus, it may cause burden at the AMF/UPF if the set of prepared SNs changes frequently.
Based on this, we propose that RAN3 shall decide which is more desired solution for the early data forwarding.
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