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1		Introduction
[bookmark: _Toc449541143]This is to discuss the following CB: #24:
	CB: # 24_Email_MobEnh_Data_fwd_CHO
- Consensus to support indication from target that early data forwarding is possible (Apple,Intel,CATT)
- Early Forwarding Transfer is differentiated on node level (CATT)
- For CHO, enhance by the EARLY FORWARDING TRANSFER message to be able to be distinguished by an associated cell among prepared by the same UE AP IDs (Intel)
- if agreeable, go for minimum set; revise as needed; check details
- St2 aspects? (Intel)
(Intel - moderator)
Summary of offline disc



2	For the Chairman’s Notes
Agreements to be captured:
It is re-confirmed that the source decides when to start forwarding. The target shall always try processing early forwarded packets as much as it can.
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.

· [bookmark: _GoBack]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. 
Tdocs up for agreement
TP for 38.401 BL CR: R3-202302 rev in R3-202718
3		Discussion
Two issues were identified from Apple/Intel[1927-28], CATT[1951], Intel[2300-2302]. 
3.1	Early forwarding acceptable indication from target?
The following were observed in Apple/Intel[1927-28]: 
Observation 1: A CHO target cell may simultaneously receive early forwarded data for different UEs from neighboring cells out of which only a fraction will eventually perform HO to the cell. 
Observation 2: The total amount of early data forwarded traffic received by a target CHO cell prepared for different UEs can be larger than air interface traffic that it will eventually need to transmit for its associated UEs. 
Observation 3: Although a target cell may have enough air interface capacity to serve its associated UEs, it may not have HW or processing capacity to receive early data forwarded for all CHO requests since a fraction of requests will eventually perform HO to the cell.
Observation 4: There is currently no mechanism to inform source gNB about usability of early forwarded data at target cell.
Observation 5: Target node has information needed to anticipate if it will be able to receive early data forwarded for a UE.
The following was also observed in CATT[1951]. 
This issue is introduced when the early data forwarding is supported in CHO. As most company thinking, the target node should be ready to receive the early forwarding data after the CHO accept sent to source node. But for increasing the flexibility of the target node managing the resource includes the data buffer in the target node, the target node may suggest source node whether perform early data  forwarding to this target node/cell.  The target node may handle the CHO request but no resource for handling the huge amount early forwarding data, so the target node may reject the CHO based on its resource estimation. If without early data forwarding, the CHO may be accepted. If support this mechanism, the success rate of CHO preparation may be increased.  This principle is similar as we talked the overload control for CHO which Nokia proposed. 
The target node may evaluate whether support early data forwarding the according the QoS parameter of the handover requested QoS flows and its resource.
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Based on the above contributions, we believe the issue is acknowledged in the sense that
· Early forwarding requires enough HW capability to process larger amount of datas than what needs to be transmitted to the UE eventually. In addition, the target should be able to process huge amount of early forwarded datas that may end up useless if not accessed by the UE. 

· The target may reject CHO based on its resource estimation. Or, early forwarded datas may not be handled properly due to limited processing capability, which could undermine the purpose of early forwarding itself and eventually deteriorate CHO performance. 
We thus would like to propose to specify a mechanism by which the target can indicate to the source whether they are capable of using early data forwarding for CHO.
Question 1.1: Any comment for stage-3 TPs proposed in R3-201927 and R3-201928?
	Company
	Comments

	Ericsson
	Disagree with the proposal.

	Samsung
	Disagree with the proposal.

	HW
	Not sure if such mechanism is needed.

	ZTE
	[bookmark: OLE_LINK1]No strong mind, but depending on the CHO/DAPS-UE populations in real network.

	Qualcomm
	Agree with the proposal as it may help alleviate target load problems.

	China Telecom
	Disagree with the proposal.

	Nokia
	Disagree with the proposal.

	CATT
	Agree with the proposal. It is more efficiency. if the target always receive and discard the huge data due to its capacity limitation, the purpose of eraly data forwarding can not be relized and waste huge backhaul resource and target node processing resource


Question 1.2: If you disagree specifying the mechanism above, please comment why. Detailed explanations would be appreciated.
	Company
	Comments

	Ericsson
	When to start data forwarding is up to source node implementation. The target node should always be ready to receive UP packets. The only issue discussed in the papers is about scarcity of processing and memory capacities. But if this happens in the target node during early data forwarding, UP packets can always be discarded after receiving an intermediate EARLY STATUS TRANSFER message. Also, if the resources are available at transport level, the target node should be able to process this  load

	Samsung
	We have similar view as E///. The target node should always be ready to ro receive UP packets. And the processing and the memory capacities has just become the issue on whether to accept the data forwarding or not. It would be used regardless of the early or the late data forwarding.

	HW
	In general, we think CHO is an optimization which should be by best effort, in other words, some data might be lost which could be compensated by high layers; on the other hand, it would be strange a target node supports CHO but could not buffer some data in advance; in addition, source could update PDCP SN status if needed, and target could discard previously stored data accordingly.

	ZTE
	In normal case, the forwarded packets are only a small fraction of total packets to be processed by RAN node, hence we have a bit doubt. With larger CHO/DAPS-UE populations in future (beyond Rel-16), it may be worth optimizing for “low cost RAN node”.

	China Telecom
	We think for target node with tight resources and not willing to receive early data forwarding, it can drop the packets received form the source node when received an intermediate EARLY STATUS TRANSFER message. Because the buffer status are dynamic changes, the target nodes unwilling to receive the early date forwarding at this moment, may be willing at the next moment, the indicator cannot inform accurate preference of any moment of the target nodes.

	Nokia
	For the initial release of CHO, we think it can be assumed that CHO capability will be known statically (e.g. OAM).


Summary
· YES (4) : Apple, Intel, CATT, Qualcomm
· NO (6) : E///, Samsung, Huawei, China Telecom, Nokia, ZTE (maybe beyond Rel-16) 
There is no clear majority. Digesting concerns, the rapporteur would like to clarify a few things:
1) No one disputes the agreement that it is the source who decides when to start forwarding. Proponents are not saying that the source shall not perform early forwarding when the target indicates not willingness e.g. due to load problem. What we are proposing is simply a mechanism that the source can take the target’s situation into account. 

2) Proponents are not saying that the target shall drop packets if it receives early forwarded packets after indicating not willingness. We fully agree that it is the source who decides when to start forwarding and the target node should always try processing early forwarded packets no matter what its willingness was.

3) What is different to late forwarded packets is that early forwarded packets don’t get sent to the UE when received. They are buffered until the UE accessed. Those forwarded packets (with SNs assigned) may get dropped once the buffer maxed out, for which the source neither knows they were dropped nor re-forwards them. Such gap could be critical when the UE accesses later. 

4) And yes, it could 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, etc.
Based on the above observations, the rapporteur would like to propose a way forward, as to re-confirm and further study as follows. 
Proposal 1: Agree the below way forward. 
It is re-confirmed that the source decides when to start forwarding. The target shall always try processing early forwarded packets as much as it can.
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. 
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////

3.2	Early Forwarding Transfer needs distinction for different target CU-UPs?
The following were observed and proposed in Intel[2299]:



 
Observation 1: Whether to do early data forwarding or not could be different for different candidate cells prepared by the same UE AP IDs. 
Observation 2: The first DL COUNT value transferred to the target by the EARLY FORWARDING TRANSFER message could be different for different candidate cells prepared by the same UE AP IDs.
Observation 3: During CHO preparation, candidate cells under the same target node may be served by different CU-UPs. Even if prepared under the same UE AP IDs, the target should be able to forward the received EARLY FORWARDING TRANSFER message to the right CU-UP.
Proposal 1: For CHO, enhance the EARLY FORWARDING TRANSFER message to be able to be distinguished by an associated cell among prepared by the same UE AP IDs.
The following was also observed and proposed in CATT[1951]. 
During the discussion, mostly companies think it is not needed to distinguish the DL COUNT by associated candidate cell. But the opposite view from some company is needed. The reason is that the CU-CP may forward the DL COUNT to different CU-UPs which associate different cells. The CHO preparation completed time for each candidate cell may be different, so the Early Forwarding Transfer may be sent to target node for each cell at different time point.
If several candidate cells are in one target node, the multiple Early Forwarding Transfer message will be sent for each cells in same node follow the above principle.  But the contents of this message are reflecting the source node Data transfer status and not target cells specific.  So the target node may use the DL COUNT in latest received Early Forwarding Transfer message for all the candidate cells. The gNB-CP forward DL COUNT to all the gNB-UP which associated the candidate cells. The gNB-UP may flush the data already received from source node for the cells early completed CHO preparation and reset with the new DL COUNT value.  It is up to implementation.
Proposal 1： Early Forwarding Transfer is differentiated on node level
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Based on the above contributions, we believe the issue is acknowledged in the sense that
· Different candidate cells prepared by the same UE AP IDs over X2/Xn could be served by different CU-UPs.

· DL COUNT values transferred by the EARLY FORWARDING TRANSFER messages could be different for candidate cells prepared by the same UE AP IDs. In this case, how does the target CU-CP know which message to convey to which CU-UP? Early forwarding would not work properly if the target CU-CP simply applies the latest received message to all the CU-UPs involved.

· The source may decide early forwarding only for a subset of candidate cells (e.g. served by one CU-UP) prepared by the same UE AP IDs. In this case, how does the target CU-CP know which CU-UP should the received message convey to?
Two solutions have been considered how to enable distinction so that the target CU-CP can convey the received Early Forwarding Transfer message to the right CU-UP:
· Option 1: Enhance the EARLY FORWARDING TRANSFER message to be able to be distinguished by an associated cell among prepared by the same UE AP IDs.

· Option 2: The EARLY FORWARDING TRANSFER message is differentiated on node level. 
[bookmark: _Hlk38467795]The Option 2 seems to imply that target CU-CP should make sure the message is differentiated for each CU-UP. One way could be by separate UE-associated signaling connections, i.e., by assigining different target UE AP IDs during CHO preparations in case the source used the same source UE AP ID when requesting to prepare candidate cells served by different target CU-UPs. Some descriptions in stage-3 seems necessary but no ASN.1 impact is foreseen. 
On the other hand, the Option 1 enables the source to make sure it is differentiated whenever needed, so more tailored to the fact that it is the source who makes final decision whether to do early forwading or not. Both stage-3 and stage-2 impacts are foreseen.
Question 2: Please provide any views or comments to each option, and your preference.
	Company
	Preference
	Comments

	Ericsson
	[bookmark: OLE_LINK2]Option 2
	Using different UE-associated signalling connections is much simpler and does not break signalling principles

	Samsung
	Option 2
	[bookmark: OLE_LINK3]Agree with E///. If different CU-UP shall be selected, using different UEAP ID is simpler, even over X2/Xn interface.

	HW
	Option 2
	Not sure what is the issue is, CHO request is per UE which is identified by UE AP ID, andn UE AP ID is unique within a node, and the potential target cell is decided by target node and is not necessary known by source node, taking the two facts into account, we think target node is able to identiy each UE by UE AP ID and associate each UE with potential target cell(s) accordingly.

	ZTE
	Option 2
	Agree with E///. we have agreed not to optimize early DF behavior dedicated for CHO. Solution of no ASN.1 impact is welcome.

	Qualcomm   
	Option 2
	We don’t see the real use case for Option 1. Option 2 is aligned with the traditional way. 

	China Telecom
	Option 2
	Agree with E///, we think using UE-associated signalling (i.e. different target UEAP IDs) is proper.

	Nokia
	Option 2
	To be honest, I am not even sure why the differenciation is needed? After all, until the UE arrives, the target node must forward the data to all target CU-UPs. So, also each EARLY FORWARDING TRANSFER must be made know to all UPs, doesn’t it?

	CATT
	Option2
	


Different views, if any, please add to the above.
Summary
Congratulation to Option 2. The corresponding TP for 38.423 BL CR was tried and dropped in the folder. It is also captured as below for your convenience. 
	[bookmark: _Toc20955048][bookmark: _Toc29991235]8.2.1	Handover Preparation
[bookmark: _Toc20955049][bookmark: _Toc29991236]8.2.1.1	General
This procedure is used to establish necessary resources in an NG-RAN node for an incoming handover. If the procedure concerns a conditional handover, parallel transactions are allowed. Possible parallel requests are identified with the target cell ID when the source UE AP IDs are the same. The target NG-RAN node shall make sure to separate UE-associated signalling connections in case the source NG-RAN node used the same UE AP ID when requesting to prepare candidate cells served by different user plane entities.
The procedure uses UE-associated signalling.


Considering interactions with procedures in another interface, it is proposed to have TP onto 38.401 BL CR.
Proposal 2: Agree TP for 38.401 BL CR for Option 2, i.e., having separate UE-associated signalling connecting over Xn interface for different target CU-UP.
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////

4		Conclusion
Proposal 1: Agree the below way forward. 
It is re-confirmed that the source decides when to start forwarding. The target shall always try processing early forwarded packets as much as it can.
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. 
Proposal 2: Agree TP for 38.401 BL CR for Option 2, i.e., having separate UE-associated signalling connecting over Xn interface for different target CU-UP.
5		Reference
	15.4.1.2. CHO
Whether to specify a mechanism by which target cells can confirm to the serving cell whether they are willing to receive early data forwarding for CHO is FFS.
When parallel transaction is used for a UE, whether allocate the same data forwarding information or not is up to target implementation.

	R3-201927
	(TP for NR_Mob_enh BL CR for TS 38.423): Early Data Forwarding for CHO (Apple Inc., Intel Corporation)
	other


	R3-201928
	(TP for LTE_feMob-Core BL CR for TS 36.423): Early Data Forwarding for CHO (Apple Inc., Intel Corporation)
	other


	R3-201951
	Discussion on Early Data Forwarding for CHO (CATT)
	discussion


	R3-202299
	Early Forwarding may need candidate cell distinction (Intel Corporation)
	discussion


	R3-202300
	(TP for LTE_feMob-Core BL CR for TS 36.423): Early Forwarding may need candidate cell distinction (Intel Corporation)
	other


	R3-202301
	(TP for NR_Mob_enh-Core BL CR for TS 38.423): Early Forwarding may need candidate cell distinction (Intel Corporation)
	other


	R3-202302
	(TP for NR_Mob_enh-Core BL CR for TS 38.401): Early Forwarding may need candidate cell distinction (Intel Corporation)
	other
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