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1		Introduction
[bookmark: _Toc449541143]This is to discuss the following CB:
	[bookmark: _Hlk33450074][bookmark: _Hlk33450084]CB: # 93_Email093-MobEnh_datafwd_common
-  Adopt a new class-2 “Early Forwarding Transfer” message. Remove FFS; For CHO, enhance Early Forwarding Transfer that can be distinguished by the associated candidate cells; For CHO, no need to enhance the SN STATUS TRANFER to include the associated candidate cell. Regardless of early or late data forwarding applied, the SN STATUS TRANSFER happens only after the source knows which target cell the UE successfully accessed by the HO SUCCESS message? (Intel)
-  use the new defined procedure e.g. EARLY FORWARDING TRANSFER to indicate the DL PDCP SN value for the first forward DL PDCP SDU and update the BLCRs accordingly? (HW)
- remove description for the SN status transfer procedure in case of DAPS HO in BLCR for TS38.423 and 36.423; how to discard already forwarded PDCP SDUs is up to implementation; the new Early Forwarding Transfer procedure introduces uplink out-of-sequence receiving status? (CATT)
- Source gNB updates the target of source side delivery status by existing SN Status Transfer message. The packets which have been delivered to UE by source should be discarded by target; Source keep the forwarded packet until… - It is delivered by source; or - Handover success indication is received from target; or - UE context release is received; or - Timer expires; Source send final SN Status Transfer to target with a final status indicator; Above proposals are applicable to DAPS HO? (QC)
- agreeable, common for DAPS/CHO for both LTE and NR?
- E1 impact? 
    - Enhance E1AP Bearer Context Modification procedure to retrieve/provide information for the EARLY FORWARDING TRANSFER message with the source/target CU-UPs? (Intel)
    - UE Context Modification Request procedure is enhanced to provide the data forwarding information per each target node from the CU-CP to the CU-UP; The CU-UP in the source gNB should decide when to initiate the early data forwarding to the target node(s); The Bearer Context Modification Required procedure is enhanced to provide the First DL COUNT and the Discarding DL COUNT information to the CU-UP in the source gNB; The Bearer Context Modification procedure is enhanced to provide the First DL COUNT and the Discarding DL COUNT information to the CU-UP in the target gNB when the CU-CP in the target gNB receives the EARLY FORWARDING TRANSFER message from the source node? (SS) 
    - Introduce a new class-2 procedure, that in the source node can transfer the last successfully received PDCP PDU from source CU-UP to source CU-CP and also in the target node can transfer this information from target CU-CP to target CU-UP; The periodicity of these reports is signaled to the source CU-UP in the 1st BEARER CONTEXT MODIFICATION REQUEST triggered by the Handover Preparation? (E///)
- stage-2? (Intel) (Gg) (HW)- if agreeable, revise as needed; go for agreement
(Intel)
Summary of offline disc R3-201164


2		Discussion
The questions are formulated based on following contribution: Intel[1112-1115], Google[0766], Huawei[0510-0513], CATT[0533-0535], Qualcomm[0412], Samsung[0703,0705], Ericsson[1082,1085]. 
2.1     Early Forwarding Transfer
[bookmark: _Hlk33454825]RAN3 discussed how to support early downlink PDCP SDUs forwarding in DAPS HO and agreed to transfer DL COUNT values for the first PDCP SDU forwarded and also to discard already forwarded SDUs. For the support of transferring those DL COUNT values, we have considered two options:
· Option 1: Re-use the existing SN STAUTS TRANSFER message (QC)
· Option 2: Adopt a new class-2 “EARLY FORWARDING TRANSFER” message currently in BL CRs with FFS (Intel, HW, CATT)
Question 1.1: For early downlink PDCP SDUs forwarding in DAPS HO, which option do you prefer? 
	Company
	Options 1/2
	Comments

	Samsung
	Option 2
	

	Huawei
	Option2
	

	ZTE
	Option1
	Less spec. impacts.
What’s the difference with introducing a simple “early status” indicator IE in current SN STAUTS TRANSFER?
Or we prefer to use single flag IE for indicating last SN STAUTS TRANSFER.

	Google
	Option 2
	It is cleaner for the legacy procedure. 

	Nokia
	Option 2
	As Google commented: overloading existing procedure with different functionality may only complicate solution.

	Intel
	Option 2
	Indeed less spec impacts, especially for stage-2 

	CATT
	Option 2
	

	Qualcomm
	Option 1
	Less standard impact is already preferred.

	Ericsson
	Option 2
	IMHO not changing SN STATUS TRANSFER behaviour (i.e. no PDCP freeze for DAPS and CHO) = less standard impact



If Option 2, then the existing SN STATUS TRANSFER message will be kept intact, only used as the last step transferring SN status when the SN assignment role is moved to the target and the normal data forwarding would follow. And what we need to do is simply to update stage-3 (remove FFS) and describe in stage-2.
[bookmark: _Hlk32598357]In the last RAN3-106 meeting, we agreed to allow early data forwarding for CHO and also to follow the same downlink PDCP SDUs forwarding as in the DAPS HO.
[bookmark: _Hlk33552015]Proposal 1.1: Adopt a new class-2 “EARLY FORWARDING TRANSFER” message for DAPS HO.
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Question 1.2: For CHO early data forwarding, apply the same principles of DAPS HO?
	Company
	Yes/No
	Comments

	Samsung
	Yes
	We don’t see the difference.

	Huawei
	Yes
	

	ZTE
	Yes
	

	Google
	Yes
	Although early data forwarding for CHO is allowed, it is not always executed as in DAPS HO. Therefore, whenever CHO is mentioned together with DAPS HO, it should be clearly stated that the procedural texts applied to the “CHO with early data forwarding.” 
The TP for “8.9.4 Inter-gNB handover involving gNB-CU-UP change” in R3-200764 can be taken into account for the CHO not applying early data forwarding case.

	Nokia
	Yes
	In the beginning of the WI, RAN3 agreed that there will not be separate work on early forwarding for CHO. We do consider CHO when working on DAPS HO, and combining both shall not be prohibited, but possible usage of both should be up to the implementation – there should not be any “special attention” for early forwarding for CHO.

	Intel
	Yes
	

	CATT
	Yes
	

	Qualcomm
	Yes
	Agree with Nokia

	Ericsson
	Yes
	


If Yes, then what is agreed in Question 1.1 will be applied in the same way for CHO early data forwarding.
[bookmark: _Hlk33552036]Proposal 1.2: The new class-2 “EARLY FORWARDING TRANSFER” message for DAPS HO is also used for CHO early data forwarding.
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
2.2     E1 impact for Early Forwarding Transfer
To support early forwarding in CP-UP separation, the relevant DL COUNT values has to be retrieved from the source CU-UP and forwarded to the target CU-UP. The three options have been proposed:
· Option 1 : Enhance the Bearer Context Modification procedure to retrieve/provide DL COUNT values related for early data forwarding with the source/target CU-UPs. (Intel)
· Option 2 : Same as Option 1 for the target CU-UP, but enhance the Bearer Context Modified Required procedure instead for the source CU-UP (Samsung)
· Option 3 : Introduce a new class-2 procedure (from the source CU-UP to the source CU-CP; and from the target CU-CP to the target CU-UP), where the former can be done periodically (Ericsson).
Question 2.1: Please provide any views or comments to each option, and your preference
	Company
	Preference
	Comments

	Samsung
	Option 2
	When to send the Discarding DL COUNT information should be decided by the CU-UP.
Option 1 or option 2 can be used to trigger the First DL COUNT information.

	Huawei
	Option 1
	Option 1 seems the most straighward way to go.

	ZTE
	Option 1
	Just sufficient

	Google 
	Option 1
	

	Nokia
	Option 1
	Control of the solution should be up to the CU-CP – CU-UP at the source does not care about the buffer status at the target CU-UP.

	Intel
	Option 1
	

	CATT
	Option1
	

	Qualcomm 
	Option 3
	In Xn, we use dedicated message SN STATUS TRANSFER. In E1, we should also use a dedicated message.

	Ericsson
	Option 3
	I’m not sure why we need to enhance the existing PDCP SN query mechanism in bearer context modification if we go for option 1. And if changes are needed, a new class-2 is probably much more efficient than triggering a complicate procedure


Different views, if any, please add to the above.
[bookmark: _Hlk33552062]Proposal 2.1: To support early forwarding in CP-UP separation, enhance the Bearer Context Modification procedure to retrieve/provide DL COUNT values related for early data forwarding with the source/target CU-UPs.
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Lastly, it is also proposed in Intel[1112] that:
During CHO preparation, candidate cells under the same target node may be served by different CU-UPs, e.g. in the scenario of CU-CP centralized and CU-UP distributed in TR 38.806 [1]:


Figure 6.2.4-1 in TR 38.806: CU-CP centralize and CU-UP distributed
This means that forwarding TNL address given to the source could be different for different cells, even if their admission results are identical. 
If the early data forwarding is applied for more than one of those candidate cells, then even for the same DRB admitted, the source has to forward downlink PDCP SDUs over different GTP-U tunnels. The information required on the EARLY FORWARDING TRANSFER message could be different for those cells.
In this case, the EARLY FORWARDING TRANSFER message should be able to be distinguished by the associated candidate cell. The target CU-CP cannot distinguish which EARLY FORWARDING TRANSFER message to which cell because the same X2/XnAP UE AP IDs are used. The target CU-CP cannot forward the right information to the right CU-UP.
Proposal 3: For CHO, enhance Early Forwarding Transfer that can be distinguished by the associated candidate cell.
[bookmark: _Hlk33552505]Question 2.2: For CHO early data forwarding, do you agree that the transfer of DL COUNT values needs distinguished by the associated candidate cell (for the target CU-CP to forward to the right target CU-UP)?
	Company
	Yes/No
	Comments

	Samsung
	No
	In our understading, a target CU-UP is selected for each DRB per UE, not per target cell. I.e. even though multiple target cells are configured for one UE, only one target CU-UP for a DRB is selected and configured.
Anyway the target CU-CP should forward the information to the right target CU-UP.

	Huawei
	?
	We donot understand the issue proposed here. Our view is that early data forwarding is applied for certain bearers of each UE, among to all prepared target cell.  Further clarification on the issue is needed.

	ZTE
	?
	The DF address can be different subject to different candidate cells.
Since single source cell generates the content of EARLY FORWARDING TRANSFER message, why “The information required on the EARLY FORWARDING TRANSFER message could be different for those cells.”?


	Google
	?
	Need more info

	Nokia
	No (probably)
	Probably, even if the target cells are under different CU-UPs, the data will be forwarded to all UPs – the target node can’t know to which cell the UE will arrive (unless we enable the probability!). So also the DL COUNT will have to be delivered to all UPs.

	Intel
	Yes
	[bookmark: _Hlk33553502]It seems more clarification is needed. First, we should admit that the candidate cells may be associated with different CU-UPs. The admission result and/or data forwarding address info from the target CU-UPs could be different per candidate cell.

Given that, here it seems assumed that data is forwarded to each CU-UP identically always. But in practice, data may not be forwarded to each CU-UP identically. For example, consider a DRB1 which is admitted by both candidate cell 1 and cell 2, each associated with different CU-UP. Assume that the source started forwarding downlink PDCP SDUs of DRB1 to the cell 1. Then do we have to assume that the source has to start forwarding to the cell 2 always at the same timing for cell 1? The timing of CHO preparation could be different, or up to implementation, early forwarding of DRB1 to the cell 2 may start later than that of cell 1, which in the meantime DL delivery to the UE has been ongoing. The DL COUNT of the first forwarded PDCP SDU could be different for each cell.

This is one reason why the contents of EARLY FORWARDING TRANSFER may need to be distinguished by a candidate cell.

	CATT
	No
	Agree with Nokia
The data should be forwarded to all Ups, as the data source is same one.

	Qualcomm
	No
	The use case of cell specific CU-UP is not clear.

	Ericsson
	No
	DL COUNT is about the source cell and should be the same for all target cells/CU-UPs



Proposal 2.2: To be continued whether the EARLY FORWARDING TRANSFER message may need to be distinguished by the associated candidate cell.
3		Summary
Based on discussions, the followings are proposed to be captured into the Chairman’s note. 
Agreement
RAN3 adopts a new class-2 “EARLY FORWARDING TRANSFER” message for DAPS HO. This message is also used for CHO early data forwarding.
Bearer Context Modification procedure is enhanced to retrieve/provide DL COUNT values related for early data forwarding with the source/target CU-UPs.
Propose to agree the following TPs (Early Forwarding support for DAPS/CHO)
R3-201112 Rev in R3-201339 TP for X2AP 36.423
R3-201113 Rev in R3-201340 TP for XnAP 38.423
R3-201114 Rev in R3-201341 TP for E1AP 38.463 
[bookmark: _GoBack]R3-201115 Rev in R3-201342 TP for Stage-2 38.401 (+Google)
To be continued
Whether the EARLY FORWARDING TRANSFER message may need to be distinguished by the associated candidate cell

4		Reference
	R3-201112
	(TP for LTE_feMob-Core BL CR for TS 36.423): Early Forwarding support for DAPS/CHO (Intel Corporation)
	other


	R3-201113
	(TP for NR_Mob_enh-Core BL CR for TS 38.423): Early Forwarding support for DAPS/CHO (Intel Corporation)
	other


	R3-201114
	(TP for NR_Mob_enh-Core BL CR for TS 38.463): Early Forwarding support for DAPS/CHO (Intel Corporation)
	other


	R3-201115
	(TP for NR_Mob_enh-Core BL CR for TS 38.401): Early Forwarding support for DAPS/CHO (Intel Corporation)
	other


	R3-200766
	(TP for NR_Mob_enh BL CR for TS 38.401) Corrections to DAPS HO (Google Inc.)
	other
Move to 15.4.1
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-  Adopt a new class-2 “Early Forwarding Transfer” message. Remove FFS; For CHO, enhance Early Forwarding Transfer that can be distinguished by the associated candidate cells; For CHO, no need to enhance the SN STATUS TRANFER to include the associated candidate cell. Regardless of early or late data forwarding applied, the SN STATUS TRANSFER happens only after the source knows which target cell the UE successfully accessed by the HO SUCCESS message? (Intel)
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    - UE Context Modification Request procedure is enhanced to provide the data forwarding information per each target node from the CU-CP to the CU-UP; The CU-UP in the source gNB should decide when to initiate the early data forwarding to the target node(s); The Bearer Context Modification Required procedure is enhanced to provide the First DL COUNT and the Discarding DL COUNT information to the CU-UP in the source gNB; The Bearer Context Modification procedure is enhanced to provide the First DL COUNT and the Discarding DL COUNT information to the CU-UP in the target gNB when the CU-CP in the target gNB receives the EARLY FORWARDING TRANSFER message from the source node? (SS) 
    - Introduce a new class-2 procedure, that in the source node can transfer the last successfully received PDCP PDU from source CU-UP to source CU-CP and also in the target node can transfer this information from target CU-CP to target CU-UP; The periodicity of these reports is signaled to the source CU-UP in the 1st BEARER CONTEXT MODIFICATION REQUEST triggered by the Handover Preparation? (E///)
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	15.4.1.1. Handover Interruption Reduction
The source sends the HFN and SN of the first SDU forwarded to the target Node for encryption by the existing SN Status Transfer message
WA: The target may send the HO SUCCESS message to the source, the source node sends the last SN Status Transfer message to the target node
(Downlink) No need to send another SN STATUS TRANSFER to inform that HFN has been increased (for target’s encryption).
WA: (Downlink) The last SN STATUS TRANSFER is the same as legacy, for which normal data forwarding follows.
(Downlink) It is FFS in RAN3 whether/how discarding of already forwarded PDCP SDUs is executed.
(Uplink) UL delivery to the CN from the source continues until the source sends the last SN Status Transfer to the target (same as legacy). The target won’t forward uplink packets in-sequence to the CN until it receives this last SN STATUS TRANSFER (as in the legacy).
(Uplink) The last SN STATUS TRANSFER sent for DL is also used for UL (for which the normal data forwarding follows as in the legacy)
(Uplink) It is FFS in RAN3 whether we allow the source to send an intermediate SN STATUS TRANSFER (between the first and the last) to convey uplink out-of-sequence receiving status so that the target can send PDCP status report to the UE immediately when accessed.
No need to inform CT4 about GTP-U extension header

	R3-200510
	(TP for NR_Mob_enh BL CR for TS 38.300): Early forwarding transfer for DAPS handover (Huawei)
	other
merged in CB 93

	R3-200511
	(TP for LTE_feMob BL CR for TS 36.300): Early forwarding transfer for DAPS handover (Huawei)
	other
merged in CB 93

	R3-200512
	(TP for NR_Mob_enh BL CR for TS 38.423): Early forwarding transfer for DAPS handover (Huawei)
	other
merged in CB 93

	R3-200513
	(TP for LTE_feMob BL CR for TS 36.423): Early forwarding transfer for DAPS handover (Huawei)
	other
merged in CB 93

	R3-200533
	Further Consideration on SN Status Transfer Procedure for DAPS (CATT)
	discussion
merged in CB 93

	R3-200534
	(TP for [LTE_feMob] BL CR for TS 36423)SN Status Transfer Procedure for DAPS (CATT)
	other
merged in CB 93

	R3-200535
	(TP for [NR_Mob_enh] BL CR for TS 38423)SN Status Transfer Procedure for DAPS (CATT)
	other
merged in CB 93

	15.4.2 E-UTRAN
Early data forwarding when MBB HO is configured?
We shall support early data forwarding for eMBB

	15.4.3 NR

	R3-200412
	Remaining issues in data forwarding (Qualcomm Incorporated)
	discussion
merged in CB 93

	R3-200703
	E1 impact to support data forwading in DAPS Handover and Conditional Handover (Samsung Electronics) 
	discussion
merged in CB 93

	R3-200705
	E1 impact to support data forwarding in DAPS Handover and Conditional Handover (Samsung Electronics)
	draftCRr, TS 38.463 v16.0.0, Rel-16, Cat. 
merged in CB 93

	R3-201082
	Optimizing multiple SN STATUS TRANSFER for disaggregated gNB (Ericsson)
	discussion
merged in CB 93

	R3-201085
	Optimizing multiple SN STATUS TRANSFER for disaggregated gNB (Ericsson)
	CR0490r, TS 38.463 v16.0.0, Rel-16, Cat. B
merged in CB 93
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