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1		Introduction
[bookmark: _Toc449541143]This is to discuss the following CB: # 45:
	CB: # 45_MobEnh_NR_EarlyDataFwd
NEC:
- if needed, introduce new class 2 procedure to inform from source gNB-CU-UP to gNB-CU-UP the data delivery status, without need for periodical informing; optimization, so ok to postpone to future release
Intel,ZTE,Gg,CATT,HW,SS,NEC,LG:
- introduce new IE for carrying DL COUNT value over E1 exclusively for early data forwarding purpose.
- refer the description for the PDCP SN Status Request IE to the st2 TS 38.401 (removing confusion on legacy HO behaviors), and to introduce new IE to request DL COUNT values for early data forwarding purpose, which is not tied up with transmission stop and PDCP freeze.
E///:
- Do not introduce new IEs in Bearer Context Modification messages to retrieve/provide UL/DL COUNT when early data forwarding is applied
- 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.
E/// (3800,3801):
- Add an optional IE in BEARER CONTEXT MODIFICATION REQUEST indicating that the CU-UP shall continue transmitting DL PDCP packets from source CU-UP to source DU
(Intel - moderator)
Summary of offline disc R3-203994



2	For the Chairman’s Notes
Agreements to be captured:
New IEs are introduced for Bearer Context Modification proc. to retrieve/provide DL COUNT values related for early data forwarding with the source/target CU-UPs. Old IEs are not re-used.
Autonomous reporting for Discarding DL COUNT from the source CU-UP is confirmed.
[bookmark: _GoBack]
The following BL CRs are revised and endorsed:
R3-203799 rev in R3-204087 (change cover page as BL CR and + Intel Corporation) endorsed as BL CR

The following tdocs are up for agreement:
R3-203777 rev in R3-204230 agreed

3		Discussion
Two issues were identified from Intel/ZTE/GG/CATT/HW/SS/NEC/LGE[3776-77], NEC[3588], E///[3798-801]. 
3.1	Early forwarding support over E1
Whether to use new IE(s) or reuse existing IE(s) when enhancing Bearer Context Modification procedure to retrieve/provide DL COUNT values related for early data forwarding with the source/target CU-UPs.
Two solutions on the table.
· Solution 1 (Intel Corporation, ZTE, Google, CATT, Huawei, Samsung, NEC, LGE)
a. Introduce new IE (other than the exisiting PDCP SN Status Request IE) for the source CU-CP to request the source CU-UP to provide first DL COUNT or DL COUNT for discarding purpose. 
b. Do not involve DL TX Stop IE as this was defined for stop/resume control of DL PDCP duplication which has nothing to do with transmission behaviors during HO or change of CU-UP. 
Instead, fix the description of the PDCP SN Status Request IE to the stage-2 TS 38.401, so that the use of this IE is confined for the transfer of PDCP SN status where the source CU-UP should freeze PDCP and stop transmission.
c. Introduce new IE (other than the exisiting PDCP SN Status Information IE) for the source CU-UP to provide the requested DL COUNT values to the source CU-CP. 
This new IE is also used when the target CU-CP provides the transferred DL COUNT values to the target CU-UP.
· Solution 2 (Ericsson)
a. Re-use the existing PDCP SN Status Request IE for the source CU-CP to request the source CU-UP to provide first DL COUNT or DL COUNT for discarding purpose. 
To make the source CU-UP distinguish that this request is for early forwarding transfer (not for SN status transfer), introduce another new IE (Early Data Forwarding IE = “continue DL transmission”) in the BEARER CONTEXT MODIFICATION REQUEST message. 
b. DL TX Stop IE (=”stop”) is used to stop data transmission and freeze PDCP when the source CU-CP requests to retrieve UL/DL COUNT values for SN status transfer.
c. Re-use the existing PDCP SN Status Information IE (which contains both UL/DL COUNTs as mandatory) for the source CU-UP to provide the requested DL COUNT values to the source CU-CP, although UL COUNT is useless for early forwarding transfer. 
This IE is also re-used when the target CU-CP provides the transferred DL COUNT values to the target CU-UP (with a meaningless UL COUNT value that shall be ignored by the target CU-UP). However, it is not clear how the target CU-UP distinguishes, whether the information received in the PDCP SN Status Information IE is for early forwarding or for SN status transfer.
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Among the most, the rapporteur thinks that the following issue is critical. As clarified in Intel/ZTE/GG/CATT/ HW/SS/NEC/LGE[3776], the target CU-UP’s behavior is different between early forwarding transfer and SN status transfer:
· First DL COUNT from EARLY FORWARDING TRANSFER is used to enable encrypting the forwarded PDCP SDUs, and also to make the target aware which PDCP SDU is the first one to start with, given that in-order delivery is not guaranteed for forwarding over GTP-U. Note that the first DL COUNT value applies to the forwarded PDCP SDUs with SNs already assigned by the source. 
· Discard DL COUNT from EARLY FORWARDING TRANSFER is used to discard buffered PDCP SDUs forwarded from the source. This also applies only to those with SNs already assigned by the source.
· DL COUNT from SN STATUS TRANSFER is used to start assigning PDCP SNs to the PDCP SDUs forwarded without SN assigned by the source. There is no discarding of anything.  
As a result, re-using the existing PDCP SN Status Information IE necessitates another signalling to enable such distinction, for which the existing DL TX Stop IE is not suitable based on our analysis. The rapporteur believes it is better to have new IE exclusively for the early forwarding transfer from the beginning. 
Based on this observation and also following majority, it is proposed to go with the Solution 1. 
Proposal 1: Introduce new IE to carry DL COUNT value for early forwarding purpose.
Proposal 2: Refer the description of the existing PDCP SN Status Request IE to the stage-2 TS 38.401 (removing confusion on legacy HO behaviors) and Introduce new IE to request DL COUNT value for early forwarding purpose, which is not tied up with transmission stop and PDCP freeze.
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Question 1: Any objection to the above proposals?
	Company
	Comments

	Huawei
	[bookmark: OLE_LINK1]OK with solution 1. In our understanding, both solution options are technically feasible, in order to move forward, we are ok to compromise with option 1.

	ZTE
	OK with solution 1.

	Samsung
	OK with solution 1

	CATT
	OK with solution 1

	NEC
	OK with solution 1, as the solution 2 will have the mandatory UL COUNT which is useless for early forwarding transfer.

	Qualcomm
	Both solutions are feasible. Solution 2 has less standard impact. So, we slightly prefer solution 2. Sending mandatory UL COUNT unnecessarily does not matter because fronthaul/backhaul link is not system bottleneck.
For rapporteur’s comment “However, it is not clear how the target CU-UP distinguishes, whether the information received in the PDCP SN Status Information IE is for early forwarding or for SN status transfer.”, assuming COUNT=X is received, the target CU-UP behavior should be: 
· discard all the buffered PDUs with PDCP SN < X, 
· assign SN to new packets (without SN assigned by source) from X on.


	Nokia
	Even if the use of the DL COUNT is different, it is still the same information. So, perhaps I’m missing some critical information, but it seems solution 2 does not limit anything and is easier, isn’t it? We also agree to add a new IE to indicate the data transmission to the UE should continue.

	LGE 
	Ok with solution 1

	Ericsson
	Solution 2, including a new IE saying that transmission should continue, has less impact. As explained by QC, the target CU-UP does not need to distinguish the different cases. But in the sake of progress, and if there is a clear majority for solution 1, I will not object


Question 2: Any comments for the TPs proposed in R3-203777?
	Company
	Comments

	Huawei
	Maybe some wording updates needed, after we have the consensus of the wayforward.

	ZTE
	In the IE tabular part with “>>>Early Forwarding COUNT Request” and “Early Forwarding COUNT Information”, for the semantics, no need to mention about “ Early Forwarding Transfer message”. 
As in the scenario “intra-CP/inter-UP HO”, Xn procedure is not involved.

	
	


/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Summary
· Solution 1 (8)  vs  Solution 2 (3)
Following consensus, Solution 1 is agreed.
It was further clarified that in the legacy, the DL COUNT value in the PDCP SN Status Information IE does not involves any discarding. For RLC-AM, the source forwards in order to the target all downlink PDCP SDUs with their SN that have not been acknowledged by the UE. As a result, the target should not discard those forwarded downlink PDCP SDUs (with SN assigned by the source) with less than the received DL COUNT value, which is assigned for the first PDCP SDU without SN assigned that comes later.


3.2	Autonomous report for Discarding DL COUNT
FFS autonomous report for Discarding DL COUNT from the source CU-UP is needed.
Regarding this issue, E///[3798-99] and NEC[3588] shows some supports, based on understandings below:
Observation 1: In early data forwarding, the target PDCP buffer can get full very quickly
So there needs to be a way to ameliorate this and tackle the buffer overflow. 
One way to empty the PDCP buffer would be to know what PDCP PDUs have been successfully received by the UE via the source. For that, a message must be sent from source to target, containing the PDCP SN of the last PDCP PDU successfully sent to the UE would be used by the target to discard the PDCP PDUs already received by the UE via the source. 
[bookmark: _Hlk31106804]Observation 2: intermediate EARLY FORWARDING TRANSFER message are beneficial to the target node to empty the PDCP buffer, and are not precluded 
[bookmark: _Hlk31880541]In case of disaggregated Gnb, the information about the PDCP PDUs is in the CU-UP. So, in essence the source CU-UP should send the information about the last successfully received PDCP PDU to source CU-CP in order to build an intermediate EARLY FORWARDING TRANSFER message. Today the triggering of multiple Bearer Context Modification procedures between the source CU-CP and the source CU-UP is the only way to get this information. But triggering periodically a class-1 procedure is burdensome for both nodes. Thus, we propose the introduction of 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 autonomously. The same new class-2 message could be reused from target CU-CP to target CU-UP, if the target node is also disaggregated, to transfer this information from target CU-CP to target CU-UP.
Proposal 2: 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 intermediate delivery status information may be beneficial but no need to have periodically reporting. If there is no data sending at the period of time then then the information will be useless. Therefore, if the new class 2 procedure will be introduced, it is up to the Gnb-CU-UP to inform the Gnb-CU-CP whenever the delivery status is available.
Since this is an optimization, it is also worth to consider and discuss if this can postpone to later release.
Proposal: if needed, the to be introduced new class 2 procedure to inform from source Gnb-CU-UP to Gnb-CU-UP the data delivery status, without need to be requested for periodically informing.
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Question 3: Please provide your comments or views for the above proposals.
	Company
	Agree?
	Comments

	Huawei
	Not sure if needed
	According to 3.1, source could ask the target to discard the stored downlink data packets, we think it is up to source implementation when to trigger the discard indication towards target side, after the earlier data forwarding is decided.

	ZTE
	Not essential
	Not sure how severe the target buffer issue is, as early forwarding won’t last long time usually,. So the discard operation is quite limited.

	Samsung
	Yes
	Only the CU-UP knows how many PDCP PDUs among the early forwarded PDCP PDUs are sent to the UE. So it’s reasonable that the source CU-UP is allowed to inform the DL discarding information to the source CU-CP without the request of the periodic informing.

	CATT
	Not essential
	

	NEC
	Not essential but may be benefit
	May be benefit
Further think that the early data forwarding is already a very expensive function, which mean if it will try to apply/activate this function, the sytem will need to prepare huge enough buffer. In that sense, this autonomous report of  already delivery status is not really essential, but for optimization reason, may be benefit.

	INTEL
	Seems needed
	As clarified in CB #: 44, the amounts of early forwarded packets to be buffered in the target needs to be capped by the half of PDCP window. For that, the source should be responsible and send intermediate Discarding DL COUNT value to keep/limit packets in the target’s buffer less than half of the window as getting delivered to the UE. 

This status is only known by the source CU-UP, cannot be known by the source CU-CP.

And the new class-2 message should use the new IE to carry DL COUNT value for early forwarding transfer. No need to transfer useless UL COUNT value..

	Qualcomm
	Nice to have
	This is an optimization.
A lightweight class 2 procedure is more efficient than class 1 procedure for this purpose.

	Nokia
	Nice to have
	Class-2 procedure can be likely combined with some form of control of the Early Forwarding Transfer. So class-2 is preferred, but perhaps should be discussed together.

	LGE
	Benifical to have
	Class 2 is preferred. 

	Ericsson
	Yes
	Easy to introduce. This is for sure an optimization but this can help early data forwarding a lot by giving more control to CU-UPs, which control the buffers and see the amount of data forwarded 


/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Summary
· Yes (6) : Samsung, Intel, QC, Nokia, LGE, Ericsson 
· Neutral (1) : NEC
· Not essential (3) : Huawei, ZTE, CATT
Following consensus, a new class-2 autonomous reporting from CU-UP is agreed. @Ericsson, please revise R3-203799 (into R3-204087), change cover page as BL CR, and add Intel Corporation. Please update the TP as using the new IE (Early Forwarding COUNT Information) in R3-203777.


4		Conclusion
Solution 1 and autonomous reporting from CU-UP are agreed.
5		Reference
	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

	R3-203800
	Early data forwarding and CU-UP DL transmission start/stop (Ericsson)
	discussion

	R3-203801
	Early data forwarding and CU-UP DL transmission start/stop (Ericsson)
	CR0497r1, TS 38.463 v16.1.1, Rel-16, Cat. B

	15.4.3. NR
Previous summary of offline disc.: R3-202507, noted
FFS whether autonomous report for Discarding DL COUNT from the source CU-UP is needed
Whether to use new IE(s) or reuse existing IE(s) when enhancing Bearer Context Modification procedure to retrieve/provide DL COUNT values related for early data forwarding with the source/target CU-UPs: To be continued...

	R3-203588
	Autonomous report for Discarding DL COUNT (NEC)
	discussion


	R3-203776
	Early Forwarding support for DAPS/CHO over E1 (Intel Corporation, ZTE, Google, CATT, Huawei, Samsung, NEC, LGE)
	discussion


	R3-203777
	(TP for NR_Mob_enh-Core BL CR for TS 38.463): Early Forwarding support for DAPS/CHO over E1 (Intel Corporation, ZTE, Google, CATT, Huawei, Samsung, NEC, LGE)
	other


	R3-203798
	Optimizing multiple SN STATUS TRANSFER for disaggregated gNB (Ericsson)
	discussion


	R3-203799
	Optimizing multiple SN STATUS TRANSFER for disaggregated gNB (Ericsson)
	CR0490r2, TS 38.463 v16.1.1, Rel-16, Cat. B




