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1 Introduction

At the RAN3 #109-e meeting, online discussion took place where the problem of the PDU numbering in case of inter-RAT HO from LTE to NR, where the UE is configured with EN-DC and with SN-terminated bearers. Following offline was then assigned:
CB: # 84_DirectDataFwdPDUnumbering

-  check scenarios

- merge disc from 5375: beneficial to have a single solution for all senarios?

- contradiction in current st2?

- critical issue?

- check details

(Nok - moderator)

Summary of offline disc R3-205616
2 For the Chairman’s Notes
Propose the following:
R3-20xxxa, R3-20xxxc merged

R3-20xxxc rev [in xxxg] – agreed

R3-20xxxd rev [in xxxh] – agreed

R3-20xxxe rev [in xxxi] – agreed

R3-20xxxf rev [in xxxj] – endorsed

Propose to capture the following:

Agreement text…
Agreement text…

WA: carefully crafted text…

Issue 1: no consensus

Issue 2: issue is acknowledged; need to further check the impact on xxx. May be possible to address with a pure st2 change. To be continued…
3 Discussion
3.1 The problem
As presented in [1], currently, the standard requires that any DL undelivered PDUs to be are numbered when forwarded from the SN (at the SN Release procedure), while in case of inter-RAT HO from LTE to NR, the target gNB expects data to be delivered without numbering.
Do companies agree that the combination of the relevant standards effectively disables direct data forwarding from en-gNB to the target gNB?

	Company
	Comment

	Nokia
	Yes.
Even if the information is only a NOTE, it is still there, and implementations take it into account. Therefore, the problem exists.

	Huawei
	We acknowledge this issue, but can not say that this issue is severe enough to disable the direct data forwarding from en-gNB to the target gNB. 

	Ericsson
	Agree with Huawei. We are talking about a non-normative note in stage-2

	Intel Corporation
	Agree with Huawei and Ericsson. I think this can be resolved by rewording the note.

	Samsung
	The Note is ambiguity. But it is not severe to disable the direct data forwarding from en-gNB to the target gNB.

	CATT
	We acknowledge the issue and also think it may bring compatibility issue if we only update the note.However,we think for inter-rat HO, only direct data forwarding between eNB and gNB is supported.As to direct data forwarding from en-gnb to gnb,it is still ambiguis on how the eNB know whether direct tunnel between  source SgNB and target gNB is possible.We never configure such information as whether two neighbor node have direct user plane tunnel or not for one eNB.  


If the above is confirmed, the only standard-compliant solution is to avoid direct forwarding and to route all forwarding via the MN, which has to remove the numbering. This is inefficient and unnecessarily burdens the MN.

If the above is acknowledged, do companies agree that some change in the specification is needed in order to enable direct data forwarding?
	Company
	Comment

	Nokia
	Yes.
Assuming that direct data will not be used in the concerned scenario is illogical: in all other scenarios it is possible, and operators expect it to be possible. Therefore, RAN3 shall seek to remove the unnecessary limitation.

	Huawei
	We agree that the solution (i.e. the source MeNB removes the SN of forwarded packets from the en-gNB before forwarding to the target gNB) is not good approach.
But we are not sure whether the specification needs to be changed. See below. 

	Ericsson
	Some changes could make the role of each node clearer, but this is not critical. The target node, knowing that PDCP is reset (inter-system HO, no SN Status Transfer, etc…) could just not look at the GTP-U extension header at all. The 5G->4G way (CU-UP signaling in CB#85) is more critical because the receiving node is an “older” node. So no strong view for 4G->5G

	Intel Corporation
	I don’t think direct data forwarding is forbidden due to this note. Anyway, agree that change is needed and rewording the note seems enough. 

	Samsung
	Two kinds of packets may be forwarded during HO:
· PDCP SDUs with SN (e.g. PDCP SDUs transmitted to the UE but no ACKed)
· PDCP SDUs without SN (fresh data)
For inter-RAT HO and intra-RAT HO with full configuration, PDCP will be reset. Therefore forwarded PDCP SDUs with SN is not useful for the UE. To support this, there are two approaches:
Approach 1: the source doesn’t forward PDCP SDUs with SN for inter-RAT HO and intra-RAT HO with full configuration.

Approach 2: the target handles the forward PDCP SDUs with SN for inter-RAT HO and intra-RAT HO with full configuration.

For inter-RAT and intra-RAT full configuration, the issue is the same. We prefer to the same principle for all scenarios.
Some change in the specification is needed. It is for both direct data forwarding and indirect data forwarding.

	CATT
	To support direct data forwarding from en-gNB to gNB, some update  is needed.But we needs a complete solution which considers both how to make MeNB be aware of the existence of direct tunnel and also make SN know whether SN for PDCP SDU should be included or not.  


3.2 Solutions
There are two practical ways to correct the problem:
1) The specification for the target Gnb is changed so that it may expect forwarded data with the numbering; or

2) The en-Gnb is informed by the MN in the SN Release procedure that undelivered DL data is to be forwarded without numbering (solution proposed in [2]).

For companies who acknowledge that some change is needed, please indicate your preference.

	Company
	Comment

	Nokia
	We prefer solution 2.

As explained in [1], solution 1, though not impacting stage-3, still affects implementation. Also, it forces the en-Gnb to assing the sequence numbers, even though they will be removed at the target. Therefore solution 1 is illogical and burdensome.

	Huwei
	General thinking is that it is not big issue for the en-Gnb to forward SNs along with packets to the target node for inter-system HO, while target node remove the SN (only a note in stage 2) since: 
- for inter-system handover, data loss anyway is allowed. 
- there is additional note indicating that the forwarded packets are not utmost important. 
· NOTE:
Target node does not have to wait for the completion of forwarding from the Enb before it begins transmitting packets to the UE.
On the other hand, if we strictly follow the stage 2 descriptions (a note), some indication (even HO type indication) is needed. So at current stage we would like to keep this open whether the change, or even what kind of changes are needed.  

	Ericsson
	As said above, no strong view on the need of a correction. But if RAN3 decides it is needed, we are not sure that this can be fixed in stage-2

	Intel Corporation
	Given that PDCP is reset, the target Gnb won’t care about PDCP SN in the GTP-U extension header (as similar to HO with full configuration).
As mentioned, above, re-wording that note would suffice. E.g., 

NOTE:      Any assigned PDCP SNs may not be forwarded because of PDCP reset.

	Samsung
	Follow the spirit of solution 1. 
The NOTE in stage 2 can be removed. This make it works in  case the target is aggregated scenario. 
If the target is CU-UP seperation scenario, some clarification in the specification is needed.

	CATT
	See above


3.3 Full and delta configuration

In [3], a problem of full and delta configuration is considered: the source does not know what the target decided and therefore if the numbering is needed. However, this seems to concern intra-RAT HO – in case of inter-RAT, the PDCP reset is assumed (see the note cited in [1]) and therefore numbering is never needed. 

However, for the solution proposed in [2], it could be used also in case of intra-RAT HO, when numbering is not needed (if the source MN knows the target does not expect it).

Please, comment on possible relevance.
	Company
	Comment

	Nokia
	The solution proposed in [2] seem applicable also to intra-LTE HO, if the source MN knows that full config is used at the target.
Clarification: the source doesn’t know whether full or delta configuration is decided by the target.

	Huawei
	These maybe two different issues? In our understanding, 
[1] is discussing the NSA (SN is split architecture) to SA intersystem HO where the source MN decides and notify SN not to forward the SN. 

[3] is about the SA to NSA (SN is split architecture) intra-system HO when the target MN decides full configuration. In this case, another possible solution is that the target MN do not need to allocate the DRB tunnel but only PDU session tunnel, so that only fresh packets can be forwarded. 


	Ericsson
	Not sure this can be linked. For the use-case described in [3], the target node should indicate whether per DRB data forwarding is accepted or not. If not the text proposed in [3] is not needed. And this is linked to the full/delta configuration decision taken by the target node 

	Intel Corporation
	Agree with Huawei and Ericsson that the issue from Samsung is different to Nokia’s.
Regarding proposals from Samsung, P1 and their CRs on 5376 and 5377 are acceptable. Indeed, this part is missing in TS 38.300 compared to TS 36.300.
Regarding P2, there seems no need to do anything, if my understanding is correct. If the target CU-CP applied full configuration, the target CU-CP won’t include PDCP SN Status Information in the Bearer Context Modification procedure. According to TS 38.401, this Bearer Context Modification procedure (triggered after the target CU-CP receives SN STATUS TRANFSER) also provides UL F1-U TNL for a DRB, so that the target CU-UP can start sending DL packets. But for RLC-AM, no DL COUNT info was provided together, which means that the target CU-UP should start from 0 for RLC-AM and ignore PDCP SN info forwarded in the GTP-U extension header.

	Samsung
	The scenario in [3] and [1] are different. The issue is the same i.e. whether the source will forward the PDCP SDU with SN to the target or whether leave the action to the target node.
In our view, the simple solution may that that the source behavior is the same for all cases. The target can have some handling based on inter-RAT handover or intra-RAT handover. For intra-RAT, the handling is based on full configuration or delta configuration.
In case the target node is aggregated, a clarification in 38.300 is needed on the target behavior.

In case the target is dis-aggregated, at least clarification in 38.401 is beneficial.
Clarification to Nokia: the source doesn’t know whether full or delta configuration is decided by the target.
Clarification to Ericsson: even if DRB tunnel is assigned, it can be delta or full configuration. 
Clarification to Intel: Good to see you are fine for P1 and CRs on 5376 and 5377. For your description on 38.401, I think our technical understanding are inline. But this point (CP doesn’t send PDCP SN Status to UP in case full configuration) in 38.401 is not clear. That’s why we think clarification is needed.


4 Conclusion, Recommendations [if needed]
If needed
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