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1. Introduction

This is the summary of email discussions on the below CB:

CB: # NRIIOT2_Email_NRIIoT_PDCPdup_morethan2

- primary LCID of CG used for split bearer operation, stage3 updates for XnAP, F1AP? (ZTE)

- whether a separate tunnel per RLC entity for transmission of copies in DL is optional? (Nok)

- revise/merge as needed; go for agreement

- corrections for BL CRs, e.g. clarification on Additional PDCP duplication TNL is defined as DRB leve, decouple the PDCP Duplication IE and the Additional PDCP duplication Information, the max number of  the PDCP Duplication TNL?  Revise, if agreeable (E///, NN)
(ZTE - moderator)

Summary of offline disc R3-202520
2. For the Chairman’s Notes

Propose the following:

R3-202142, R3-202144, R3-202145, R3-201697 merged
R3-201663 rev in R3-202620 - agreed

R3-202143 rev in R3-202621 - agreed

R3-201698 rev in R3-202622 - agreed
3. Discussion
The email owner would like to focus discussions on following topics:

· Corrections on BLCR.
· Stage3 updates to support the fallback to split bearer operation.
· Other issues. (e.g., whether a separate tunnel per RLC entity for transmission of copies in DL is optional).
3.1. Corrections on BL CR

· Correction on BLCR 38.423 

In the last meeting, RAN3 has already agreed to provide clarification that additional PDCP duplication TNL is defined at DRB level for 38.423. The contributions ([1], [2], [3] and [7]) provide the similar correction. 

-  Correction1: The tabular and corresponding ASN.1 is modified to reflect the fact that PDCP duplication relates to a DRB ([1], [2], and [3]).

-  Correction 2: The value of maxnoofAdditionalPDCPDuplicationTNL is 2 or 3 ([2], [3], and [7])?
Q1: Once the value of maxnoofAdditionalPDCPDuplicationTNL is decided, do companies agree the corresponding TP including above two corrections?

	Company
	[1] R3-202142 Correction of BL CR R3-201601 for NR_IIOT (Ericsson) (Correction 1)
[3] R3-201663 TP for NR IIoT BL CR for TS 38.423): Correction of the use of the additional tunnels (Nokia, Nokia Shanghai Bell) (Correction 1&2)
[7] R3-202144 Resolve FFS related to the PDCP Duplication (Ericsson) (Correction 2)
Yes/NO  and Comments

	ZTE
	The value of maxnoofAdditionalPDCPDuplicationTNL should be 2.

	CMCC
	Same view as ZTE.

	CATT
	Same view as ZTE

	Huawei
	Agree. Suggest to have a single TP per spec for the CB to avoid any confusion. 

	Nokia
	Correction 1 is obviously needed. Regarding the max no of tunnels, it is 3 in UL and 4 in DL. Therefore, after the legacy tunnel is excluded, the max value is 2 in UL and 3 in DL.

	Ericsson
	Correction in [1] is needed. The addition value is 2, so: 1 primary + 1 secondary + 1 or 2 in the additional.


· Correction on BLCR 38.473

The contribution [8] suggested to remove the FFS of the value of maxnoofAdditionalPDCPDuplicationTNL for 38.473, and also include some editorial change.

	maxnoofAdditionalPDCPDuplicationTNL
	Maximum no. of additional UP TNL Information allowed towards one DRB, the maximum value is 2. 


Q2: Do companies agree the TP R3-202145[Ericsson, 8]?
	Company
	[8] R3-202145 Resolve FFS related to the PDCP Duplication (Ericsson)

Yes/NO  and Comments

	ZTE
	Yes, agree the TP to remove FFS.

	CMCC
	Yes.

	CATT
	Yes

	Huawei
	Agree. Suggest to have a single TP per spec for the CB to avoid any confusion. 

	Nokia
	Shouldn’t it be the same like in Xn (2 in UL, 3 in DL)?

	Ericsson
	Yes, agree the TP.

	
	


· Correction on BLCR 38.463

The contribution [6] states that the Baseline CR couples the existing PDCP Duplication IE and the Additional PDCP multiplication Information IE and specifies when the latter is not present in the message, what the receiver should do. It would be much clean solution to decouple the two IEs and not touching the legacy PDCP duplication behavior.

	Additional PDCP duplication Information
	O
	
	ENUMERATED (three, four, …)
	Indicates the number of PDCP duplication configured when it is more than 2 for the DRB


Q3: Do companies agree the TP R3-202143[Ericsson, 6]?
	Company
	[6] R3-202143 Correction of BL CR related to the PDCP Duplication for more than copies (Ericsson)
Yes/NO  and Comments

	ZTE
	Yes, agree the TP with these correction

	CMCC
	Yes.

	CATT
	Yes

	Huawei
	Agree. Also suggests to add e.g.“if this IE is included, the PDCP Duplication IE is ignored”. Suggest to have a single TP per spec for the CB to avoid any confusion

	Nokia
	Regarding the name, “duplication” means making 2 copies. If there are more than 2 copies of something, it is “multiplication”. But this is editorial matter. 
We agree to use the two IEs independently.

	Ericsson
	Agree the TP. As Duplication for more than 2 copies is used in many place, even RAN2, better to use the same term.

	
	


3.2. Support of the fallback to split bearer operation
The contributions ([4] and [5]) state that according to the RAN2 agreement “One PDCP entity has one primary path; The primary path should not be de-activated for data PDUs; For fallback to split bearer operation, a pointer to the secondary RLC entity is introduced in RRC to identify which of the multiple configured RLC entities shall be used”, in R16, both SCG and MCG can be configured as CA duplication in the case of DC+CA duplication, therefore, for fallback to split bearer operation, either the MCG or SCG side needs to provide a (primary) path of each associated cell group for the split bearer operation, the RAN node shall configure one CG primary path as the primary path for PDCP entity and the other CG primary path as the secondary primary path for split bearer operation, and indicate UE such path information via RRC message. In current RAN3 specification, it is already supported to report primary LCID of cell group by assisting node, while some clarification is needed for the fallback to split bearer operation.
	>>LCID
	O
	
	9.2.3.70
	LCID for primary path if PDCP duplication is applied, The primary path is also used for fallback to split bearer operation. 
	–
	–


Q4: Do companies agree the TP R3-201697[ZTE, 4] and TP R3-201698[ZTE, 5]?

	Company
	[4] R3-201697 (TP for Introduction of NR_IIOT support to TS 38.423) Clarification on primary LCID for split bearer operation (ZTE)

[5] R3-201698 (TP for Introduction of NR_IIOT support to TS 38.473) Clarification on primary LCID for split bearer operation (ZTE)
Yes/NO  and Comments

	ZTE
	Yes, agree the two TPs

	CMCC
	We identity it as an issue on how to signal a second leg to be used for the fallback to split bearer operation. In our opinion, the term ‘primary path’ originally indicates the single leg always in use in R15. We are OK with these TPs if it can be agreed that both MCG and SCG has a ‘primary path’.

	CATT
	Not clear, may need more description in procedure text part.

	Huawei
	As discussed in our paper in [R3-202321], we have the proposal. 

Proposal 3:
Reuse the primary path in CA duplication. For splitSecondaryPath, the PDCP hosting gNB determines the splitSecondaryPath IE based on the primary path from the PDCP corresponding gNB and the primary path in the PDCP hosting gNB
In essence, we think the Split Secondary path is needed follow RAN2 agreement. 

But we can discuss whether to define a new IE as Split Secondary path, or reuse the existing IE (with exact clear descriptions)

	Nokia
	We agree that some mechanism to indicate the RLCs to be used for split operation have to be indicated. The proposed TP offers one simple solution, it is all right.

	Ericsson
	Not convinced that we need the change. In RAN2 spec, it said about the primary path and the additional. Not sure what problem the text tries to solve.

	ZTE2
	To CATT&E///: For the agreement of RAN2 “One PDCP entity has one primary path; The primary path should not be de-activated for data PDUs”, this is already captured in RAN3 spec, i.e., “LCID for primary path if PDCP duplication is applied”
For the another agreement of RAN2 “For fallback to split bearer operation, a pointer to the secondary RLC entity is introduced in RRC to identify which of the multiple configured RLC entities shall be used”, it is used for the PDCP duplication –> DC (i.e., split bearer instead of duplication), so that PDCP corresponding node shall also indicate the LCID which is the secondary RLC leg in this case. 
To HW: For simplicity, we can reuse the same rule as LCID for the primary path. So we suggest to reuse the existing IE. This is simple solution, if agreed this way, do you have some suggestion of description?


3.3. Others

The contribution [2] provides proposal that “Usage of a separate tunnel per RLC entity for transmission of copies in DL is optional” for duplication efficiency.  In latest meeting, a list of the additional NR-U tunnels is captured into BL CR to support duplication up to 4 RLC entities, and the email moderator think it is agreed that PDCP duplicates copies and transmits copy through separate tunnel.  (In summary of offline discussion R3-201178 latest meeting, it is proposed to follow the Rel-15 legacy related to the PDCP duplicated tunnels 😉
Q5:   Do companies agree that node hosting RLC can perform duplication, and transmission of copies in DL through separate tunnel could be optional? 
	Company
	Yes/No
	Comments

	ZTE
	NO
	It was agreed that PDCP duplicates copies and transmits copy through separate tunnel in last meeting.

	CMCC
	NO
	As described in our contribution, it can be observed that,

-For DL duplication, the four-tunnel option can provide better reliability performance than two-tunnel option.
-For DL duplication, compared to four-tunnel option, re-transmitted packets will delay the fresh data with higher possibility for two-tunnel option.
-For a DRB including both DL and UL traffics, the DL traffic will be delayed due to the latency increase of UL traffic by using two-tunnel option.
-The DL overhead increase introduced by additional tunnels on related interface is not the bottleneck of the network.
Therefore, we think it is better for the hosting node to perform duplication.


	CATT
	
	Open for this optimization

	Huawei
	No
	Given up to four tunnels are agreed at last meeting, this seems not needed. 

	Nokia
	
	We only observed that the legacy tunnel must be used for backward-compatibility reasons. Therefore, it depends on the control of the DL multiplication if other DL tunnels are needed.
BTW, comment from CMCC is interesting, we did not consider delays due to retransmission. But isn’t it so, that in case single tunnel is used, retransmission is needed only if all copies fail over radio? Otherwise, the assisting node may retransmit the lost copy itself. So, the delay would be exactly the same as currently (one PDU sent, one PDU retransmitted).

	Ericsson
	No
	We probably do not need two solutions?

	ZTE2
	Comment on Nokia’s view
	I fully agree with CMCC’s concern on the delay, so that we suggest to use separate tunnel. Does Nokia have another concern?


3.4. Revision of TPs
TP for BLCR 38.423 including following changes (Nokia)
1. The tabular and corresponding ASN.1 is modified to reflect the fact that PDCP duplication relates to a DRB.

2. The value of maxnoofAdditionalPDCPDuplicationTNL is 2
3. In the tabular, LCID IE is modified as “LCID for primary path if PDCP duplication is applied, the primary path is also used for fallback to split bearer operation.”
TP for BLCR 38.463 including following changes (E///)

1. Capture the change in R3-202143
2. Add e.g.“if this IE is included, the PDCP Duplication IE is ignored” (See HW’s comment in Q3)
TP for BLCR 38.473 including following changes (ZTE)

1. Remove the FFS of the value of maxnoofAdditionalPDCPDuplicationTNL
2. In the tabular, LCID IE is modified as “LCID for primary path if PDCP duplication is applied, the primary path is also used for fallback to split bearer operation.”
4. Conclusion, Recommendations [if needed]

After offline discussion, the following TPs shall be agreed.

R3-202620 (XnAP, Nokia, revision from R3-201663)

R3-202621 (E1AP, E///, revision from R3-202143)

R3-202622 (F1AP, ZTE, revision from R3-201698)
5. Reference

[1] R3-202142 Correction of BL CR R3-201601 for NR_IIOT (Ericsson)

[2] R3-201662 On the use of the additional tunnels and their implementation (Nokia, Nokia Shanghai Bell)

[3] R3-201663 TP for NR IIoT BL CR for TS 38.423): Correction of the use of the additional tunnels (Nokia, Nokia Shanghai Bell)

[4] R3-201697 (TP for Introduction of NR_IIOT support to TS 38.423) Clarification on primary LCID for split bearer operation (ZTE)

[5] R3-201698 (TP for Introduction of NR_IIOT support to TS 38.473) Clarification on primary LCID for split bearer operation (ZTE)

[6] R3-202143 Correction of BL CR related to the PDCP Duplication for more than copies (Ericsson)

[7] R3-202144 Resolve FFS related to the PDCP Duplication (Ericsson)

[8] R3-202145 Resolve FFS related to the PDCP Duplication (Ericsson) 
1
5

