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1 Introduction

CB: # 31_ULPDCPDuplication

- PDCP entity to indicate when the assisting node can use the Rel 16 MAC CE? E///, Intel, Nok

- Exchange radio quality assistance information via UP? HW, CU, CT, CATT

- Exchange all MAC CE information (activation/deactivation state of all secondary RLCs) via UP? CATT

- Exchange part MAC CE information (only activation/deactivation state of secondary RLCs reside at corresponding node) Via UP? ZTE

- Disadvantages or advantages of these solutions?

- Capture agreements and open issues, provide CRs if agreeable

(CATT - moderator)
Summary of offline disc in R3-214193
The deadline of the first round is UTC17:00, Thursday, 19th, Aug 2021

The deadline of the second round is UTC 12:00, Tuesday, 24th, Aug. 2021 
2 For the Chairman’s Notes

Propose to capture the following:
Way forward for this topic discussion:

1. Discuss this topic based on the on table four solutions

Sol1: indicate MAC entity control
Sol2: Radio Quality information exchange

Sol3: all RLC status exchange

Sol4: partial RLC status exchange 

2. Get conclusion on the issue whether the sol1 impacts on RAN2 and whether sol1 is NBC in next meeting. If sol1 is NBC or impact on RAN2, exclude sol1 in R17 according the agreements captured in RAN3 #112 meeting

3. If sol1 excluded, then discuss one compromised solution including solution 2/3/4

4. If solutions are not excluded, consulting RAN2 or solution voting may be needed. 
3 Discussion 
3.1 Second Round 

We don’t get any consensus on any issues in the first round. But we have identified some open issues listed as below:

1. Whether the solution 1 impact on RAN2 

2. Whether solution1 is NBC
As we know, we already discussed this topic in R16 IIOT WI. Looks each company still insists their opinion on this topic. Because the solution 1 and solution 2/3/4 may be exclusive, we cannot get compromise solution. 

Consider the above two issue and agreements which is made in last meeting, I would suggest the way forward for this toipc discussion

5. Discuss this topic based on the on table four solutions
Sol1: indicate MAC entity control
Sol2: Radio Quality information exchange

Sol3: all RLC status exchange

Sol4: partial RLC status exchange 
6. Get conclusion on the issue whether the solution 1 impact on RAN2 spec and whether solution1 is NBC in next meeting
7. If solution 1 is NBC or impact on RAN2, exclude solution 1 in R17 according the agreements captured in RAN3 #112 meeting

8. If solution 1 excluded, then discuss one compromised solution include solution 2/3/4

9. If solution 1 is not excluded, consulting RAN2  or solution voting may be needed 
Question 3.1-1: Could you please provide comments on the way forward for this topic discussion?  Also you may list your proposed way forward in the below table 

	Company
	Comment

	Huawei
	Fine with the above.
It can be “to be continued” on the current basis for the next meeting. 

	Nokia
	Please note, it is not true that no company has changed their mind: Nokia has given up the solution we proposed in the original WI – the solution 3 would have had RAN2 impact indeed. We’ve compromised for a simpler solution 1, which is built so that RAN2’s principles are observed.

Regarding way forward, we have to consider what is the objective of the signalling: just exchanging status of UL RLCs (which enables revealing conflicts, but not avoiding them) or to have single point of control over MAC CE and thus avoiding conflicts in the MAC CE setting. If the latter, solution 1 is nearly mandatory, while solution 2/3/4 (which seem mutually exclusive) would provide input for the MAC CE setting. So they can be considered at the next step as a supplementary solution to solution 1.

	Ericsson
	As discussed in the first round, companies expressed the view that the Solution 1 neither impacts RAN2, nor causes NBC.

Ericsson has a view that solution 1 does not impact RAN2, does not break any principle, does not cause NBC. It improves the Rel 16.

We can discuss more on this at the next meeting. But points 3,4 ,5 should be removed.

	CATT
	Sorry to Nokia, in my understanding the solution 1 is similar as your original solution. It maybe has different understanding between you and me. Anyway several companies think the solution 1 impact RAN2 and NBC. Let’s discuss it in next meeting and get the consensus on the issues and then decide the next step.
To Ericsson, we don’t have consensus on these two issues. Let’s have more discussion on the issue of RAN2 impact and NBC in next meeting. 

I would like to suggest keep the point 3,4,5. Otherwise, what is the next step? Or please you reorganize the follow steps.

	ZTE
	I fully agree with above summary. In legacy (Rel-15 and Rel-16), both host node and corresponding node shall send the MAC CE to UE. Then, from the network aspect, it can increase transmission reliability, and from the UE aspect, it can receives it from both nodes. However, sol1 decreases one node transmission, I do not think it is a good way 

	Ericsson 2
	Point 5, why is it so “if sol 1 is not excluded, consulting RAN2”?

If you insist to have this point, it should be worded as:

If the solutions are not excluded, consulting RAN2, etc.

	
	

	
	


3.2 First Round 

In last RAN3 #113 meeting, this topic was discussed in CB: # 120_PDCPduplicationIssue. The agreements are captured in Chairmen Notes [1] as below.
The topic is to be discussed in TEI17. No RAN2 impact is expected. it is understood that we do not challenge the status quo for Rel-16.
In this meeting, we have four discussion papers on board. In these papers, the solutions are provided for the UL duplication efficiency. 

In the paper [2] from Ericsson, Intel and Nokia, the solution is
Solution 1:

PDCP entity to indicate when the assisting node can use the Rel 16 MAC CE.  Allow the PDCP entity to indicate when and which MAC entity could take the control.
In the paper [3] from Huawei, China Unicom, China Telecom, CATT, the solution is

Solution 2:

Reuse the radio quality assistance information for UL duplication coordination with new indicator and the LCH ID in the ASSISTANCE INFORMATION DATA (PDU Type 2). 

Add the Radio Quality Assistance Information and the LCH ID in the DL USER DATA (PDU Type 0).
In CATT paper [4], the solution is
Solution 3:

The UL duplication activation status of all RLC entities can be exchanged via user plane between two nodes
In ZTE paper [5], the solution is 

Solution 4:

Exchange RLC activation/deactivation state between nodes for MAC CE constructing. The node hosting PDCP can inform the corresponding node the RLC activation information of other node hosting RLC; the corresponding node can send its own RLC activation information to the node hosting PDCP. 
All these solutions were discussed in R16 IIOT WI, but we didn’t get agreements and convergence at the ending of the WI. So we had one Liaison to RAN2 and stated that it is not feasible to define a solution where the MN and the SN coordinate complete MAC CE in a fast and sure manner. Therefore, RAN3 will not introduce the network coordination in this release.
We reopen this topic in last meeting and want to have progress on this enhancement in TEI 17. We already discussed a lot on these solutions and all the companies well know the solutions advantage and disadvantage. We would not discuss it again.

The solutions can be divided into two kinds. 

1. Indicate which node is the control of MAC CE (Solution 1)
2. Exchange information between two nodes for assisting the MAC CE constructing 

a) Exchange the radio quality of each LCH (Solution 2 )

b) Exchange the UL duplication activation status of all RLC entities (Solution 3)

c) Exchange the state of secondary RLCs reside at corresponding node (Solution 4)

The solution 3 and solution 4 is quite similar except the difference of RLC entity. We may treat them as one solution. The two solutions will exchange the state of activation of the RLC entity directly. 

The solutions 2 exchange the radio information for assisting the node to decide how to construct the MAC CE. 

From moderator’s view, these three solutions (solution 2/3/4) can be implemented in parallel. They are not conflict and they have complementary advantages. The node may consider the state of the duplication activation and radio quality together when it constructs the MAC CE. 

The solution 1 solved the issue from another view. The MAC CE will be constructed by one node by indicated. So if the solution 1 is adopted, solution 2/3/4 are not needed and vice versa. But the solution 1 maybe breaks the RAN2 specification.

We would not repeat our technical discussion in this CB because we already deeply understand the solutions which we have several round discussion in R16. We may have the below questions to make progress for this topic.

Question 1: Do you agree the solution 1 impacts RAN2 spec? 
	Company
	Yes/No
	Comment

	ZTE
	Yes
	More, the solution 1 is NBC, because the Rel-16 UE has no idea of this mechanism and cannot work. Assuming MN informs SN that it is allowed to send MAC CE, but MN may still send MAC CE, because RAN2 does not specify how to disable MAC CEs at the MAC layer. The Rel-16 UE still applies MAC CE received from the MN or SN.

	Intel
	No
	We are not sure in which aspect Solution 1 breaks RAN2 specification. The UE just receives "Duplication (RLC) Activation/Deactivation MAC CE" from either MN or SN and follows the command. 

As we emphasized from the previous meeting, from our understanding, Solution 1 is exactly to honor our Rel-16 conclusion that there is no inter-node cooperation of UL PDCP duplication control. Since no cooperation, the note hosting PDCP entity simply decides and tells the other peer, whether you can use the MAC CE (which means the hosting node won’t use it) or you should not (which means that the hosting node will use it, so saying to the peer please don’t). 

This is not “cooperation” such as MAC CE activity in one node is reflected in other node’s MAC CE activity. 

	Huawei
	Yes/No
	No specification impact on RAN2 spec. 
But indeed this breaks RAN2 agreement made at RAN2-110 meeting for R16, as indicated by intel above, the UE may receive MAC activation/deactivation MA CE either from MN or SN. 

· The UE just follows the received MAC CE, even if the RLCi field belongs to the other node. No specification change is required
Also this solution breaks the following agreement made at last RAN2- 98 meeting for R15. 
· UE acts on MAC CEs received from MCG and SCG. No UE behaviour will be specified to manage a conflict between the commands received from MN and SN.
So we don’t know why for R17 we roll back, and behave even worse compared with R15/16. 

	Samsung
	
	Not sure whether the solution 1 would have impact on RAN2 spec. However, the solution 1 would limit the benefit of RAN2 solution.

	Ericsson
	No
	This solution definitely does not impact or limit RAN2 specification or solution.
Today you are using the MAC CE blindly causing problem. This solution ensures that the MAC CE can be used correctly.

	Nokia
	No
	Indeed, RAN2 assumed MAC CE can be received from both nodes, but it does not have to. RAN2 was also aware of possible conflicts between MAC CE received from the two nodes, but did not reallise synchronization is complicated if the delay is considered. 

If RAN3 introduces a solution where the MN and SN coordinate providing MAC CE so that either one or the other provides it, there is zero impact on RAN2 – the UE may still receive it from MN or SN.

	CATT
	Yes
	The solution 1 breaks the principle of RAN2 spec i.e. all the two nodes can send MAC CE to UE. In solution 1, only one node can send MAC CE to UE by indication


Moderator: No consensus on whether the solution 1 impact on RAN2 spec
Question 2: if answer to Q1 is yes, do you think that RAN3 can make the decision on the solution 1 

	Company
	Yes/No
	Comment

	ZTE
	Yes
	Solution 1 shall be excluded, because it is NBC solution.

In addition, only one node allowed to send the MAC CE may cause UE to fail to receive the MAC CE when the radio quality of corresponding node is poor.

	Intel
	
	We are not sure why Solution 1 is NBC.

	Huawei
	
	Agree with ZTE about the inefficiency about the solution 1.  
We understand this solution 1 was not discussed at Rel16?  There are some concerns from us (only one node controlling MAC CE). 

· It can not ensure the high-reliability. In case one connection is poor (assuming the connection with PDCP entity node), the other node can not send MAC CE to activate the PDCP duplication. 

· Lack of flexibility. Each node can have its own decision to activate/deactivate to ensure URLLC services based on its channel/load status. 
· Still blind activation/deactivation command without the knowledge of another link, which result at resource waste, or even worse long latency. 

	Ericsson
	
	To state the Solution 1 as NBC is incorrect.

	Nokia
	
	Solution 1 is fully backward-compatible from both, RAN3’s and RAN2’s point of view (see explanation above on the UE’s point of view).

	CATT
	
	Agree with ZTE and HW. Solution 1 looks have more disadvantage than the existing solution in RAN2 spec. No any efficiency introduced and just solve the conflict issue


Moderator: Companies cannot get converge on whether RAN3 can make decision on solution 1. Also companies have new concern about this solution 1 is NBC

Proposal 1: list open issue: Whether solution1 is NBC

Question 3: Do you agree to consult RAN2 about all the four solutions for solution selecting? If yes, we will make one draft LS to RAN2.

	Company
	Yes/No
	Comment

	ZTE
	No
	No need.

	Intel
	No
	

	Huawei
	No so far
	

	Samsung
	No
	Not necessary at this time.

	Ericsson
	No
	

	Nokia
	No
	None of the proposed solution has RAN2 impact, no need to consult anything.

	CATT
	Yes
	It is better to consult RAN2 because solution 1 break RAN2 principle


Moderator: most companies don’t think we need consult RAN2 on this topic so far
Question 4: Do you agree if the solution 1 is adopted, solution 2/3/4 are not needed and vice versa.
	Company
	Yes/No
	Comment

	ZTE
	Yes
	

	Intel
	Yes
	From our understanding, Solution 1 is only to follow our Rel-16 conclusion. 

	Huawei
	N/A
	We have concerns about solution 1. Don’t fully understand this question. 

	Samsung
	Yes
	Seems so. We think either solution 1 or solution 2/3/4 is needed.

	Ericsson
	
	Solution 1~4 are not mutually exclusive.

	Nokia
	
	Solution 1 enables avoiding conflicts in MAC CE (in a simple way, but still, it works). Solutions 2-4 enable information exchange concerning RLC status, but do not help avoiding conflicts. Hence, as Ericsson shortly declared, is solution 1 is adopted, 2-4 are not needed. 
However, if 2-4 are adopted, something more is needed to avoid conflicts (so that nodes can negotiate planned MAC CE setup). The final MAC CE, negotiated using the solution 2-4, may have to be sent to the UE from one node. So, at the end, solutions 2-4 may need an enhancement similar to solution 1 to avoid conflicts.

	CATT
	Yes
	


Moderator:  no consensus on the Solution 1 and solution 2/3/4 are exclusive
Question 5: if we select the second kind solution (Exchange information), do you think it is possible that we can make a combination of solution 2/3/4?

	Company
	Yes/No
	Comment

	ZTE
	Yes
	We can discuss it in detail.

	Intel
	Could be
	But we prefer not to enhance Rel-16 more. 

	Huawei
	Possibly
	This can be discussed at the next step

	Samsung
	Could be
	Solution 2/3/4 are based on the information exchange, so they could be discussed together.

	Ericsson
	
	Solution 1~4 are not mutually exclusive.

	Nokia
	
	Probably yes. However, they would have to be significantly enhanced, so that not only RLC status is provided but also future MAC CE is negotiated. All in all, eventually it may still be a single node that collects planned MAC CE status and sends it to the UE (similar like solution 1).

	CATT
	Yes
	The three solutions can be considered together


Moderator: most companies think the solution 2/3/4 which based on information exchange could be discussed together 

4 Conclusion

If needed
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