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1 Introduction

CB: # 14_PDCPDuplication

- Consider if possible to have a joint solution (including both CP based, UP based approach after taking respective potential issues into account). 

- Close this topic if still no consensus 

(CATT - moderator)

Summary of offline disc R3-222403
The deadline of the first round is UTC 5:00, Thursday, 24th, Feb 2022

The deadline of the second round is UTC 13:00, Tuesday, 1st, Mar. 2022 
2 For the Chairman’s Notes

Propose to capture the following:
No consensus on the solution. Close this topic in R17. 
Contribution driven for this topic in the future release.
3 Discussion 
3.1 Second Round 

Please provide your Round 2 views and CRs by UTC 13:00, Tuesday, 1st, Mar. 2022, so that TPs can be revised/finalized.

The following joint solution can be adopted for UL duplication:

1. The two nodes exchange the assist information includes e.g. the Radio Quality information and RLC status.

2. The PDCP node indicate the assisting node whether it can use the Rel 16 MAC CE(allowed, disallowed[4]) 

3. If MAC CE Control set as not-relevant [4], the two nodes can independently construct the MAC CE based on the assist information. 

1. Could the solution proponent company clarify the concerns as follows:

· Question 1): Can Bullet 1 be clarified as to whether assistance information is periodic or sent only when the radio quality deteriorates? 

· Question 2): Bullet 2- The PDCP node indicates to the assisting node on MAC CE usage anytime or only when radio quality deterioration information is received. We prefer not to have it event based. PDCP node should be able to send usage of MAC CE anytime after the system is operational.

· Question 3):  For bullet 2, in case one radio connection becomes poor (assuming the radio connection with PDCP entity node), the PDCP entity node already indicates to the corresponding node not allowed to transmit MAC CE, then the PDCP entity node need to indicate to the corresponding node to allow/enable the MAC CE transmission, will this result at increased unexpected latency for URLLC services? 

· Question 4):  For bullet 2, assuming two DUs connecting one CU case while CU indicates that only DU1 can send MAC CE. When the DU1 radio connection becomes poor, and notifies to CU via the assistance information, then the CU indicates DU2 can send MAC CE, will this result at unexpected consequence for URLLC service?

· Question 5): For bullet 3, it was already agreed in status quo for R15/16 that both nodes can send their MAC CEs independently. Why to introduce bullet 3?  Note that without the new indication in bullet 2, this is equal to the current status.  
	Company
	Comment

	CATT
	Question 5): for the bullet 3, emphasis on construct the MAC CE based on the assist information when we have bullet 1

	Ericsson
	Question 2): Bullet 2- The PDCP node indicates to the assisting node on MAC CE usage anytime or only when radio quality deterioration information is received. We prefer not to have it event based. PDCP node should be able to send usage of MAC CE anytime after the system is operational.

Ericsson: PDCP entity has the knowledge of the RLC duplication configuration. So it is supposed to be used and updated when needed. There is no need to specify how PDCP entity determines, as usual.

· Question 3):  For bullet 2, in case one radio connection becomes poor (assuming the radio connection with PDCP entity node), the PDCP entity node already indicates to the corresponding node not allowed to transmit MAC CE, then the PDCP entity node need to indicate to the corresponding node to allow/enable the MAC CE transmission, will this result at increased unexpected latency for URLLC services? 

Ericsson: No it will not. In certain configuration, e.g. Primany leg in one Node, and the other legs in the second node, it is obvious that the second node should be in full control of MAC CE. In 2/2 configuration, PDCP entity may decide e.g. the node hosting 2 secondary leg to control MAC CE, it may use Bullet 3. 
· Question 4):  For bullet 2, assuming two DUs connecting one CU case while CU indicates that only DU1 can send MAC CE. When the DU1 radio connection becomes poor, and notifies to CU via the assistance information, then the CU indicates DU2 can send MAC CE, will this result at unexpected consequence for URLLC service?

Ericsson: See above Q3.
· Question 5): For bullet 3, it was already agreed in status quo for R15/16 that both nodes can send their MAC CEs independently. Why to introduce bullet 3?  Note that without the new indication in bullet 2, this is equal to the current status.  
Ericsson: Rel 16 is uncontrolled, and thus may have no use. Bullet 3 here is part of the “controlled” way.

	Huawei
	· Question 1): Can Bullet 1 be clarified as to whether assistance information is periodic or sent only when the radio quality deteriorates? 

Huawei: this can be left to the node implementation, and there is no need specify, the same as other IEs in the assistance information frame. 

	Intel Corporation
	We see that URLLC performances could be deteriorated if UL PDCP duplication is commanded in an uncontrolled manner from NW..

We also think that we don't have to specify how the node hosting PDCP entity decides. 

We have concerns on the proposed assistance information approach that combines exchanges of radio quality, LCID, and activation flags. I am really sorry but this is too stretched where their combined benefits are not clear. 

Do we need radio quality assistance information in DL direction? 

In DL direction, it seems, from what I read in the revised CR, that Logical Channel ID and UL PDCP Duplication Activation Flag seems to act the same as RLC Duplication Information in F1/XnAP (i.e. configuring duplication status), which we think it is better to be by control plane, not by user-plane.. 

We think assistance information of "current activation status" via ASSISTANCE INFOMRATION FRAME (together with radio quality information that is already there) seems beneficial for the node hosting PDCP entity to decide what to do for other nodes. We are not sure whether other assistance info for full exchange between DUs should be supported via user plane.. 

	ZTE
	· Question 1): Can Bullet 1 be clarified as to whether assistance information is periodic or sent only when the radio quality deteriorates? 

ZTE: this can be left to the node implementation.For example, when a node updates its RLC Duplication status, it can immediately send the latest RLC status to other node. Alternatively, periodic updates can be used.

	Radisys
	Agree to with the answers to Q1 and Q2. It need not be spec defined and can be left to the implementation.


2. Could companies provide views for the joint solution whether the proposed detailed information is acceptable? 

a) For bullet 1, the assistance information includes the Radio Quality information and RLC status?

b) For bullet 2, the codepoints include “allowed, disallowed”? 

c) For bullet 3, another codepoint “not-relevant”? 

	Company
	Comment

	CATT
	a), b), c) should be acceptable for joint solution.

	Ericsson
	About a), we do not see that we need both “RQ” information and RLC status. We should be able to further discuss and agree one which is of the most use.

Fine with b) and c)

	Huawei
	a) Ok;

b) No. For some scenarios e.g., 2/2 leg configuration, this may bring harmful/unexpected consequences to URLLC services. Even for 1/3 leg configuration, the entity hosting primary one leg can decide by itself not to send the MAC CE, even if without this bullet;

c) No. don’t see the difference compared with R16 status quo. 

	Intel Corporation
	With b) and c), only the part of a) where "current activation status" via ASSISTANCE INFOMRATION FRAME (together with radio quality information that is already there) seems beneficial for the node hosting PDCP entity to decide what to do for other nodes.

	ZTE
	Ok for all.

	Radisys
	Ok with b) and c). a) needs to be discussed further.


3. Provide the updated CRs for the joint solution in the draft folder taken the above into account, any comments for CR, you may provide in below table or CR paper.

a) Huawei revises the R3-221958  for 38.425,  merging  the CR R3-221940 and R3-222218, include Radio Quality information and RLC status , 
b) E/// revises R3-221802 for 38.423 
c) E/// revises R3-221804 for 38.473 
	Company
	Comment

	CATT
	OK for the revision

	Ericsson
	Draft dropped. Comments welcome.

	Huawei
	CR for TS 38.425 is dropped, after merging R3-221940/ R3-222218. It can be updated by each proponent company. 

	Intel Corporation
	OK for b) and c)

For a), only for ASSISTANCE INFORMATION FRAME part? And the usage of Logical Channel ID and UL PDCP Duplication Activation Flag seems need more clarification.

	ZTE
	OK for all

	Radisys
	Same as above Q2


4. If the above joint solution proposal not acceptable, what is your suggestion on the way forward? Whether consulting RAN2 is needed? 
	Company
	Comment

	Huawei
	Our thinking is that URLLC services performances should not be deteriorated with our proposed solutions. This can be closed if without consensus. 

	
	

	
	

	
	


Moderator: in the second round, there is divergence on the joint solution. we may close this topic in R17
3.2 First Round 

We have discussed this topic for several meetings, but there is no convergence on the solutions.

In RAN3 #112 meeting, 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 RAN3#113 meeting, we summarized and identified four solutions as below in [2], And try to persuade companies to find compromised solution.

Sol1: indicate MAC entity control

Sol2: Radio Quality information exchange

Sol3: all RLC status exchange

Sol4: partial RLC status exchange 

Find the compromised solution?

In RAN3#114 meeting, the below agreements is captured in summary [3] and chairman note

For R15/R16 status quo, both MN and SN (without node coordination) can send the activation/deactivation MAC CE to the UE. And the UE just follows the received MAC CE. 

Consider if possible to have a joint solution (including both CP based, UP based approach after taking respective potential issues into account). 

Consider to close this topic if still no consensus (i.e. up to contribution driven later on). 

All the companies interested on this topic provide their detail opinions for the four solutions during these three meetings. Form the contribution submitted in this RAN3#115 meeting, there is no any different from last meeting. 

During the discussion, the sol1 proponent companies state the solutions as one BC solution and also give out some alternative solution. 

The solution 2/3/4 solve the issue in similar way. The two nodes provide assist information each other for the node making decision on the duplication control.  These solutions can be implemented in parallel. They are not conflict and they have complementary advantages. 

From moderator’s view, in solution 1, there is no clear explanation on what condition is for the PDCP node indicating assisting node whether control MAC CE or not. There may be lack some information for the PDCP make decision on the indication. These four solutions may be introduced as one joint solution as captured in the chairman note. If we agree to have the joint solution, we may discuss the detail in second round.  If we cannot get any consensus in this meeting, we may consider closing this topic as proposed. 

Consider all the solutions and companies view in the before discussion, the joint solution as below may be accepted by the team:

1. The two nodes exchange the assist information includes e.g. the Radio Quality information and RLC status.

2. The PDCP node indicate the assisting node whether it can use the Rel 16 MAC CE(allowed, disallowed[4]) 

3. If MAC CE Control set as not-relevant[4], the two nodes can independently construct the MAC CE based on the assist information

Question 1: Do you agree the above joint solution? Or provide joint solution for further discussion.
	Company
	Yes/No
	Comment

	Ericsson
	Yes, but
	We are supporting for a solution to solve the issue, as without a solution, the Rel 16 MAC CE will have no use.

However it is not clear in Bullet 2 above, based on the “assist information”, if it is the same assist information that in Bullet 1? Sol 1 is decoupled from such assist information. 

Thus it is proposed to remove “ based on the assist information” from bullet 2.

For Bullet 1, I think we need to discuss which assist information is of the most use, propose thus to add e.g. for further discussion.

	ZTE
	Yes
	We support to find a UP/CP joint solution including bullet 1-3.

1 for the UP solution, at least the RLC status shall be consider, or we consider both Radio Quality information and RLC status.

2 for CP soultion, at least bullet3 shall be consider.

	Intel Corporation
	Yes
	and agree with E///. 

	Nokia
	Yes
	I supposed, the “based on the assisting information” can’t be specified in a standard, can it? So it is just for the RAN3 understanding of the linkage between the two? If so, we’re fine with it.

	Huawei
	No
	One issue we can see is that with the first bullet (either solution 2/3/4), then the second bullet (solution 1) is not needed, since the two nodes can decide their own MAC CE based on the assistance information efficiently. There will have no MAC CE collision, less resource waste etc. 

Another issue is that even with the combined solution, in case one connection is poor (assuming the connection with PDCP entity node), then with the assistance information, then the PDCP entity node decides to send the controlling signaling to corresponding node to allow the MAC CE transmission, which can not meet the URLLC service requirements. In other words, for the CP based solution, there is huge risk that the other node can not send the MAC CE to activate the PDCP duplication timely. 



	Samsung
	Yes
	In our understanding, Sol1, Sol 2 and Sol3/4 could solve different issues and could be supported together.

	CATT
	Yes
	Agree majority companies’ view. All the solutions can work together to solve variant cases for the UL duplication

	Radisys
	
	Can Bullet 1 be clarified as to whether assistance information is periodic or sent only when the radio quality deteriorates? 

Bullet 2- The PDCP node indicates to the assisting node on MAC CE usage anytime or only when radio quality deterioration information is received. We prefer not to have it event based. PDCP node should be able to send usage of MAC CE anytime after the system is operational. 

	Huawei2
	Asking for further clarification
	We may have a few further questions for bullet 2 and bullet 3 to have further clarifications/views from companies.  

· For bullet 2, in case one radio connection becomes poor (assuming the radio connection with PDCP entity node), the PDCP entity node already indicates to the corresponding node not allowed to transmit MAC CE, then the PDCP entity node need to indicate to the corresponding node to allow/enable the MAC CE transmission, will this result at increased unexpected latency for URLLC services? 

· For bullet 2, assuming two DUs connecting one CU case while CU indicates that only DU1 can send MAC CE. When the DU1 radio connection becomes poor, and notifies to CU via the assistance information, then the CU indicates DU2 can send MAC CE, will this result at unexpected consequence for URLLC service?

· For bullet 3, it was already agreed in status quo for R15/16 that both nodes can send their MAC CEs independently. Why to introduce bullet 3?  Note that without the new indication in bullet 2, this is equal to the current status.  


Moderator: majority companies support the joint solution. But there are still some concerns on the solution. We may go with the joint solution to second round. In second round, invite companies giving the clarification for the companies raised concerns and reviewing the possible CRs, and proposing way forward if this is still not acceptable.

Question 2: if answer to Q1 is No, do you agree to close this topic? If answer is No, what is your suggestion on the way forward? Whether consult RAN2 is needed?
	Company
	Yes/No
	Comment

	Huawei
	Yes to close the CB
	The reason for us is that as discussed in R3-221957, for URLLC services, the high reliability/low latency has the highest priority, even at the cost of the radio resource inefficiency. And diverse resource repetition/redundant mechanisms have been introduced across RAN groups. This means that any new solutions considered should not deteriorate and violate this utmost objective. 
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Moderator: 
4 Conclusion

If needed
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