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1 Introduction

CB: # 35_PDCPDuplication

- Solutions on the table:

Sol1: indicate MAC entity control

Sol2: Radio Quality information exchange

Sol3: all RLC status exchange

Sol4: partial RLC status exchange

-Capture agreements if any
(HW - moderator
Summary of offline disc R3-215838
2 For the Chairman’s Notes

Propose to agree the following and capture into the Chairman minutes:

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. 

A proposal is to be noted: 

· No LS to RAN2 is needed at this meeting. 

For the next meeting: 
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). 

To be continued….
3 Discussion – second round

Based on the discussion at the 1st round, the following proposal can be agreed as status quo. 
Proposal: For R15/R16 status quo, both MN and SN can send the activation/deactivation MAC CE (without node coordination) to the UE. And the UE just follows the received MAC CE. 
Due to the quite divergent views, we can try to collect company views to move forward. 
Question: which of the following way forward is acceptable?  

Please provide any view / comments on this topic and the question in bold below:

	Company
	Sending LS to RAN2 (and questions wants to ask)? 
	Continue at the next RAN3 meeting?
	Stop for TEI17, and reopen later e.g. by contribution driven?

	Huawei
	No
	Seems not necessary. But we are fine to be continued if majority companies support. 
	Yes

	Nokia
	We might do so to ask if UE impact is acceptable.
	Makes sense only if there is anything new to address. One possible point is what Nokia suggested some time ago: the UP-based solution and the signalling-based solution are not mutually exclusive. The signalling based solution is actually conversion of the Rel.16 status onto signalling (OAM coordination can also be executed effectively only by silencing one of the nodes). Then, the UP-based approach helps understand both nodes what they are doing. Can we have both approaches enabled? If yes, at the next meeting, we can address CR for both.
	Contribution-driven approach is possible by default.

	Ericsson
	Not to ask RAN2 for the evaluation of the solutions on the RAN3 table.
	As mentioned in the first round, we see a possible way forward is on top of solution 1, we could consider adding some assistance information, so that the leg, who is designated to “control” MAC CE, may use it to make a better “on spot” decision.
	We should try to solve the issue and make the MAC CE feature useful.

	Intel Corporation
	Think there is no need to ask or check RAN2 given that the UE just follows the received MAC CE from either node. We just need to work on any remedy to make this feature useful and not making conflicts too often. 
	As mentioned, we may need to work on some remedy to make this feature useful and not making conflicts too often.. 
	We prefer to see TEI17 at least for some remedy to make this MAC CE feature useful..

	CATT
	We may consult RAN2 with sending all the solutions 
	If not any action taken in this meeting, I don’t think we need continue this topic with deadlock discussion
	We may stop this TEI if no action taken in this meeting.

	
	
	
	

	
	
	
	

	
	
	
	


Moderator’s summary:

The moderator tends to have the following proposals. 
The LS to RAN2 is not needed at this meeting. 
Consider if possible to a joint solution (including both CP based, UP based approach) for the next meeting, i.e. neither single solution can be agreed. 
Consider to close this topic if still no consensus for the next meeting (up to contribution driven). 
As seen in section 4.5, the following issue seems missed by the moderator and added here to collect views. 

· In R3-215125, we raise the issue without the duplication status change the node will not prepare the UL CG(Configured-Grant) for the UL data transfer. It should wait the BSR or UL data transferring of other DRBs. We should confirm this issue
Question: your views on the issue mentioned above?  

Please provide any view / comments on this topic and the question in bold below:

	Company
	Comment

	Huawei
	This issue exists for R15 as well. We understand this can be left to product implementation, e.g, the URLLC services always have highest priority. The NG-RAN node should have flexible algorithms even if at the cost of resource efficiency. 

	Intel Corporation
	Not sure about the issue (sorry..) Wouldn't it that if UL duplication is deactivated for one leg (either by MN or SN), then the UE follows the threshold-based split-bearer like behavior? I am pretty sure for 2-leg case, but not sure how the UE behaviors on 4-legs though... 

Anyway, if MN reactivated a leg in SN, then SN (without knowing this) should be ready to prepare UL CG in advance?  

	CATT
	If MN active one SN leg but not inform SN, the SN will not prepare the UL CG for this uplink data. This is acknowledge issue in both R15 and R16

	
	

	
	

	
	

	
	


Moderator’s summary:

Not many views are received. The proponent company can raise this issue for the next meeting. 
4 Discussion – First round

Last RAN3-113-e meeting discussed this issue, with the way forwarded contained in R3-213942. 

	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. 


4.1 R15/16 clarification

The moderator suggests looking at the R15/16 agreement, before progressing the discussion for R17. 

	RAN2#98 meeting agreement 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.

RAN2#110 meeting agreement for R16:

· The UE just follows the received MAC CE, even if the RLCi field belongs to the other node. No specification change is required


Also at RAN2#111 meeting, when RAN2 received RAN3 LS on the lack on the network coordination, RAN2 made the agreements as follows. 

	R2-2008542
Report of Offline 032: MAC Support For PDCP duplication
ZTE, insanechips

· [032] No need to redesign or redefine the RLC activation/deactivation MAC CE when the coordination between SN and MN is not existing in Rel-16.


Note that the above RAN2 discussion is around the R2-2007531, where it brought up an implementation based coordination, where the MN and SN can activation/deactivation RLC entities independently based on the QoS requirement of the DRB. 
Based on the above, the moderator tends to have the following observation. 
Moderator observation: For R15/R16 status quo, both MN and SN can send the activation/deactivation MAC CE to the UE. And the UE just follows the received MAC CE. 

Please provide any view / comments on this topic and the proposal in bold below:

	Company
	Comment

	Huawei
	Agree. 

	ZTE
	Agree

	Intel Corporation
	In general agree but would like to clarify a bit to be crystal clear:
For Rel-15/16, no coordination has been defined between MN and SN, leaving possible conflicts, because the UE just follows the received MAC CE either from MN or SN. 

	Nokia
	Indeed, as Intel commented: combination of RAN2’s agreements and lack of support in RAN3 means that the UE may run into trouble, if the MN and SN start issuing conflicting MAC CEs. At the end of Rel.16, RAN3 assumed OAM will take care about avoiding such situation. OAM is a static tool, so the only think it ca do is to shut down MAC CE control in either of the nodes. Therefore, having only one node controlling MAC CE is a de facto Rel.16 solution, and the current status quo.

	Samsung
	Agree

	Ericsson
	As pointed out by Intel and Nokia, the Rel-16 MAC CE activation/deactivation is in place, but it may have no practical use.

	CATT
	Agree with the moderator observation.  But we need to consider whether any problem will happen with this exsiting specification. 


Moderator’s summary:

The moderator proposes to agree the following as the R16 status quo. 

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

At the beginning, the moderator copy the agreements at RAN3-112 meeting, where it states that it is agreed not to challenge the R16 status quo. 

· 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.
R3-215179 provides the solution 1 design: the PDCP entity to indicate when the assisting node can use the Rel16 MAC CE, e.g.,

· allows the MAC entity to control UL PDCP dupliation;

· not allow the MAC entity to control UL PDCP duplication;

· does not provide any impact on MAC entity, i.e. legacy.

Meanwhile R3-215136 listed several drawbacks of the solution 1 as follows. 

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

· Lack of flexibility. Each node should have its own decision to activate/deactivate to ensure URLLC services performance based on its channel/load status. But this solution limits to a single node (the PDCP entity node) to control the MAC-CE. 

· Still blind activation/deactivation command without the knowledge of another link. Then it comes with resource waste, or even worse long latency
Question: For solution 1, do you think there are any issues (not limited to the above) to support R17 IIoT services? 
Please provide any view / comments on this topic and the question in bold below:

	Company
	Comment 

	Huawei
	Yes. The above concerns should be addressed first before going to this direction. 

For IIoT/URLLC services, our understanding is that the high reliability/low latency has the highest priority, even at the cost of the radio resource inefficiency. Note that 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. 

Also this solution breaks the R15/R16 status quo. And we understand this solution may perform worse compared with R16 under some scenarios. 

	ZTE
	We acknowledge huawei that the high reliability/low latency has the highest priority for URLLC services. The issue we discussed here is not to decide which node send R16 MAC CE, the objective is to reduce unnecessary resource while ensuring the high reliability of the service. We think solution1 may be difficult to achieve this objective

	Intel Corporation
	We have slight different views. 
For the first point, if the node hosting PDCP entity previously told the peer not to do UL PDCP duplication control, but its connection becomes deteriorated, it can tell the peer to do duplication control. 

For the second and third points, as we all know, for Rel-16, no coordination has been defined at all, leaving possible conflicts. So as an immediate remedy for Rel-17, we think it is better to make a way to let one entity in charge and not making too frequent conflicts from MN and SN toward the UE. 

For full coordination, we think we can consider in the subsequent release by e.g. working on Rel-16 leftover issue.

	Nokia
	Agree with Intel above.
Please note, the 3rd “issue” is not quite true: the hosting node still has the flow control to know the link status on the assisting node. This is business as usual, we assumed this is enough in many solutions.

	Samsung
	Solution 1 may break RAN2’s agreement and solution.

	Ericsson
	There is perhaps a misunderstanding of Solution 1. 
In case one leg is poor, PDCP entity would have knowledge as we have DDDS; It is actually the advantage with the Sol 1 as PDCP may disallow this leg to do any MAC CE activation/deactivation. PDCP entity is assumed to make the decision to resolve the Rel 16 issues related to “Lack of flexibility/blind”.

Solution 1 does not break RAN2 agreement. Solution 1 ensures the right MAC CE to make the right decision. E.g: Primary leg in MN, the other 3 in SN, PDCP entity could for sure indicate SN to control. There is no need for MN to do MAC CE control in this scenario.

	CATT
	Agree with HW and ZTE comments, without assistant information exchange, the solution 1 should introduce some problems. Which node has the MAC CE control is blind in this solution.  It just solves the conflict issue with one node loss the control of MAC CE.  It is not an efficient way.


Moderator’s summary:

4 companies think solution 1 has some issues, while 3 companies think not. Quite divergent views, so no agreement or WA can be made. 
For the rest questions, the potential issues was already widely discussed in Rel-16 IIOT WI. To be fair compared to solution 1, the moderator believes it might be worthy to refresh and provides the following question. 
Question: For solution 2/3/4, do you think there are any issues to support R17 IIoT services for each solution? Note that no need to repeat the R16 discussion and no need to provide with exhaustive analysis. 
Please provide any view / comments on this topic and the question in bold below:

	Company
	Comment for each solution 2/3/4

	Huawei
	Solution 2/3/4 are UP based solutions. 

Solution 2: the possibly outdated assistance information might be an issue. But we understand the solution 2 for UL duplication works similar for R15 DL duplication. And this issue can be addressed by product implementation. 

Solution 3/4: the additional latency and possibly outdated RLC status transfer should be considered, due to the dynamic change of the RLC entity duplication activation/deactivation. 

	ZTE
	For solution 3/4, in practice, even if the radio quality changes rapidly, but the RLC state usually does not need to change frequently. We think exchanging RLC state is more reasonable. 

We prefer solution 3/4, but we are ok for more assistance information, e.g., radio quality information in solution2, can be provided to other node.

	Intel Corporation
	If our understanding is correct, those solutions had been discussed in Rel-16 but couldn't be concluded at that time. 

We are open for full blown coordination of course, but we are concerned that there is not much time left even for Rel-17. So, we think a simple remedy is enough for Rel-17 and we can further work on full coordination (Rel-16 leftover) in the subsequent releases.

	Nokia
	Perhaps I do not have full understanding, but as far as I followed the discussion, the UP-based solution do not enable real coordination, but rather simple communication “I use this UL RLC”. This will not eliminate possible conflicts, because each node may still use the same RLC. Of course, such information can be sent prior to issuing the MAC CE, but that will cause delays in MAC CE control. So, the UP solution will either delay MAC CE to enable full coordination, or will not eliminate conflicts – which is the main purpose of any solution here.

	Samsung
	We have a doubt on whether Solution 2 could work well without further indication/information.

	Ericsson
	The solutions mentioned would still imply blind MAC CE, may have issue with inter-vendor deployment. The assistance information may not be timely enough. 

	CATT
	These solutions provide the assistant information between two nodes. It is helpful for the node whether the duplication (de)activation is needed or possible. 

After the RLC status exchange between two nodes in sol3/4, each node should know the UL duplication status of the UE. And the node can send MAC based on the current UE status. At least, the node will not send the repeat MAC CE when the current status is same as it wanted 

Another issue is as state in R3-215125.  If the node does not know the duplication is activated by another node, the node will not prepare the UL CG(Configured-Grant) for the UL data transferring. It should wait the BSR or UL data transferring of other DRBs.  This issue introduces the inefficient for UL duplication in R15/R16.  And it is already identified by RAN2. 


Moderator’s summary:

The views are quite divergent. So no new agreements/WAs can be made. 
4.3 Solution selection

Then the moderator intends to collect company views on which solution(s) is acceptable, while which is not. 

Question: Your views on the potential solutions? Note that several solutions can be considered. 

Please provide any view / comments on this topic and the question in bold below:

	Company
	Acceptable solution(s) 
	Not acceptable solution(s)

	Huawei
	Solution 2. 
	Solution 1 (the above issues should be clarified first).

	ZTE
	Solution 4. ( we can also accept the 2/3/4 combined solution)
	Solution 1

	Intel Corporation
	Solution 1
	I am sorry but we are not sure whether we could work out and reach consensus on one of those Solution 2/3/4 approaches in the remaining Rel-17 time. But no strong view.

	Nokia
	Solution 1
	The best would be a solution where the MN and SN split the MAC CEs and the UE follows only part of the command from each node. This, however, is out of scope now, because it would require RAN2 to reopen the discussion on MAC CE handling.

	Samsung
	Solution 3 or solution 4
	

	Ericsson
	Solution 1
	Three companies supporting Solution 1 with concrete technique details, the first thing should not be “to exclude solution 1”.

	CATT
	Solution 3/4(combine solution consider all solution can be consider) 
	As I state in last question, we can start from sol3/4 as base. The status exchange not only for the MAC CE decision but also for the UL data transferring.
Sol 2 provides radio information is also useful to help node decide the MAC CE. 
In fact the sol1 is not big different from the existing specification in Ran2. It also needs some information to decide which node can control the MAC CE. But we need more clarification. When, why and how dynamic the control node change. Also we need assess the disadvantage  on the one node  loss the control


Moderator’s summary:

The views are quite divergent. Three companies support solution 1. Two companies support 3/4. One company goes to solution 2, one goes to solution 4. No agreements or WAs can be made. 
4.4 Potential way forward for this meeting

Please provide you views on the potential way forward (e.g., LS to RAN2, combined solution, new solution, leaving it as it is etc). The input can be considered as the input into the 2nd-round discussion. 
	Company
	Comment

	ZTE
	If RAN3 cannot have consensus to exclude sol1, we can send LS to RAN2 to decide. 

If RAN3 agree sol 2/3/4 are feasible but have no consensus at this meeting, we can send LS to RAN2 to ask which solution is more appropriate from RAN2 perspective.

	Intel Corporation
	We are really not sure why RAN2 should be bothered from this discussion. The UE just follows the received MAC CE. How to resolve "no coordination between MN and SN" is purely a RAN3 matter. 

	Nokia
	Agree with ZTE. If RAN3 is in dead-lock, we can either abandon the discussion and reopen it possibly in a year, or to send an LS to RAN2 to check if they are fine to enhance UE’s handling of MAC CE.

	Samsung
	As commented above, we think solution 1 may break RAN2’s solution. So if no agreement in this meeting, RAN3 could send a LS to RAN2.

	Ericsson
	Agree with Intel. 

Possible way forward is on top of solution 1, we could consider adding some assistance information, so that the leg, who is designated to “control” MAC CE, may use it to make a better “on spot” decision.

	CATT
	If we cannot make any progress on this solutions. Consult RAN2 is best way because the RAN2 is original design the method UL duplication. Especially for sol1 we RAN3 cannot get agreement whether it is break the RAN2 designing  


Moderator’s summary:

Four companies agrees to consult RAN2, while two are not. Also one company thinks this can be stopped, and reopen later. Then see the 2nd round discussion. 
4.5 Further aspects

Please add any further aspects that are in scope and were not included in the above:

	Company
	Comment

	CATT
	In R3-215125, we raise the issue without the duplication status change the node will not prepare the UL CG(Configured-Grant) for the UL data transfer. It should wait the BSR or UL data transferring of other DRBs. We should confirm this issue 

	
	

	
	

	
	

	
	

	
	


Moderator’s summary:

This can be discussed at 2nd round.  
5 Conclusion, Recommendations [if needed]

If needed
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