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1 Introduction
To support higher reliability requirement of URLLC, redundant transmission in 5GS is introduced, potential solutions and architectures are captured in TR 23.725[1]. As mentioned in liaison [2], 6 solutions with RAN impact questions are included, and RAN1, RAN2, RAN3 is request to feedback the feasibilities and potential issues of the 6 solutions.
In this contribution, we analyze the RAN2 impact for each question.
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As mentioned in this LS, the main impact of each solution is captured in the table below, and the questions are request for each solution:
	Solution # in TR 23.725
	Impacts to RAN

	Solution #1
	1. Attempt to establish and maintain dual connectivity when the need for redundant user planes are indicated for a pair of PDU Sessions.
2. Set up dual connectivity in such a way that both the MgNB and the SgNB have an independent PDCP entity for handling the two independent user plane paths.

	Solution #2
	1. Prioritization of the handover of the UE to a cell whose RAN RG coincides with the UE RG, when such a suitable target cell is available.

	Solution #3
	1. Attempt to establish and maintain dual connectivity when the need for redundant user planes are indicated for a given traffic flow within a PDU Session.
2. Set up dual connectivity in such a way that both the MgNB and the SgNB have an independent PDCP entity for handling the two independent user plane paths.
3. In case protocol stack option 1, RAN need to ensure there is only one QoS Flow per DRB. RAN should be able to map or reuse SN in GTP-U to PDCP SN and vice versa.

	Solution #4
	1. The RAN shall be able to replicate the uplink packet and send the duplicate packets to the two N3 tunnels, and eliminate the duplicate downlink packets.

	Solution #7
	1. UPF provides an indication (e.g. in GTP-U header) to the RAN regarding traffic duplication. 
2. Based on the indication from UPF regarding the replication, RAN can take potential actions such as mapping the replicated packets to different DRBs. RAN can also use that knowledge not to duplicate via the same gNB (that the UPF has duplicated to) for transmission towards the UE (e.g. in case of DC scenario).

	Solution #10
	1. Similar to solution #2, except that each UE is not bound in advance to a specific RG and RAN broadcasts RG (Reliability Group) for UE performing RAN selection.



Q1: RAN2, RAN3 assessment on the feasibility and the impacts of the above solutions included in TR 23.725.
As we understood, the solution can be divided into two types:
· Solution#2 and solution #10 can be considered as dual UE based redundant solution
· Others (solution #1, #3, #4, #7) are single UE based redundant solution. 
For dual UE based redundant solution, it needs two UEs to perform URLLC transmission, and the two UE should be connected to different network nodes which belong to different reliability groups. To achieve this, some new parameters need to be introduced to guarantee that different UEs are connected to different RAN node during both static and mobility scenarios. It means extra mechanism/rules for e.g. cell (re)selection, handover, and measurement report need be introduced in RAN. This restriction will obviously increase the risk that UE failing to camp on the most proper cells and further affect the transmission performance over air interface. 
[bookmark: _Toc528863587][bookmark: _Toc528918164][bookmark: _Toc528918659][bookmark: _Toc528927283][bookmark: _Toc528927617]Solution#2 and #10 will obviously increase the risk of UE failing to camp on the most proper cells and further affect the transmission performance over air interface.
From RAN2 understanding, single UE based solutions can completely fulfil the redundant transmission by using dual connectivity mechanism or possibly with the enhancement e.g. dual PDCP entities used for some certain use cases.  
[bookmark: _Toc528863588][bookmark: _Toc528918165][bookmark: _Toc528918660][bookmark: _Toc528927284][bookmark: _Toc528927618]Solution#1, #3, #4, #7 can completely fulfil the redundant transmission by using existing mechanism or possibly with some enhancement.
Therefore, from RAN2 perspective, less complexity but much more UE access restriction is seen for dual UE based solution than single UE based solution. Thus, single UE based solution seems better. 
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Specifically, for the questions to each solution, our understanding is shown below:
Q2: For solution #10, does RAN2 have a mechanism to support RG (Reliability Group) broadcasting in air interface for cell (Re-)selection?
Same as the discussion for Question 1. Currently, only cell link quality and cell barring information is used for cell selection and cell reselection. For example, if RSRP of the cell is larger than threshold x and the cell is not a restricted one based on some information, e.g. PLMN identity, the cell selected can be considered as suitable cell. Otherwise the cell is considered as acceptable cell with only emergency service if no suitable cell is detected. Thus, existing mechanism does not support the RG based cell (re)selection. 
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Q4: For solution #3 protocol stack option 2 (introducing HRP protocol between UE and UPF), does RAN2, RAN3 see any impact to RAN?
For RAN2 perspective, the introduction of HRP protocol may impact on the existing AS layer protocol stack:
· Whether the lower layer can handle the HRP PDU instead of IP PDU in a good way?
· If any specific operation is needed w.r.t. the HRP PDU, how the lower layer stack knows the activation / deactivation of HRP protocols;
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Q6: For solution #7, does RAN2, RAN3 see any issue in using indication from UPF regarding the packet replication in GTP-U packet in order to take further action?
Actually, this question contains too much FFS point from RAN2 perspective, including the points below:
· Whether the duplication operation in Uu interface is to be done for PDCP PDU or PDCP SDU or at other layers?
· How to differentiate the redundant packets. Some clarification is needed for RAN2 to understand how to perform redundancy elimination because no SN is added in packets transmitted in N3 tunnel.
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Q7: In general, what kind of deployment scenarios in terms of frequency planning (uniform and dedicated frequency allocation between gNBs, uniform frequency planning in a portion of the network, frequently changing frequency allocation between gNBs) should be assumed? 
[bookmark: _Toc528863598][bookmark: _Toc528918173][bookmark: _Toc528918595][bookmark: _Toc528918669][bookmark: _Toc528927289][bookmark: _Toc528927615][bookmark: _Toc528927648]For Question7, RAN2 reply that RAN2 does not have any frequency planning issue.
Do RAN1, RAN2, RAN3 see NRG (solution #10/solution #2) to be a feasible solution in all deployments?
Same as the discussion for proposal 1, RAN2 does not see the benefit to use dual UE based solutions, because 1) single UE based solutions can fully fulfil the requirement for redundant transmission; and 2) dual UE based solutions have more complexity than single UE based solution.
[bookmark: _Toc528918596][bookmark: _Toc528918670][bookmark: _Toc528927290][bookmark: _Toc528927616][bookmark: _Toc528927649]For this Question, RAN2 reply that RAN2 does not see any benefit to use dual UE based solutions (solution #10/solution #2) compared to single UE based solution.

3 Conclusion
Based on the discussion above, we made the following observations:
Observation 1	Solution#2 and #10 will obviously increase the risk of UE failing to camp on the most proper cells and further affect the transmission performance over air interface.
Observation 2	Solution#1, #3, #4, #7 can completely fulfil the redundant transmission by using existing mechanism or possibly with some enhancement.

And propose the following:
[bookmark: _GoBack]Proposal 1	For Question1, RAN2 reply that single UE based solution (solution #1, #3, #4, #7) is better than dual UE based solution (solution #2, #10) from RAN2 perspective.
Proposal 2	For Question2, RAN2 reply that existing mechanism does not support the RG based cell (re)selection. Solution#10 will obviously increase the risk that UE failing to camp on the most proper cells and further affect the transmission performance over air interface.
Proposal 3	For Question4, RAN2 reply that RAN2 needs more time to study the impact due to the introduction of HRP protocol on existing AS layer stacks.
Proposal 4	For Question6, RAN2 reply that RAN2 cannot determine the specific impacts from solution#7 before SA2 complete the solution in terms of RAN-related UP details.
Proposal 5	For Question7, RAN2 reply that RAN2 does not have any frequency planning issue.
Proposal 6	For this Question, RAN2 reply that RAN2 does not see any benefit to use dual UE based solutions (solution #10/solution #2) compared to single UE based solution.


4 [bookmark: _In-sequence_SDU_delivery]References
TR 23.725 v1.0.0
S2-1811555, LS on redundant transmission for URLLC, contact: Huawei


