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Abstract of the contribution: this is to analyse solutions for KI#1 and propose to adopt solution#1 without RSN and solution#3.
Discussion
For Key Issue#1, there are 6 alternative solutions. In our point of view, we only consider solution#1, 3, 4, because 

· for solution#2 and #10, it needs two UEs perform URLLC transmission. It incurs too much cost and we don't see any necessity to introduce redundant UEs given that one UE can also realize the requirement of URLLC.
· for solution#7, it is not described very specifically, some details are not finished. Also it is somehow overlapped to other alternatives, e.g. solution#1, and #3.
Therefore, in this paper, we only focus on solution#1, 3, 4. As people are familiar with the solutions, here we just illustrate the things unclear so far to see the drawbacks in each solution and whether those drawbacks are severe.
In solution#1 there are several things unclear so far
1. How to fulfil the URLLC requirement in mobility scenario

The URLLC use cases defined in TS 22.261 are almost involving mobility scenario, i.e. the reliability and transmission latency shall not be affected due to UE mobility. However solution#1 does not guarantee the reliable handover in dual connectivity when UE moves, i.e. it just quotes the description from existing TS and it is possible that both of UE’s connections are interrupted simultaneously during handover.
In our understanding, at least one of the two connections shall be guaranteed during handover procedure (e.g. move one connection first then the second one) rather than both connections are interrupted simultaneously. Furthermore, it is also better to guarantee the transmission latency is within the scope of required URLLC e2e latency.

Observation-1: in solution#1, how to guarantee the URLLC requirement in UE mobility is FFS.

2. Whether and how the RSN is enforced

In solution#1, the RSN is introduced which is provided by UE to indicate the redundant transmission. However, we have some concern on the RSN parameter:

   -   If the RSN is necessary
As the solution#1 described, the S-NSSAI or DNN can be alternative to RSN. In our understanding, the existing parameters S-NSSAI or DNN is enough to indicate a redundant transmission for URLLC. One possible way is to use S-NNSAI to determine, specifically since the S-NNSAI comprises SST and SD, the SD can be used to indicate the first and second path.

   -   Even assuming new parameter is needed, we would like to extend existing parameter e.g. PDU Session Id rather than introducing a totally new parameter. This helps to reduce solution impact.

· RAN needs to be enhanced to trigger a path switch which moving the secondary path to SN based on RSN value. This needs to be resolved with coordination to RAN WG.

· Moreover, regarding RSN kind information used for indicating the redundant transmission. If this kind information is defined per service is FFS.

In our understanding the RSN should be provided by UE per service. Different service may have different anchor point requirement and both RAN node and core network shall be able to know which service the RSN belongs to.

Observation-2: the S-NSSAI or DNN should be good enough to indicate the redundant transmission for URLLC. If the RSN is necessarily needed and the specific form of RSN (e.g. extending existing parameter) is FFS. Some enhancement in RAN node needs to be confirmed by RAN WG.
3. It can hardly guarantee all the third parties support redundant transmission, i.e. FRER in upper layer.

The FRER functionality needs to be enforced both on server and UE. It is difficult to realize especially when edge computing servers are distributed. Therefore, in our understanding, solution#1 with taking advantage of FRER defined in IEEE has limited scenario and flexibility. 

Observation-3: solution#1 taking advantage of FRER defined in IEEE has limited scenario and flexibility.

In solution#3 there are several things unclear so far
1. If and how the RAN realize it needs to establish two N3 tunnels connected to MN and SN respectively when it received two CN Tunnel Info during PDU session establishment
When RAN node receives two CN Tunnel Info in one N2 request message, it may triger the dual connectivity and allocate each N3 tunnel to MN or SN respectively. 

Observation-1: This behaviour in RAN node may be performed implicitly, i.e. the RAN node performs this only when receiving two CN Tunnel info in one N2 message.
2. The data path outside UPF may not be supported with high reliability and low latency
This is the main issue for solution#3. However, in our understanding, it depends on scenarios:
· If it is in edge computing scenario, this issue should not be a big deal, because the application server is collocated to UPF as one physical entity;

· If it is in remote connection scenario, this issue may incur a non e2e URLLC transmission, so that it cannot fulfil the third party’s requirement.

Observation-2: We believe quite some use cases for URLLC are edge computing scenario or the application server is near to 3GPP UPF, where they can be collocated as one entity and the applications need not enforce FRER, which greatly reduce the time to market because applications need not enforce redundant transmission in upper layer.
In solution#4 there are several things unclear so far
1. It also has the same issue as the second aspect in solution#3 that the data path outside UPF may not be supported with high reliability and low latency

Observation-1: The same issue and answer illustrated in the second aspect in solution#3
2. It highly depends on implementation on transport layer to isolate the two N3 tunnels, which has limited flexibility.
Observation-2: it put more burden and complexity on transport layer implementation.
3. In dual connectivity case, Xn interface needs to be used and additional latency will be incurred

In dual connectivity, this solution needs the MN forwards the data to SN, which means the additional latency is incurred. Maybe in some scenario, the URLLC requirement can be supported even with this additional latency. However, the same packet received by UE from SN will be more or less later than the one received from MN because of data forwarding via Xn.
Observation-3: In dual connectivity case, Xn interface needs to be used and additional latency will be incurred

Proposal: it is proposed to adopt solution#1 without RSN and solution#3, because solution#1 and solution#3 have their own advantages which cannot be substituted by others. So picking up both solutions helps to have more flexibility in realistic implementation.
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