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Introduction
SA2 sent a LS [1] to RAN2 and RAN3 to obtain further information related to the different solutions which SA2 has discussed to achieve redundant transmissions for URLLC. This contribution focuses on the responses which RAN2 should provide to SA2.
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Question 1: RAN2, RAN3 assessment on the feasibility and the impacts of the above solutions included in TR 23.725.
Performing a feasibility study of each of the solutions outlined in 23.725 implies to study all the impacts that each of the solutions have in the different RAN protocols. RAN2 would need to study new mechanisms and solutions to adapt the RAN protocols so they can support the solutions suggested by SA2. This may require a substantial amount of time. Considering the limited time allocation in RAN2 for the current Study Item, studying these solutions in such detail is not possible. 
At this stage these studies are missing and RAN2 cannot respond to this question.
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RAN2 has not performed any analysis or study of the solutions outline in the TR 23.725; therefore, RAN2 cannot comment about the feasibility of each of the solutions and cannot provide a detailed list of the impacts and complexity that each of the solutions may have in RAN protocols.

Question 2: For solution #10, does RAN2 have a mechanism to support RG (Reliability Group) broadcasting in air interface for cell (Re-)selection?
When the UE is power-on first time, the UE does a cell selection using the “initial search selection” if it does not have any previously stored information. The UE will then acquire the system information of a suitable cell. The system information may contain certain parameters to set priorities, steer the load, and control in which cells the UEs can and cannot camp. These parameters are unique and applicable to all the UEs. 
Once the UE has accessed the network the first time, the network can overwrite the priorities of the different cells using dedicated signalling. This mechanism allows the network to differentiate among UEs and provide specific parameters to achieve different purposes.
In general, dedicated signalling is the preferred tool when the network wants to provide differentiated service for specific UEs. System information is not well-suited for such a purpose even if some solutions might be feasible.
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RAN2 thinks that system information is not the preferred mechanism to support reliability groups. Dedicated signalling is the preferred mechanism to provide specific UE configurations e.g. reliability groups, or any type of differentiated cell reselection configuration.

Question 3: For solution #3 protocol stack option 1 (Enhancing PDCP and GTP-U protocols), does RAN3 see any issue to support mapping or reusing SN in GTP-U (e.g. ‘PDCP PDU Number’ in GTP-U header) to PDCP SN and vice versa?
In general, it is a good practice to avoid inter-layer dependences such as the one proposed in solution 3. PDCP has its own mechanism to set the Sequence Number value and, therefore, it is obvious that this will be the affected functionality in PDCP. 
The PDCP SN has several purposes. It is used to assist the re-ordering of PDCP PDU and, in addition, the PDCP SN is used for ciphering, deciphering, and integrity protection. Thus, it is extremely important that both PDCP transmitter and receiver have the same view of the SN of each of the PDCP PDUs. 
The PDCP SN is always set to zero when the PDCP is established. This can happen, for instance, when the entity is initially set up or when an RRC reconfiguration with the full configuration option is signalled. In this latter case (full configuration option), there is a risk of packet losses in PDCP.
In addition, PDCP re-establishment also leads to perform a PDCP SN reset to its initial value for UMD DRBs. PDCP (re-)establishment are also triggered by RRC. 
Each time PDCP SN is reset, GTP-U will also have to perform the require procedures to change the value. The opposite will also be true. Each time GTP-U SN is reset, RRC and PDCP will also have to perform the required actions to update the parameters accordingly. As explained above, this could even lead to full reconfigurations which may lead to packet losses. 
The solution suggested by SA2 has a high impact in RAN2 and is, therefore, not preferred. PDCP SN should be kept independent from any other layer.
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RAN2 foresees a considerable negative impact if PDCP SN and GTP-U SN must be the identical. RAN2 wants to keep PDCP SN setting and operation independent from the GTP-U SN setting and operation.
In general, inter-layer dependences should be avoided.

Question 4: For solution #3 protocol stack option 2 (introducing HRP protocol between UE and UPF), does RAN2, RAN3 see any impact to RAN?
There is no sufficient information to conclude what the new HRP protocol may do or how it may impact RAN protocols. Nevertheless, as indicated above, inter-layer dependences should be avoided and, thus, RAN protocols should not be required to be aware of what protocols are running in the CN, the length of the headers, or read fields of the headers. In other words, deep packet inspection should also be avoided.
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RAN2 does not have enough information about the new HRP protocol to define all the impacts in the RAN protocols. As indicated above, inter-layer dependences and deep packet inspection should be avoided.

Question 6: 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?
The impact in RAN protocols depends on what is the purpose of this indication. The TR 23.725 explicitly indicates that:
[…]
2.	The replicator guides the lower layers to ensure their corresponding latency/availability/reliability requirements are fulfilled.
a.	In the simplest form, the replicator forwards the received replicas to the lower layers, by adding a header or other type of indication that tells the lower-layers to treat the packets as uncorrelated as possible.
b.	More sophisticated options include manipulation of the incoming data, e.g. combining, excluding, or further replicating (among other operations) the incoming packets. For instance, create 3 packets based on the two incoming replicas and make sure they are scheduled according to step 2a. Another option is to only forward a single or a subset of the packets to the lower-layer but scaling appropriately the QoS constraint to be fulfilled by the lower layers.
[…]
This type of solution may imply that the RAN may need to look into the sub-headers of the packets which were delivered to RAN protocols or it may result in that the network may need to have algorithms to identify and follow-up packets which were duplicated outside the RAN. Such type of solutions may result in an additional in an unwanted complexity for the RAN protocols.
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RAN2 thinks that having indications which may result in that RAN protocols need to perform deep packet inspection, identify, and follow-up packets duplicated outside the RAN is not preferred. As indicated above, inter-layer dependences and deep packet inspection should be avoided.

Question 7: 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? Do RAN1, RAN2, RAN3 see NRG (solution #10/solution #2) to be a feasible solution in all deployments?
RAN2 does not decide on frequency planning or potential deployment and, thus, it cannot say if solution 10 and solution 2 are feasible or not feasible in all type of deployments. RAN2 has not studied that. Nevertheless, Question 2 is related to the solutioned outlined in this question. Mechanisms which overcomplicate system information are not preferred.
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RAN2 does not decide on frequency planning or potential deployment. RAN2 has not studied these solutions and cannot respond whether solution 10 and solution 2 are feasible in all deployments. RAN2 refers back to answer 2. RAN2 indicated that system information is not preferred for distributing UE specific parameters.

These proposals need to be captured in a LS. So, we finally propose:
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Conclusion
Based on the discussion above, we propose the following:
Proposal 1	RAN2 answer to question 1 should be:  RAN2 has not performed any analysis or study of the solutions outline in the TR 23.725; therefore, RAN2 cannot comment about the feasibility of each of the solutions and cannot provide a detailed list of the impacts and complexity that each of the solutions may have in RAN protocols.
Proposal 2	RAN2 answer to question 2 should be: RAN2 thinks that system information is not the preferred mechanism to support reliability groups. Dedicated signalling is the preferred mechanism to provide specific UE configurations e.g. reliability groups, or any type of differentiated cell reselection configuration.
Proposal 3	RAN2 answer to question 3 should be:  RAN2 foresees a considerable negative impact if PDCP SN and GTP-U SN must be the identical. RAN2 wants to keep PDCP SN setting and operation independent from the GTP-U SN setting and operation. In general, inter-layer dependences should be avoided.
Proposal 4	RAN2 answer to question 4 should be:  RAN2 does not have enough information about the new HRP protocol to define all the impacts in the RAN protocols. Nevertheless, RAN2 can already foresee that RAN protocols may require to know if the new protocol is used/configured and if the headers are included or not and the length of the headers. Otherwise, compression e.g. header compression cannot be performed in PDCP.  As indicated above, inter-layer dependences and deep packet inspection should be avoided.
Proposal 5	RAN2 answer to question 6 should be:  RAN2 thinks that having indications which may result in that RAN protocols need to perform deep packet inspection, identify, and follow-up packets duplicated outside the RAN is not preferred. As indicated above, inter-layer dependences and deep packet inspection should be avoided.
Proposal 6	RAN2 answer to question 7 should be:  RAN2 does not decide on frequency planning or potential deployment. RAN2 has not studied these solutions and cannot respond whether solution 10 and solution 2 are feasible in all deployments. RAN2 refers back to answer 2. RAN2 indicated that system information is not preferred for distributing UE specific parameters.
Proposal 7	Respond SA2 to their LS as suggested in the proposals above.
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