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1
Introduction

This is a response paper to R3-186973 on “Higher layer multi-connection for IIoT”.
2
Discussion

R3-186973 has provided feedback to SA2 LS [1] to the subset of the questions.
	Q3: 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?

RAN3’s reply: PDCP PDU Number in GTP-U header support using the PDCP PDU Number for the DL data forwarding during a Handover procedure. Therefore, reusing SN in GTP-U to PDCP is feasible.


In our view:

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. PDCP SN should be kept independent from any other layer.

Proposal 1
It is proposed to answer Q3 with the following: RAN3 foresees a considerable negative impact if PDCP SN and GTP-U SN must be the same which has high impact in RAN2. In general, inter-layer dependences should be avoided. RAN3 cannot conclude the feasibility.
	Q4: For solution #3 protocol stack option 2 (introducing HRP protocol between UE and UPF), does RAN2, RAN3 see any impact to RAN?

RAN3’s reply: Attempt to establish and maintain dual connectivity when the need for redundant user planes are indicated for two duplicated Qos flow within a PDU Session.


In our view:

There is not sufficient information to conclude what the new HRP protocol may do or how it may impact RAN protocols. However, one impacts that can already be foreseen is that compression (e.g. ROHC) will not be performed unless RAN protocols know if the HRP protocol is used or not, and the length of the headers. 

As indicated above, inter-layer dependences should be avoided and, thus, PDCP should not be required to be aware of what protocols are running in the CN and the length of the headers.

Proposal 2
It is proposed to answer Q4 with the following: this is not enough information about the new HRP protocol to define all the impacts in the RAN protocols. RAN3 cannot conclude the feasibility.
	Q5: For solution #4, does RAN3 see any issue for RAN to support packet duplication in UL and duplication elimination in DL on N3 interface?
RAN3’s reply: NR-RAN support a new function to generate duplicated uplink GTP-U packets with the same GTP-U SN and eliminate the DL duplication packet based on GTP-U SN on redundant N3 tunnels.


In our view:

The new functionality needed to support has not be studied in RAN3, thus RAN3 could not answer at this stage.

Proposal 3
It is proposed to answer Q5 with the following: RAN3 needs to further study this solution.
3
Conclusion and Proposals
The below are our proposal to answer Question 3, 4 and 5 in the SA2 LS [1].

Proposal 1
It is proposed to answer Q3 with the following: RAN3 foresees a considerable negative impact if PDCP SN and GTP-U SN must be the same which has high impact in RAN2. In general, inter-layer dependences should be avoided. RAN3 cannot conclude the feasibility.

Proposal 2
It is proposed to answer Q4 with the following: this is not enough information about the new HRP protocol to define all the impacts in the RAN protocols. RAN3 cannot conclude the feasibility.
Proposal 3
It is proposed to answer Q5 with the following: RAN3 needs to further study this solution.
4
References
[1] 
S2-1811555, LS on redundant transmission for URLLC
PAGE  
2

