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1
Introduction
This contribution contains a Text Proposal for TR 38.825 capturing RAN2 perspectives and analysis relating to some Higher-Layer Multi-Connectivity solutions introduced by SA2, which was previously conducted by RAN2 for sake of providing the Reply LS R2-1818796.
<START OF TP>
4
Data duplication and multi-connectivity enhancements

4.1
General
This section focuses on PDCP duplication and higher layer multi-connectivity aspects such as assessment of gains of duplication with more than two copies, potential enhancements to achieve resource efficient PDCP duplication and captures RAN aspects of higher layer multi-connectivity solutions.
4.2
Enhancements to PDCP duplication

4.2.1
Protocol aspects

Editor’s note: RAN2 responsibility

4.2.2
Radio access network aspects

Editor’s note: RAN3 responsibility

4.3
Higher layer multi-connectivity

4.3.1
Layer 2/3 protocol aspects

Editor’s note: RAN2 responsibility

TR 23.725 [x] has introduced several possible solutions enabling higher-layer multi-connectivity. Some of the solutions were identified to have RAN impacta and this section captures layer 2/3 protocol aspects relating to Solutions #2, #3, #7, and #10 from [x], as summarised below.
· Aspects of Solutions based on Reliability Group (Solution #2 and Solution #10)

To enable the realization of solutions based on reliability groups (RGs), wherein multiple UEs of a device is associating to distinct end-to-end connections to achieve diversity, broadcasting signalling (such as SIB) in the air interface could be applied for purposes of RG allocation (Solution #10). However, existing mechanisms (e.g., providing cell reselection priorities in dedicated signalling) can achieve the same functionality, and such an approach is preferable from RAN point of view. 
· Aspects of Solutions based on PDCP/GTP-U Enhancement or HRP Protocol Layer (Solution #3)

The Option 1 of Solution #3 introduces dependency between the sequence number in GTP-U header and PDCP SN, in which PDCP SN could be assigned by the RAN nodes in accordance to the GTP-U header via mapping. Such approach could result in impacts in terms of PDCP SN resetting. In particular, the PDCP SN is used for ciphering, deciphering, and integrity protection, so 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 PDCP SN reset to its initial value for UMD DRBs. PDCP (re-)establishment are also triggered by RRC. 
On the other hand, the Option 2 of Solution #3 introduces a new protocol layer dubbed HRP between UE and UPF to handle packet replication and elimination.  Impacts to RAN are foreseeable as the knowledge regarding whether this new protocol layer exists (and hence the header), is required by the RAN to perform header compression/decompression at the PDCP. Moreover, as this option requires two N3 tunnels for DC-based architecture, two PDCP entities are needed at the RAN.
· Aspects of Solutions based on UPF Indication (Solution #7)

· In Solution #7, the UPF may indicate if a flow is utilized for redundant packet, and the lower layer should be instructed to treat the packets as uncorrelated as possible, in a bid to support reliable transmission via multi-connectivity. How the RAN should respond to such indication is an implementation issue and hence no specification impacts have been observed. UL transmission was not analysed in detail.
4.3.2
Radio access network aspects

Editor’s note: RAN3 responsibility

<END OF TP>
