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1. Introduction
This document discusses how ROHC decompressor could receive IR packet to create a context, and proposes to allow transmitting ROHC feedback packet to indicate IR packet is required. It is also proposed to configure both directions for PTP UM RLC if ROHC is configured.
2. Discussions
In [Post114-e][072][MBS] email discussion [1], RLC configuration for PTP RLC and PTM RLC, i.e. DL only or both, was discussed. All companies had the same view on PTP AM RLC and PTM RLC, i.e., both for PTP AM and DL only for PTM. However, opinions were divided for PTP UM RLC, i.e., some companies commented DL only would be sufficient and the other companies commented UL would/might also be necessary. This was because almost all companies had different opinions whether PDCP status report for PTP UM RLC should be supported or not. However, as one company commented, ROHC feedback should also be considered when RAN2 discusses PTP UM RLC configuration.
2.1 ROHC operation outline
In RAN2#112-e meeting, it was agreed that:

· RoHC (at least U-mode) can be configured for NR MBS bearers. This is applicable for Mcast, assume this is applicable also to broadcast. 

· RoHC is located at PDCP. 
ROHC protocol is specified in IETF RFCs [2][3][4][5][6]. Figure 1 illustrates ROHC operation outline in U-mode (Unidirectional Mode) and O-mode (Optimistic Mode).

[image: image4.png]Compressor Decompressor Compressor Decompressor

ROHC packet (IR packet) ROHC packet (IR packet)
- I Create I Create
i a context a context
1| ROHC packet (non-IR packet) ROHC packet (non-IR packet) -
periodical i
! ROHC feedback (NACK) <l Failin
| [ROMG acket (IR oacket ROHC packet (IR packet) decompress
. packet (IR packet) I Create
a context

U-mode O-mode




Figure 1: ROHC operation outline (U-mode, O-mode)
A compressor (transmitting side) starts transmitting ROHC packet as IR (Initialization and Refresh) packet which contains full header information. A decompressor (receiving side) receives the IR packet and creates a context based on the full header information. After transmitting several IR packets, the compressor starts transmitting ROHC packet as non-IR packet which only contains a part of the full header information. The decompressor decompresses the non-IR packet by using the context and update the context with the non-IR packet.
Observation 1: ROHC decompressor needs to receive IR packet to create a context which is used to decompress non-IR packets.
If the compressor does not receive ROHC feedback (NACK) packet from the decompressor, the compressor keeps operating in U-mode and periodically transmits IR packet. The length of the period is implementation dependent, but should be fairly long. If the compressor receives ROHC feedback (NACK) packet from the decompressor, the compressor transmits IR packets to the decompressor.
In the decompressor, if decompression failure is detected (e.g., by no context has created or by out-of-sync of the context) but ROHC feedback packet cannot be transmitted (e.g., feedback channel is not configured or feedback is not enabled), the decompressor has to keep discarding all non-IR packets received after the decompression failure detection until IR packet is transmitted from the compressor. However, if decompression failure is detected and ROHC feedback packet can be transmitted, the decompressor transmit ROHC feedback (NACK) packet to the compressor to indicate IR packet is required.
Observation 2: If decompression failure is detected but ROHC feedback packet cannot be transmitted, the decompressor has to keep discarding all non-IR packet received after the decompression failure detection until next period of IR packet transmission at the compressor.
2.2 Multicast with ROHC
If ROHC feedback would not be supported, i.e., O-mode would not be supported, there could be some issues on receiving multicast services.

When a multicast service starts, multicast traffics are sent from an MB-UPF to gNBs support the multicast service. If ROHC is used for the multicast service, first several packets in the multicast traffic are compressed as IR packets by a compressor in the gNB and then subsequent packets are compressed as non-IR packet until next time IR packet is applied. However, some UEs may start receiving the multicast traffic in the middle of service. In this case, the first receiving ROHC packet could be non-IR packet and decompression would fail because the decompressor has no context. If the UE cannot transmit ROHC feedback (NACK) packet to the gNB, the multicast traffic will be discarded until the gNB transmits IR packet. This would cause an issue on delay in receiving the service. Also, even after receiving IR packet and creating a context, the UE may detect decompression failure because of the context out-of-sync. If the UE cannot transmit ROHC feedback (NACK) packet to the gNB, the multicast service would be interrupted until the gNB transmits IR packet.
Observation 3: If the UE cannot transmit ROHC feedback packet, there are issues for receiving the multicast service:
- Receiving the multicast service may be delayed
- The multicast service may be interrupted in the middle of service
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Figure 2: Issues in case ROHC feedback would not be supported (U-mode only)
Since ROHC protocol is located at PDCP, ROHC packets are common for PTM and PTP. Therefore, these issues cannot be solved by PTM/PTT switching.
Observation 4: PTM/PTP switching would not be able to solve these issues since ROHC protocol is located at PDCP and common for PTM and PTP.

Obtaining full header information in other methods, such as by using RRC or PDCP Control PDU or MAC CE or NAS, should be avoided because such methods would violate the ROHC protocol and have huge impact on implementation.
In order to avoid these issues, we propose to support ROHC feedback (at least NACK). Also, if ROHC is configured and UM RLC is used for PTP, uplink as well as downlink should be configured for the PTP UM RLC.
Proposal 1: ROHC feedback (at least NACK) should be supported. (i.e., at least O-mode should also be supported)
Proposal 2: If ROHC is configured and UM RLC is used for PTP, uplink as well as downlink should be configured for the PTP UM RLC.
3. Conclusion
Observation 1: ROHC decompressor needs to receive IR packet to create a context which is used to decompress non-IR packets.

Observation 2: If decompression failure is detected but ROHC feedback packet cannot be transmitted, the decompressor has to keep discarding all non-IR packet received after the decompression failure detection until next period of IR packet transmission at the compressor.

Observation 3: If the UE cannot transmit ROHC feedback packet, there are issues for receiving the multicast service:
- Receiving the multicast service may be delayed
- The multicast service may be interrupted in the middle of service

Observation 4: PTM/PTP switching would not be able to solve these issues since ROHC protocol is located at PDCP and common for PTM and PTP.

Proposal 1: ROHC feedback (at least NACK) should be supported. (i.e., at least O-mode should also be supported)

Proposal 2: If ROHC is configured and UM RLC is used for PTP, uplink as well as downlink should be configured for the PTP UM RLC.
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