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1. Introduction

For MBS, RAN2 agreed multicast MBS and broadcast MBS, i.e. delivery mode 1 and delivery mode 2. RAN2 also agreed to support multicast MBS based on anchor PDCP architecture and broadcast MBS also support PDCP layer. The header compression is located in PDCP including ROHC and EHC. RAN2 further agreed that ROHC support for multicast MBS and broadcast MBS.
In RAN2#112 meeting, RAN2 agreed to support U-mode ROHC for multicast and broadcast. 
· 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. 

In RAN2#115 meeting, RAN2cagreed that ROHC O/R-mode can be used for MRB, for cases when feedback path is available (UL RLC).
· ROHC O/R-mode can be used for MRB, for cases when feedback path is available (UL RLC). R2 assumes the detailed operation is up to implementation and expect no further optimizations to be needed. 

· [049] For broadcast, it is FFS whether ROHC, when enabled by the network, has a predefined configuration or ROHC parameters are configurable by the network.
In RAN2#116 meeting, RAN2 made following agreements.
· EHC is supported for MRB for cases when feedback path is available (UL RLC) and it is expected that no further optimizations are needed.
· [050] for broadcast MRB, when enabled by the network, RoHC parameters are predefined with configuration optionally provided.
In this paper, we will discuss the details to support ROHC in both multicast bearer and broadcast bearer and whether EHC is also supported as ROHC.

2. Discussion
2.1 Header compression for multicast
The header compression function is located in PDCP layer and based on configuration parameters from upper layers to enable this function.
	        headerCompression       CHOICE {

            notUsed                 NULL,

            rohc                    SEQUENCE {

                maxCID                  INTEGER (1..16383)                                      DEFAULT 15,

                profiles                SEQUENCE {

                    profile0x0001           BOOLEAN,

                    profile0x0002           BOOLEAN,

                    profile0x0003           BOOLEAN,

                    profile0x0004           BOOLEAN,

                    profile0x0006           BOOLEAN,

                    profile0x0101           BOOLEAN,

                    profile0x0102           BOOLEAN,

                    profile0x0103           BOOLEAN,

                    profile0x0104           BOOLEAN
                },

                drb-ContinueROHC            ENUMERATED { true }                                 OPTIONAL    -- Need N

            },

            uplinkOnlyROHC          SEQUENCE {

                maxCID                  INTEGER (1..16383)                                      DEFAULT 15,

                profiles                SEQUENCE {

                    profile0x0006           BOOLEAN
                },

                drb-ContinueROHC            ENUMERATED { true }                                 OPTIONAL    -- Need N

            },

            ...

        },


For a ROHC channel, the ROHC compressor establishes the ROHC context and associates it with the CID and profile. Then, the ROHC compressor transmits the "Full Header (FH)" packet to the ROHC decompressor including the associated CID and profile. For ROHC R/O mode, the ROHC compressor keeps transmitting the FH packets until the ROHC feedback is received from the ROHC decompressor. For ROHC U mode, the ROHC compressor keeps transmitting the FH packets based on ROHC compressor implementation.
When the ROHC decompressor receives the FH (“Full Header”) packet, the ROHC decompressor establishes the ROHC context identified by the CID and profile. For ROHC R/O mode, the ROHC decompressor transmits the ROHC feedback to the ROHC compressor to indicate that the ROHC decompressor context associated with the CID and the profile is successfully established in the ROHC decompressor.

When the ROHC decompressor receives the CH (“Compressed header”) packet, the ROHC decompressor restores original header fields based on the stored ROHC context identified by the associated CID and profile.
The ROHC context must be synchronized between the ROHC compressor and the ROHC decompressor; otherwise, the ROHC decompressor erroneously decompresses the "Compressed Header (CH)" packets.
Observation 1: The ROHC decompressor establishes the ROHC context based on receiving the FH (“Full Header”) packet. After establishing the ROHC context, the ROHC decompressor can receive CH (“Compressed header”) packet and perform decompressing correctly.
For multicast MBS, there are several cases that UE join MBS session late, e.g. when the UE is configured with this multicast MBS, the MBS is ongoing or the UE is handover to a cell when performing this MBS reception. For this kind of late join UEs, it is not clear how to establish ROHC context, e.g. the "Compressed Header (CH)" packets are delivered by network for an ongoing MBS session, the late UE has no chance to receive the FH (“Full Header”) packet to establish the ROHC context.
For multicasts MBS, there are following options to aid the late join UE to establish ROHC context.
Option 1: The network will configure one DRB which associate one MRB to aid UE to establish ROHC context. The network will deliver FH packets in DRB without impact on the associated MRB. After ROHC context establishment, the UE will receive MBS data via the associated MRB and this DRB will be removed implicitly.

Option 2: The network will deliver the FH packets via MRB if the network knows the new UE joins the MBS session. After ROHC context establishment in UE side, the network will deliver the CH packets. It will impact the other UEs who are receiving MBS data each time if new UE joins the MBS session.
Option 3: The ROHC context is configured by RRC signalling directly for late join UEs.
For one FH packet, the information may include information as in header of below figure. So one ROHC context size may be 8 bytes. There are at most 9 profile and maximal CID is 16383. So the ROHC context for one MRB may be 16383*9*8=1179576 bytes. The maximal supported size of a PDCP SDU is 9000 bytes. It is too huge in RRC signalling. 
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Figure 1: Packet format for IPv4+UDP+RTP
Proposal 1: For multicast MBS, one DRB is configured associated with one MRB to aid UE to establish ROHC context for this MRB.

2.2 Header compression for broadcast
For broadcast MBS, there are also several cases that UE join MBS session late, e.g. when the UE receive MBS SIB/MCCH to start broadcast MBS reception or the UE performs cell reselection to a cell when performing this broadcast MBS reception. For broadcast MBS, it is impossible to use one DRB to aid the UE to establish ROHC context. It is also impossible up to network to deliver FH packets for the late join UE because the network does not know the late join UE. The MCCH signalling can be used to configure the ROHC context for broadcast MBS, but the signalling size should be considered.
Proposal 2: For broadcast MBS, the ROHC context is configured in MCCH signalling for one MRB and the limited number of maximal CID should be specified to reduce the signalling overhead.
If the ROHC context is configured in MCCH signalling, the parameters in headerCompression IE seems not necessary. The parameter drb-ContinueROHC is not needed for broadcast and profiles IE will be included in the ROHC context. The maxCID IE will indicate the length of CID field in packet and the “length” can be configured directly.

Proposal 3: The headerCompression IE is not configured for broadcast and the “length” of CID is configured instead.
Some companies may argue the late join UE can wait for the network deliver full header packet, then the UE start to receive the broadcast MBS data. However, it may increase data loss during cell reselection. After cell reselection, the UE will at least read MIB and SIB1 first, and MBS SIB, MCCH, then UE will wait for full header packet. If companies do not agree with P2/3, RAN2 should do something to reduce the data loss due to waiting for full header packet. 
Generally, the broadcast MBS will be delivered in a large area and the full header is same in this area. So, it is better to know the area in which the full header is same. Then the UE can continue the ROHC without waiting for the full header packet in selected reselection cell.
Proposal 4: If P2/3 is not agreed, the area is configured to UE to indicate UE in which UE can continue the ROHC.
3. Conclusions

Based on the discussion above, we propose:
Observation 1: The ROHC decompressor establishes the ROHC context based on receiving the FH (“Full Header”) packet. After establishing the ROHC context, the ROHC decompressor can receive CH (“Compressed header”) packet and perform decompressing correctly.

Proposal 1: For multicast MBS, one DRB is configured associated with one MRB to aid UE to establish ROHC context for this MRB.

Proposal 2: For broadcast MBS, the ROHC context is configured in MCCH signalling for one MRB and the limited number of maximal CID should be specified to reduce the signalling overhead.

Proposal 3: The headerCompression IE is not configured for broadcast and the “length” of CID is configured instead.
Proposal 4: If P2/3 is not agreed, the area is configured to UE to indicate UE in which UE can continue the ROHC.
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