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1
Introduction
This contribution aims to provide a discussion point, and potentially resolution, for the editor’s notes in TS 36.323 [1] relating to the use of PDCP in MBMS data delivery.
2
MBMS Issues in TS 36.323
The approach to PDCP for MBMS depends considerably based on several design aspects that are TBD. This document aims to highlight these issues, and present the two options depending on the outcome of these decisions
2.1
Header Compression for MBMS (General Comments)
Section 5.6 of TS 36.323 [1] is currently a placeholder for any additional information relevant to the implementation of RoHC for MBMS.

Proposal 1: Add the following text to Section 5.6 in TS 36.323:
In the case of MBMS, PDCP is located at the MBMS-GW. Since MBMS is a unidirectional broadcast, RoHC profiles must operate in unidirectional mode (U-mode), and as such there is no RoHC feedback channel available. Therefore, consideration must be given in an implementation to the frequency of Initialization/Refresh (IR) packets to a) allow UEs to join the flow with limited wait time; and b) to allow UEs to regain context rapidly after a failure
2.2
PDCP 8-bit Header Format (Option 1)
The simplest PDCP header currently defined is an 8-bit header, featuring a 7-bit sequence number, for use with unicast u-plane bearers. 
If it is feasible that the MBMS-GW could implement a PDCP sequence number, the unicast-type sequence number format could be utilised for MBMS. The addition of a sequence number could potentially aid when a UE moved between MBSFNs or between cells in single-cell mode, while still requesting the same MBMS data. If both cells received the MBMS data from the same MBMS-GW (and if not necessarily, then it is a prerequisite that a mechanism to detect this is available), then at the boundary a UE would be able to perform reordering and/or duplicate detection, and would not need to reset the decompressor. This is because the sequence numbers in both cells would come from the same source.

The mechanism for detecting whether the GW has changed will only be required if there can be multiple GWs. If this is not the case, the PDCP sequence numbers can be assumed to be the same for an MBMS flow across the whole RAN. It is still an open question whether a given MBMS service should ever need to be delivered through more than one MBMS-GWs, or whether one service can always be delivered through only one MBMS-GW. 

If this option is favoured, the following two proposals are applicable.

Option 1/Proposal 2: Add the following text to Section 5.6 in TS 36.323 (in addition to Proposal 1):
5.6.1 Cell change other than within an MBSFN .
UE movement within an MBSFN will not affect service continuity. When a UE moves between cells in different MBSFN areas or between cells in single-cell mode while receiving an MBMS service which is provided in both cells, the UE shall:
-
identify whether both cells’ MBMS services come from the same Access GW (mechanism is TBD)

If this is true, the UE shall:

· use PDCP sequence numbers to maintain stream synchronisation between cells;

· continue header decompression during and after cell change
Otherwise, the UE shall:
-
reconfigure and re-initialise the PDCP entity;

-
reuse the static part of the header decompressor context used in the previous cell;

-
re-initialise header decompression after receiving IR-DYN or IR packet and correcting the CID of the context with the CID being used in the new cell.

NOTE:
How to correct CID is implementation issue and is not specified.
Option 1/Proposal 3: Replace the temporary diagram in Section 6.2.7 with the following:
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Figure 6.2.7.1: PDCP Data PDU format for u-plane data over MBSFN

2.3
PDCP No-Header Format (Option 2)
The PDCP No-Header option, as available in Release 7 (TS 25.323 [2]), has not been included for unicast since the sequence numbers are required for deciphering. The ciphering in MBMS is at the application layer, however, and the only feature of PDCP for MBMS appears to be RoHC.

In addition, the No-Header option could be favoured if it was not desirable to include a PDCP header at the MBMS-GW, for implementation issues and/or saving 1 octet of header.

In any UDP-based RoHC compression (UDP/IP or RTP/UDP/IP), RoHC itself maintains a sequence number in the compressed header, thus enabling lost packets to be detected, and the correct sequence numbers to be passed to the application layer, so no PDCP header is required for this purpose either.

The main negative issue with PDCP No-Header is that, without looking at the RoHC compressed headers, it would not be possible to detect duplicate packets at handover between two MBSFN Areas or single cells providing the same streams of compressed data from the same MBMS-GW.

If this option is favoured, the following two proposals are applicable.

Option 2/Proposal 2: Add the following text to Section 5.6 in TS 36.323 (in addition to Proposal 1):
5.6.1 Cell change other than within an MBSFN.
UE movement within an MBSFN will not affect service continuity. When a UE moves between cells in different MBSFN areas or between cells in single-cell mode while receiving an MBMS service which is provided in both cells, the UE shall:
-
reconfigure and re-initialise the PDCP entity;

-
reuse the static part of the header decompressor context used in the previous cell;

-
re-initialise header decompression after receiving IR-DYN or IR packet and correcting the CID of the context with the CID being used in the new cell.

NOTE:
How to correct CID is implementation issue and is not specified.
Option 2/Proposal 3: Replace the temporary diagram in Section 6.2.7 with the following:
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Figure 6.2.7.1: PDCP Data PDU format for u-plane data over MBSFN

3
Conclusion
This document has presented two options for the use of PDCP with MBMS: one involving an 8-bit PDCP header, the other not. Both proposals have certain implementation prerequisites, and deployment concerns.
It is proposed that RAN2 discusses the proposals and options listed in this contribution, and agrees on the most appropriate change to the specification, if sufficient information is available.
It is also proposed that a LS be prepared to SA2, seeking clarification of need for MBMS-GW relocation: whether one MBMS service ever needs to be delivered through more than one MBMS-Gateways.
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