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1. Introduction

In the last RAN3 meeting, there were discussions on the location of ROHC for MBMS services operating in SFN mode based on the problems indicated in [1] and [2]. It was felt that different ROHC implementations at the different eNBs may lead to content synchronization problems during SFN operation. This is because the state transitions in the different ROHC compressors may be independent causing them to choose different packet formats at the same time instant. Based on this, RAN3 has currently agreed that ROHC for MBMS SFN operation will not be located in the eNBs.
Given the decision on ROHC location for unicast services, we believe it is useful to locate ROHC for MBMS SFN also at the eNBs. This will avoid duplication of functionality across different nodes leading to reduced costs. Note that this was also the main motivation for locating RLC/MAC at the eNBs for MBMS SFN operation.
In this contribution, we outline high level principles that will indicate that it is feasible to operate ROHC compressors in a synchronized fashion. Our proposal is also to send an LS to the ROHC working group in IETF to study this item further.
2. Principles for synchronized ROHC operation
· Restrict to RTP/UDP/IP and UDP/IP profiles
Because all or most of the MBMS services are expected to fall within these categories, we do not have to consider other profiles described in RFC 3095.

· Limit the number of packet types

The different packet formats that can be chosen in U-mode are IR, IR-DYN, UO-0, UO-1, UO-1-ID, UO-1-TS, UOR-2, UOR-2-ID, UOR-2-TS. In order to simplify compressor operation, we can even limit the number of packet types. In the simplest case, we can just alternate between groups of IR and groups of IR-DYN packets. The performance will then be similar to the Payload Header Suppression (PHS) scheme.

· Timers specified in units of time (e.g., seconds)

In U-mode, the compressor transitions from higher to lower compression states and vice versa based on expiry of timers. Certain ROHC implementations specify these timers in units of number of packets (e.g., state transition after transmission of every 100 packets). However, this can cause content synchronization problems when certain eNBs in the SFN area do not receive few packets. This problem can be eliminated by having the timers specified in units of seconds. This will ensure that all the compressors make state transitions at the same time irrespective of the number of packets they have transmitted over the air. Yet another variant will be to specify that the compressor must make a state transition after t seconds provided it has sent at least N packets. This will take care of situations where there is a long silence period. The MCE can configure these timers in all the compressors. Note that the MCE will have to anyway configure other ROHC per-channel parameters such as MAX_CID, LARGE_CID, etc.
· Appropriate window size setting in the window-based LSB encoding

For compressing certain fields such as the RTP sequence number (SN), the compressor maintains a window of reference values and compresses the new SN with respect to these reference values. The window is then updated. If there are many packet losses before the compressor, the difference between the new SN and the elements in the window becomes higher and hence may require more bits for encoding the new SN. Depending on the expected packet error rate over the backhaul links, it is possible to set a window size that ensures that even if some compressors do not receive a few packets, they still choose the same compressed packet type. This benefit is feasible because of the coarse granularity of bits allocated for SN in the different packet types (number of bits allocated for SN in the various packet types differ by at least 4 bits). Therefore, appropriate tuning of window size will eliminate the content synchronization problem. 

· Eliminate timer based compression, list compression, and ROHC segmentation
The timer-based compression technique requires some feedback from the decompressor at the UE such as the CLOCK option, JITTER option, etc. and hence it need not be considered for MBMS services. The list compression can also be avoided because the benefits are not clear. ROHC segmentation feature is also not required as there is already segmentation supported at the RLC layer.

· Periodic re-synchronization of context between eNBs in the SFN area

Although defining appropriate rules are sufficient to ensure that compressors act synchronously, we can, as a backup mechanism, introduce a scheme where the different compressors are explicitly re-synchronized by exchanging contexts. For example, the MCE can obtain a snapshot of the ROHC context from one of the eNBs in the SFN area and then distribute that to the remaining eNBs. This can be a periodically recurring procedure.
3. Conclusions
Based on the suggested principles in this contribution, we feel that synchronous operation of multiple ROHC compressors is possible. We propose that RAN3 agree to locate ROHC at the eNBs for SFN operation.
In addition, we also propose to send an LS to ROHC working group in IETF and request them to study the feasibility and specify the rules for synchronous operation. A draft version of the LS can be found at the end of this document.
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In 3GPP LTE, the multicast and broadcast multimedia services (MBMS) may be offered in a single frequency network (SFN) mode. Under SFN operation, all the eNBs (base stations) of the SFN area transmit identical content of an MBMS service over identical air interface resources (i.e., on identical time-frequency slots). The clocks at all the eNBs of the SFN area are synchronized. 

It is currently being debated whether ROHC will be applied for MBMS services operating in SFN mode. Even if it is applied, only the U-mode operation will be used. Assuming that ROHC will be used for MBMS SFN services, we would like to examine the possibility of locating ROHC compressors at the different eNBs of the SFN area. Because content synchronization over the air is expected for SFN operation, the different ROHC compressors need to choose the same packet types and generate identical compressed header fields at any given instant of time. Note that packet losses may occur before the compressor in the backhaul links.
We would like to know the answers for the following questions:

1. Will it be feasible for locating ROHC compressors at the eNBs and still achieve content synchronization?

2. What is the mechanism to be used for ensuring this synchronous operation (e.g., defining a set of rules for state transitions)?

Actions

RAN3 kindly requests ROHC WG to address the above questions. In particular, we would prefer an early reply to question 1 above and possibly a timeline required for specifying the exact mechanism.
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