Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #85
Tdoc R2-140533
Prague, Czech Republic, 10th – 14th February 2014
Agenda Item:
7.6.3
Source:
Ericsson
Title:
ROHC for voice over eMBMS for Group Communications
Document for:
Discussion, Decision
1 Introduction

Whether or not to use of ROHC for MBMS Group communications is currently a subject for further studies. There are two parts concerning this question needs to be investigated: 1) how much gain is there to use ROHC for Voice transmissions over eMBMS; 2) Are there are special concerns w using ROHC u-mode, and how do they affect group communications? These open issues are discussed in this paper
2 Discussion
Header compression, or more precisely RObust Header Compression (ROHC), is very important for voice over IP communication over LTE, i.e. VoLTE. This since the header size can be reduced from 40 or 60 bytes to 3 bytes resulting in a significant (average) bit rate reduction, and thereby significantly higher capacity.

For group communications eMBMS is being discussed to be able to reach a very large number of users (with voice communication). Will the use of ROHC give similar gains as over a unicast bearer?
2.1 ROHC with feedback
The ROHC framework defines 3 operational modes, namely unidirectional, bidirectional optimistic and bidirectional reliable. The bi-directional optimistic (o-mode) is the most efficient while the unidirectional mode (u-mode) is the least efficient. For VoLTE, ROHC may use the bidirectional optimistic mode during parts of the conversation. In this mode there is a feedback channel over which the decompressor may send feedback to the compressor. If this feedback is positive, i.e. the decompressor has sufficient information to decompress a packet using only dynamic fields, the compressor will switch to a higher state of compression.

Observation 1 ROHC provides an efficient method to increase capacity for VoLTE communication.
Compression with RoHC must start in the U-mode, see Figure 1. Transition to any of the bidirectional modes can occur as soon as a packet has reached the Decompressor and it has replied with a feedback packet indicating that a mode transition is desired.
[image: image1.emf]
Figure 1 Illustration of ROHC operation modes (U, O, R), transition modes and the use of feedback (with small error). [1]
2.2 ROHC without feedback
In the scenario being discussed for Group Communication, there is a broadcast transmission without feedback. Hence, the only ROHC mode that can be used is the u-mode or unidirectional mode.
In the u-mode, RoHC packets are sent, in one direction only, from the Compressor to the Decompressor. There are no feedback packets in the opposite direction. In the u-mode, the transitions between the Compressor’s states are performed when periodic timeouts expire, or when irregularities in the header fields compressed packet stream are detected. Due to the periodic refreshes that update the Context in the Decompressor, and the lack of feedback for initiation of error recovery, the compression in the U-mode will be less efficient due to the higher probability of loss propagation, when compared to the bidirectional modes, see Figure 1. 

Observation 2 ROHC unidirectional mode is not as efficient as the bidirectional modes.
2.3 Gains of ROHC on MBMS

The agreements so far on capacity for unicast communication assumes ROHC for voice communication. Are the gains large enough assuming that ROHC can be used also for MBMS? Or in other words, is ROHC needed to in order to fulfil the requirements. According to TS 22.468 [2]:

[image: image2.emf]Annex C (informative):   Description of usage of GCSE_LTE for public safety    Based on real life scenarios, at least 36 simultaneous voice group communications involving a total of at  least 2000 participating users in an area , with up to 500 users being  able to participate in the same  group could be expected.  


Simulations provided in [3] show that hundreds of groups can be handled even without ROHC. Hence, ROHC is not necessary to reach the requirements. 
A basic assumption for gains with ROHC is the reduction in average bit rate. This is usually beneficial. If it were possible to plan the eMBMS transmissions for a lower bitrate, e.g. only having to assign 2 RBS instead of 3, would result in that more resources would remain for other traffic. However, here this may not help. The reason is the many required transmissions of IR headers to update the context. One possible way to enable transmission of IR headers would be to segment such packets. As long as all segments are received, this works well. However, if one segment is lost, in the worst case, the entire transmission until the next correctly received IR header is lost. However, even if the MBMS bearer is designed for the bit rate needed to transmit the full headers, there are possibilities for unicast traffic to use the excess resources, i.e. resources made available when compressed headers are sent.
In summary there are benefits of header compression also for MBMS. There are also some hurdles; the main issue is that ROHC for MBMS is not supported in the specifications. 

Observation 3 There will be both pros and cons from using ROHC for MBMS; the main hurdle is that there is no support in the current specification.

Observation 4 ROHC is not needed to fulfil requirements.
Proposal 1 Do not use ROHC for eMBMS in Rel-12.
3 Conclusion

In this paper we discuss ROHC, and in particular the differences between modes of operation. Although there may be system gains from using ROHC for eMBMS voice transmissions, the lack of feedback on the compression channel may result in a poor quality service.
In section 2 we made the following observations:
Observation 1
ROHC provides an efficient method to increase capacity for VoLTE communication.
Observation 2
ROHC unidirectional mode is not as efficient as the bidirectional modes.
Observation 3
There will be both pros and cons from using ROHC for MBMS; the main hurdle is that there is no support in the current specification.
Observation 4
ROHC is not needed to fulfil requirements.


Based on the discussion in section 2 we propose the following:
Proposal 1
Do not use ROHC for eMBMS in Rel-12.
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