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1 Introduction
In GSMA, it has recently been discussed how asymmetric video streams could be used in ViLTE (Video over LTE), [1], for example to send 192 kbps but to receive 768 kbps video. The main use case is when a ViLTE UE calls in to a video conferencing session, for example the High Definition Video Conferencing (HDVC) service that is being defined in GSMA PRD IR.39. If the ViLTE UE has a large enough screen then it could present the video that is sent out from the conference server, or a scaled-down version of it, even if this video is larger and uses a higher bitrate than the video used in normal video telephony. Such scenarios are becoming more interesting as mobile phones are getting better decoding and rendering capabilities, for example up to 720p video.
The new payload format version for H.264 (RFC 6184), [2], includes SDP mechanisms for setting up asymmetric streams mainly ‘level-asymmetry-allowed’ and ‘max-recv-level’.

This contribution describes how these parameters can be used for setting up asymmetric video in MTSI. The impacts on the bearer allocation and resource reservation are also discussed.
2 Session negotiation examples
2.1 Point-to-point sessions with symmetric audio and video
In normal video telephony use case is to set up symmetric session. The SDP examples below show the SDP offer and the SDP answer for the case:
· SDP offer:

· Audio is offered with both AMR-NB 12.2 kbps, AMR-WB 23.85 kbps, both codecs are offered with bandwidth-efficient and octet-aligned payload format
· Video is offered with H.264 CBP Level 1.2 (max 384 kbps, 416 kbps with IPv6/UDP/RTP overhead)
· SDP answer:

· Audio is accepted with AMR-WB 23.85 kbps with bandwidth-efficient payload format

· Video is accepted with H.264 CBP Level 1.2
The SDP examples show only the parts of the SDP that are relevant for the media handling.
Table 1. Example of SDP offer for symmetric audio and video
	SDP offer (from UE-A)

	b=AS:257
a=tcap:1 RTP/AVPF
m=audio 49152 RTP/AVP 97 98 99 100
a=pcfg:1 t=1

b=AS:49
b=RS:0

b=RR:4000

a=rtpmap:97 AMR/8000/1

a=fmtp:97 mode-change-capability=2; max-red=220

a=rtpmap:98 AMR/8000/1

a=fmtp:98 mode-change-capability=2; max-red=220; octet-align=1

a=rtpmap:99 AMR-WB/16000/1

a=fmtp:99 mode-change-capability=2; max-red=220

a=rtpmap:100 AMR-WB/16000/1

a=fmtp:100 mode-change-capability=2; max-red=220; octet-align=1

a=ptime:20

a=maxptime:240

m=video 49154 RTP/AVP 99

a=pcfg:1 t=1

b=AS:416
b=RS:0

b=RR:5000

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=J0LgDJWgUH6Af1A=,KM46gA==

a=rtcp-fb:* trr-int 5000

a=rtcp-fb:* nack

a=rtcp-fb:* nack pli

a=rtcp-fb:* ccm fir

a=rtcp-fb:* ccm tmmbr


And the corresponding SDP answer is:
Table 2. Example of SDP answer for symetric audio and video
	SDP answer (from UE-B)

	b=AS:257
a=tcap:1 RTP/AVPF
m=audio 49152 RTP/AVP 99
a=pcfg:1 t=1

b=AS:49
b=RS:0

b=RR:4000

a=rtpmap:99 AMR/8000/1

a=fmtp:99 mode-change-capability=2; max-red=220

a=ptime:20

a=maxptime:240

m=video 49154 RTP/AVP 99

a=pcfg:1 t=1

b=AS:416
b=RS:0

b=RR:5000

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=J0LgDJWgUH6Af1A=,KM46gA==

a=rtcp-fb:* trr-int 5000

a=rtcp-fb:* nack

a=rtcp-fb:* nack pli

a=rtcp-fb:* ccm fir

a=rtcp-fb:* ccm tmmbr


In these examples, the ‘profile-level-id’ defines the “default level”.
It can be assumed that a resource allocation function in the network, such as a PCRF used for RAN bearer setup, would use the b=AS values for each media stream to set up symmetrical bearers. The resource allocation function could also use codec-specific information but would still end up setting the bearers in the same way.
However, if for example the offering client is planning to send only at level 1.1 (max 192 kbps) then the network would over-allocate the bearers in the uplink. Such over-allocation may prevent other users from being admitted to the network or some of the services. The problem can be expected to become worse if asymmetric media becomes more popular.
2.2 Point-to-point sessions with symmetric audio and asymmetric video

By using the ‘max-recv-level’ parameter, a client can declare that it is capable of receiving a higher level than the default level. In addition, a client that wants to use different levels in sending and receiving directions must also use the ‘level-asymmetry-allowed’ parameter in the SDP. An example of this is shown below.
The default level is 1.2 (‘0c’ in the profile-level-id parameter) while the maximum level for the receive direction is 1.3 (‘0d’ in the ‘max-recv-level’ parameter).
Table 3. SDP example for asymmetric video
	SDP example

	m=video 49154 RTP/AVPF 99

b=AS:416
b=RS:0

b=RR:5000

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=J0LgDJWgUH6Af1A=,KM46gA==; \

     level-asymmetry-allowed=1; max-recv-level=e00d


It should here be noted that the bitrate for the declared level can be very high and the client may want to limit the receive bitrate to a lower value. This can be used by setting the bandwidth modifier b=AS to the desired value. One limitation is that the b=AS bandwidth only applies to the receiving direction, for sendrecv and recvonly streams, and can therefore not be used to limit the bandwidth for the sending direction to a bitrate that is lower than what is shown by the default level.

The ‘level-asymmetry-allowed’ and ‘max-recv-level’ parameters have been used in the following SDP examples to set up video with:
· Sending: H.264 CBP Level 1.1 (max 192 kbps)

· Receiving: H.264 CBP Level 1.3 (max 768 kbps) but limiting to 416 kbps (including IP/UDP/RTP overhead) using the b= bandwidth modifier
Table 4. Example of SDP offer for symmetric audio and video
	SDP offer (from UE-A)

	b=AS:433

a=tcap:1 RTP/AVPF

m=audio 49152 RTP/AVP 97 98 99 100
a=pcfg:1 t=1

b=AS:49
b=RS:0

b=RR:4000

a=rtpmap:97 AMR/8000/1

a=fmtp:97 mode-change-capability=2; max-red=220

a=rtpmap:98 AMR/8000/1

a=fmtp:98 mode-change-capability=2; max-red=220; octet-align=1

a=rtpmap:99 AMR-WB/16000/1

a=fmtp:99 mode-change-capability=2; max-red=220

a=rtpmap:100 AMR-WB/16000/1

a=fmtp:100 mode-change-capability=2; max-red=220; octet-align=1

a=ptime:20

a=maxptime:240

m=video 49154 RTP/AVP 99

a=pcfg:1 t=1

b=AS:416
b=RS:0

b=RR:5000

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00b; \

     sprop-parameter-sets=J0LgDJWgUH6Af1A=,KM46gA==; level-asymmetry-allowed=1; max-recv-level=e00d
a=rtcp-fb:* trr-int 5000

a=rtcp-fb:* nack

a=rtcp-fb:* nack pli

a=rtcp-fb:* ccm fir

a=rtcp-fb:* ccm tmmbr


Since the SDP includes codec-specific information for both the sending direction and the receiving direction that can be used to derive the bitrate in each direction then a resource allocation function that uses this information should be able to allocate resources and bearers optimally for both directions and no over-allocation need to occur.

A resource allocation function that does not make use of the codec-specific information, and only uses the b=AS bandwidth, may still give over-allocation, depending on what information is included in the SDP answer from the other client. This is discussed further in the next section.
3 Impact on bearer allocation

Using different b=AS bandwidths in the SDP offer and in the SDP answer could lead to problems if the bearer allocation, done by the PCRF/PCC, and the clients are not aligned. If the network allocates bearers with bandwidths that are lower than what the clients send then this will likely lead to performance problems. If the client sends with a rate that is higher than what is allocated for the bearer then it is likely that a policing function is triggered to do some rate shaping to force the clients to reduce their sending rate. Alternatively, it may also happen that the policing function terminates the session. It is therefore important to analyze what can be expected from the bearer allocation.

The bearer allocation may be done differently depending on whether the PCRF only uses the information in the b=AS bandwidth modifier (=legacy bearer allocation) or whether it also uses codec-specific information (=new bearer allocation).

A legacy PCRF is also expected to allocate uplink and downlink bearers symmetrically based on the b=AS value in the SDP answer. This means that the impact on the bearer allocation also need to be analyzed depending on whether the b=AS value is lower or higher in the SDP answer than in the SDP offer.
3.1 Scenario 1: Legacy bearer allocation, b=AS higher in SDP answer than in SDP offer
	UE-A
	UE-B

	SDP offer:
b=AS:416
profile-level-id=42e00b

level-asymmetry-allowed=1

max-recv-level=e00c
	Description:
Level 1.1, max 192 kbps

Can use asymmetry

Level 1.2, max 384 kbps
	
	

	
	
	SDP answer:
b=AS:2000

profile-level-id=42e00c

level-asymmetry-allowed=1

max-recv-level=e01f
	Description:
Max 2000 kbps
Level 1.2, max 384 kbps

Can use asymmetry

Level 3.1, max 14 Mbps (limited to 2 Mbps by b=AS)

	
	Bearer allocation in network A based on b=AS in SDP answer
	Bearer allocation in network B based on b=AS in SDP answer
	

	
	UL: 2000 kbps
DL: 2000 kbps
	UL: 2000 kbps
DL: 2000 kbps
	

	UE-A sends: 192 kbps
UE-A receives: 384 kbps
	
	
	UE-B sends 384 kbps
UE-B receives 192 kbps


This means that the radio bearers will be over-allocated, but it should otherwise not give any problems.
3.2 Scenario 2: New bearer allocation, b=AS higher in SDP answer than in SDP offer
	UE-A
	UE-B

	SDP offer:

b=AS:416
profile-level-id=42e00b

level-asymmetry-allowed=1

max-recv-level=e00c
	Description:

Level 1.1, max 192 kbps

Can use asymmetry

Level 1.2, max 384 kbps
	
	

	
	
	SDP answer:

b=AS:2000

profile-level-id=42e00c

level-asymmetry-allowed=1

max-recv-level=e01f
	Description:

Max 2000 kbps
Level 1.2, max 384 kbps

Can use asymmetry

Level 3.1, max 14 Mbps (limited to 2 Mbps by b=AS)

	
	Bearer allocation in network A based on b=AS in SDP answer
	Bearer allocation in network B based on b=AS in SDP answer
	

	
	UL: 192 kbps

DL: 384 kbps
	UL: 384 kbps

DL: 192 kbps
	

	UE-A sends: 192 kbps

UE-A receives: 384 kbps
	
	
	UE-B sends 384 kbps

UE-B receives 192 kbps


This means that the radio bearers will be optimally allocated.

3.3 Scenario 3: Legacy bearer allocation, b=AS lower in SDP answer than in SDP offer
	UE-A
	UE-B

	SDP answer:

b=AS:2000

profile-level-id=42e00c

level-asymmetry-allowed=1

max-recv-level=e01f
	Description:

Max 2000 kbps
Level 1.2, max 384 kbps

Can use asymmetry

Level 3.1, max 14 Mbps (limited to 2 Mbps by b=AS)
	
	

	
	
	SDP offer:

b=AS:416
profile-level-id=42e00b

level-asymmetry-allowed=1

max-recv-level=e00c
	Description:

Level 1.1, max 192 kbps

Can use asymmetry

Level 1.2, max 384 kbps

	
	Bearer allocation in network A based on b=AS in SDP answer
	Bearer allocation in network B based on b=AS in SDP answer
	

	
	UL: 416 kbps

DL: 416 kbps
	UL: 416 kbps

DL: 416 kbps
	

	UE-A sends: 192 kbps

UE-A receives: 384 kbps
	
	
	UE-B sends 384 kbps

UE-B receives 192 kbps


This means that the radio bearers will be over-allocated, but it should otherwise not give any problems.

UE-B could also set b=AS to the minimum of what it is prepared to receive (768 kbps) and what UE-A will be sending (384 kbps).
3.4 Scenario 4: New bearer allocation, b=AS lower in SDP answer than in SDP offer
	UE-A
	UE-B

	SDP answer:

b=AS:2000

profile-level-id=42e00c

level-asymmetry-allowed=1

max-recv-level=e01f
	Description:

Max 2000 kbps
Level 1.2, max 384 kbps

Can use asymmetry

Level 3.1, max 14 Mbps (limited to 2 Mbps by b=AS)
	
	

	
	
	SDP offer:

b=AS:416
profile-level-id=42e00b

level-asymmetry-allowed=1

max-recv-level=e00c
	Description:

Level 1.1, max 192 kbps

Can use asymmetry

Level 1.2, max 384 kbps

	
	Bearer allocation in network A based on b=AS in SDP answer
	Bearer allocation in network B based on b=AS in SDP answer
	

	
	UL: 192 kbps

DL: 384 kbps
	UL: 384 kbps

DL: 192 kbps
	

	UE-A sends: 192 kbps

UE-A receives: 384 kbps
	
	
	UE-B sends 384 kbps

UE-B receives 192 kbps


This means that the radio bearers will be optimally allocated.

3.5 Summary
The analysis shows that over-allocation will happen if the clients set up asymmetric video without including any information about this in the SDPs. This can be prevented by using the new SDP parameters that are defined in the H.264 payload format. This may prevent other similar services from being admitted or even being admitted to use the network.

Over-allocation may still happen if the bearer allocation is done using only the information available in the b=AS bandwidth modifiers.

4 Proposal
It is proposed to add to TS 26.114, [3], a description of how asymmetric video can be set up and used by the MTSI clients. There is currently nothing in TS 26.114 that limit sessions to only allowing symmetric media streams.
CRs to 26.114 Release 11 and Release 12 have been created and are included in [4] and [5].
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