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Introduction
At RAN#73, a work item on Voice and Video enhancements for LTE has been approved [1]. The objectives of this work item are to specify the following features based on the output of the study item report [2]:
1. The codec mode/rate selection and adaptation solution details specification
1. VoLTE/ViLTE signalling optimization
1. VoLTE quality/coverage enhancements
This document gives a description of the structure of MAC Control Elements to support application layer codec rate selection.
[bookmark: _Ref178064866]Discussion
[bookmark: _Toc465349549][bookmark: _Toc465349699][bookmark: _Toc465431172][bookmark: _Toc465431615]The use cases for codec rate adaptation during an on-going call is described in Sections 5.3.2 and 5.4.3 of [2]. An overview of a MAC protocol implementation for supporting these use cases is described in Section 2.1.
[bookmark: _Ref465430923]Protocol used for eNB-to-UE information exchange
[bookmark: _Ref465862261]eNB to UE rate recommendation
For rate recommendation from eNB to the UE, fields indicating the logical channel identity (4 bits), the uplink or downlink direction (1 bit) and an index to a table of transport bandwidths (7-11 bits) are used. An example of the information contained in a MAC CE transmitted from the eNB to the UE is described in Table 1. This includes the Logical Channel Identity (LCID) for which the rate is applicable (i.e. LCID in range 0001-1010), uplink or downlink direction, a table with 64 elements, and five reserved bits for possible extensions, e.g. extending the table. Please see the 36.321 CR in [5] for details.

[bookmark: _Ref455675962]Table 1: Example of MAC CE for eNB to UE bit rate recommendation



UE to eNB rate recommendation query
For the use cases with an increase of the bit rate, Sections 5.3.2.3 and 5.3.2.4 of [2], there are steps 5 and 6, where the peer to a UE that is about to increase the codec bit rate may ask its local eNB if the proposed bit rate also is suitable for the corresponding link of the peer. The rational for this step is to accommodate for the design principle “The candidate solution should be able to avoid excessive ping-pong tuning” from Section 5.2 of [2]. This is to avoid a situation where the increase of the bit-rate in one end of the connection is immediately followed by a request from the other end to reduce the bit rate. 
For the UE to initiate this information exchange on the currently recommended application bit rate, a MAC CE consisting of fields indicating the LCID for which the rate is applicable (4 bits), the uplink or downlink direction (1 bit), and an index to a table with tabulated values of the desired application bit rate (6 bits) is sufficient
An example of a MAC CE for the query from the UE to the eNB is given in Table 2.

[bookmark: _Ref455676405]Table 2: Example of MAC CE for UE query to eNB on the recommended bit rate.



The response from the eNB to the UE may use the same MAC CE as for the rate recommendation from eNB to the UE as described in Section 2.1.1. Possibly the eNB may respond with a bit rate either equal, lower, or higher than the bit rate included in the query from the UE.
Both increase and decrease of the recommended bit rate in either downlink or uplink may trigger the application layer within the UE to start an SIP SDP Offer/answer negotiation with its peer. In this context it is assumed that “negotiate” refers to “SDP offer/answer re-negotiation”. The UE may trigger an SDP re-negotiation, due to bit rate recommendation, to change the “Framework Configuration”, especially if the recommended bit rate is below the session GBR. However, this negotiation happens rarely and it is not expected to happen for every change of recommended bit rate from the eNB. It should not be the case if the recommended rate from the eNB is within the range of the GBR and MBR and the codecs have been configured to operate within this range. One should also consider that these SDP Offer/Answer negotiations consume network resources due to overhead and hence should be avoided or minimized. 
Therefore, it would be beneficial to introduce a query message from the UE to the eNB for cases, where application layer wants to upgrade the session, requiring higher bit rates from the Transport Layer.  This would avoid under/over utilization of the transport plane and failing / rejection of the SDP Offer/answer result at a later point in time.

[bookmark: _Toc466052899][bookmark: _Toc466054019][bookmark: _Toc466054254]Introduce a rate recommendation query message from the UE to the eNB with a MAC CE introduced for bit rate recommendation message from the eNB to the UE.

Recommended bit rate
For the tabulated values of the bit rate, the values are proposed to be defined as the averaged granted transport block size for initial transmissions and logarithmically spaced to cover the range considered for the voice and video media described in [3]. 
For the low end of the range of bit rates, corresponding to the bit rate recommendation for the voice media, the overhead from IP/RTP/UDP, PDCP, RLC, and MAC may be significant compared to the RTP payload size. The values 8 to 28 have been designed to cover the speech codecs rates AMR 4.75 and the AMRWB 6.60 kbps to 23.85 kbps and EVS 5.9 kbps to 24.4 kbps assuming the minimum header sizes, 3, 1, 1, 1 for IP/RTP/UDP, PDCP, RLC, and MAC, respectively.
It is proposed to reserve index ‘0’ for 0 Kbit/s and the index ‘1’ for indicating ‘release of previous bit rate recommendation’. An index may also be included to indicate ‘no bit rate recommendation is available’, this may also be used for rejecting a query from a UE on a recommended bit rate. An example of a table with bit rates and other information is given in Table 3.

[bookmark: _Ref455676498]Table 3: Example of tabulated bit rate values in Kbit/s
	Index I+16*K
	K = 0
	K = 1
	K = 2
	K = 3

	I = 0
	0
	100
	700
	4000

	I = 1
	Note1
	120
	800
	4500

	I = 2
	Note2
	140
	900
	5000

	I = 3
	Reserved
	160
	1000
	5500

	I = 4
	Reserved 
	180
	1100
	6000

	I = 5
	8
	200
	1200
	6500

	I = 6
	10
	220
	1300
	7000

	I = 7
	12
	240
	1400
	7500

	I = 8
	16
	260
	1500
	8000

	I = 9
	20
	280
	1750
	Reserved

	I = 10
	24
	300
	2000
	Reserved

	I = 11
	28
	350
	2250
	Reserved

	I = 12
	32
	400
	2500
	Reserved

	I = 13
	48
	450
	2750
	Reserved

	I = 14
	64
	500
	3000
	Reserved

	I = 15
	80
	600
	3500
	Reserved

	Note1: This index is used for indicating that the previous bit rate recommendation is no longer valid and no new bit rate recommendation is given.
Note2: This index is used to indicate that no bit rate recommendation is available.



[bookmark: _Toc455503593][bookmark: _Toc455503618][bookmark: _Toc458617929][bookmark: _Toc458619621]

[bookmark: _Toc465445115][bookmark: _Toc465773367][bookmark: _Toc465845739][bookmark: _Toc466047945][bookmark: _Toc466048979][bookmark: _Toc466051286][bookmark: _Toc466052900][bookmark: _Toc466054020][bookmark: _Toc466054255]Capture the tabulated bit rate values above for recommended bitrate MAC Control Element.


Conclusion
In this contribution we provide a description of the structure of MAC Control Elements to support application layer codec rate selection. Based on the discussion in section 2 we propose the following:

Proposal 1	Introduce a rate recommendation query message from the UE to the eNB with a MAC CE introduced for bit rate recommendation message from the eNB to the UE.
Proposal 2	Capture the tabulated bit rate values above for recommended bitrate MAC Control Element.
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