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Discussion and decision
1 Introduction

This contribution discuss the details of the codec mode/rate selection and adaptation solution, taken into consideration the TR 36.750 and the related objectives captured on the WID [1]:
· Further down-selection of either of the two alternatives, i.e. dedicated RRC message or MAC CE, on codec adaptation procedure, including the message carrying recommended bit rate on the Uu interface between the UE and eNB.
· Develop the necessary details of the concerning codec adaptation procedures and messages, e.g. the procedural exchange of messages, the message type and formats, the form of the recommended bit rate.
2 Discussion
TR 36.750 captured the following comparison on the usage of RRC message or MAC CE for the codec adaptation.
	 
	MAC CE
	RRC IE

	Coexistence with E2E adaptation
	Possible
	Possible

	Explicit indication of recommended bit rate
	Possible
	Possible

	Codec agnostic
	Possible
	Possible

	Independence of application specific information
	Possible
	Possible

	Response time and accuracy
	Good
	Good

	RAN resource efficiency
	Good
	Medium

	Robustness of the RAN rate information to transmission errors
	Good
	Good

	Robustness to increased call set-up time and call drop probability
	Good
	Medium

	Independence of cross layer information (eNB)
	Yes. MAC layer provides information on the link performance.
	Yes. RRC layer may provide information on link performance, e.g. RRM measurements. 

	Independence of cross layer information (UE)
	No.  Requires client interface in UE to MAC layer information
	No.  Requires client interface in UE to RRC layer information

	Per-user service differentiation
	Possible
	Possible

	Flexibility of using different RAN characteristics
	Good
	Good

	Security for bit rate recommendation message
	No.  Integrity protection and ciphering are not available.
	Yes.  Both integrity protection and ciphering are available.


In our view, it is preferable to allow the most dynamic adaptation of the bit rate, as explained on [2]; therefore our preference is to use MAC CE over RRC IE. 
Proposal 1. To use MAC CE to exchange the information required (such as recommended bit rate) for the bit rate selection and adaptation.
Our preference to indicate the recommended bit rate explicitly on in kbps, or based on an "bandwidth index" that is associated with a corresponding bit rate as sown in the table below, as shown below.

	"Bandwidth Index"

	Value
	Rate (kbps)

	0
	5

	1
	8

	2
	10

	3
	13

	4
	15

	5
	18

	6
	20

	7
	25

	8
	35

	9
	50

	10
	70

	11
	100

	12
	130

	13
	...


Proposal 2. The bit rate information indicates the bit rate (in kbps) explicitly or via an index (which is mapped to a known bit rate).
As it was discussed during the eVoTE SI, it was explained the benefit of enabling this new kind of bit rate indication via MAC CE signaling in DL, for the eNB to indicate the recommended bit rate to the UE, as well as, in UL, for the UE can be able to also request a different bit rate. Moreover this recommended bit rate could be indicated for UL and DL differently.
Proposal 3. To define two recommended bit rate indications (one for UL and another for DL) that the eNB sends to the UE (via MAC CE) for adapting its associated coding rate.

Proposal 4. To define two recommended bit rate indications (one for UL and another for DL) that the UE sends to the eNB (via MAC CE) to request or suggest its usage. 

In addition, when the UE gets this recommended bit rate indicate sent by the eNB, if it is for UL, the UE could change its coding rate accordingly, and if it is for DL, the UE could send the information to its peer to update its coding rate too. However this part would be up to higher layer discussion on whether it is left up to UE implementation or UE AS sends the indication to the upper layers (e.g. IMS), leaving up to SA4 WG the discussion and decision on whether any specification action is required or not (e.g. UE's upper layer action or upper layer protocol signaling mechanism).
Proposal 5. When a UE gets the recommended bit rate provided by eNB (for DL and/or UL), the UE AS may inform upper layers (e.g. IMS), which might take the corresponding action. E.g.: for the UL, the UE directly changes the coding bit rate, and for the DL, UE informs peer to update coding bit rate. Send an LS to SA4 informing on the related agreements for them to take the necessary actions.
3 Conclusion

The proposal captured are the following:
Proposal 1.
To use MAC CE to exchange the information required (such as recommended bit rate) for the bit rate selection and adaptation.
Proposal 2.
The bit rate information indicates the bit rate (in kbps) explicitly or via an index (which is mapped to a known bit rate).
Proposal 3.
To define two recommended bit rate indications (one for UL and another for DL) that the eNB sends to the UE (via MAC CE) for adapting its associated coding rate.
Proposal 4.
To define two recommended bit rate indications (one for UL and another for DL) that the UE sends to the eNB (via MAC CE) to request or suggest its usage.
Proposal 5.
When a UE gets the recommended bit rate provided by eNB (for DL and/or UL), the UE AS may inform upper layers (e.g. IMS), which might take the corresponding action. E.g.: for the UL, the UE directly changes the coding bit rate, and for the DL, UE informs peer to update coding bit rate. Send an LS to SA4 informing on the related agreements for them to take the necessary actions.
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