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	Reason for change:
	In RAN2#92 meeting, a new C-DRX Cycle 60ms was introduced to Release 13 by R2-161967 in order to reduce UE VoLTE power consumption. Based on our analysis and simulations, the 60ms CDRX cycles can increase the end-to-end VoLTE delay by tens of milliseconds. So we believe that the C-DRX Cycle 60ms should be used mainly when the end-to-end VoLTE quality is good. However, the eNB may not be aware of the end-to-end VoLTE quality. Therefore, we propose that the UE can send C-DRX cycle preference indication to the eNB. 

Even without the 60ms CDRX, some UEs may experience long end-to-end Volte delay due to bad channel condition in the far-end UE, not due to the concerned UE’s CDRX setting or channel conditions. In this case, with our proposal, the UE can send C-DRX cycle preference indication with shorter CDRX cycles or “No CDRX” to the eNB. This can improve the VoLTE quality and reduce call drop rate KPI.
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2. In MAC Control Element, we add one MAC control element, which is used to report the preferred DRX cycle.

3. In MAC Control Element subheader, we add one LCID to indicate the preferred DRX cycle reporting.


· Impact analysis
· Impacted functionality:
· LTE UE Preferred DRX Cycle Reporting
· 
· Inter-operability:
If eNB implements this CR and the UE does not, the UE will not report the capability of supporting the Preferred DRX Cycle reporting, hence the eNB will not configure this function. So there is no inter-operability issue.

If UE implements this CR and the eNB does not, the UE will report the capability of supporting the Preferred DRX Cycle reporting, but the eNB will not configure this function. So there is no inter-operability issue.
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[bookmark: _Toc446364510]5.4	UL-SCH data transfer
[First Change]
[bookmark: _Toc446364520]5.4.x	Preferred DRX Cycle Reporting
The Preferred DRX Cycle reporting procedure is used to provide the serving eNB with information about the preferred DRX cycle. RRC controls Preferred DRX Cycle reporting by configuring the timer prohibitDrxPref-Timer [8].
A Preferred DRX Cycle (PDC) reporting shall be triggered if any of the following events occur:
-	upon configuration or reconfiguration of the preferred DRX cycle reporting functionality by upper layers [8], which is not used to disable the  function;
-	prohibitDrxPref-Timer expires or has expired, when the MAC entity has UL resources for new transmission, and the following is true in this TTI:
-	there are UL resources allocated for transmission or there is a PUCCH transmission on this cell, and the preferred DRX cycle has changed since the last transmission of PDC when the MAC entity had UL resources allocated for transmission or PUCCH transmission on this cell.
If the MAC entity has UL resources allocated for new transmission for this TTI the MAC entity shall:
-	if the Preferred DRX Cycle reporting procedure determines that at least one PDC has been triggered and not cancelled, and;
-	if the allocated UL resources can accommodate the MAC control element for PDC which the MAC entity is configured to transmit, plus its subheader, as a result of logical channel prioritization:
-	obtain the value of the preferred DRX cycle;
-	instruct the Multiplexing and Assembly procedure to generate and transmit a PDC MAC control element as defined in subclause 6.1.3.x based on the value of the preferred DRX cycle;
-	start of restart prohibitDrxPref-Timer;
-	cancel all triggered PDC(s).

[End of First Change]


6.1.3	MAC Control Elements
[Second Change]
[bookmark: _Toc446364573]6.1.3.x	Preferred DRX Cycle Report MAC Control Element

The Preferred DRX Cycle Report MAC control element is identified by a MAC PDU subheader with LCID as specified in table 6.2.1-2. It has a fixed size and consists of a single octet defined as follows (figure 6.1.3.x-1):
-	R: reserved bit, set to "0";
-	Preferred DRX Cycle (PDC): this field indicates the preferred DRX cycle. The length of the field is 2 bits. The reported PDC and the corresponding preferred DRX cycle are shown in Table 6.1.3.x-1 below. (Value sf20 corresponds to 20 subframes, sf40 corresponds to 40 subframes, and so on.)


Figure 6.1.3.x-1: PDC MAC control element
Table 6.1.3.x-1: Preferred DRX Cycle for PDC
	PDC
	Preferred DRX Cycle

	0
	No C-DRX

	1
	sf20

	2
	sf40

	3
	sf60



[End of Second Change]


[bookmark: _Toc446364584]6.2.1	MAC header for DL-SCH, UL-SCH and MCH
[Third Change]
The MAC header is of variable size and consists of the following fields:
-	LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC control element or padding as described in tables 6.2.1-1, 6.2.1-2 and 6.2.1-4 for the DL-SCH, UL-SCH and MCH respectively. There is one LCID field for each MAC SDU, MAC control element or padding included in the MAC PDU. In addition to that, one or two additional LCID fields are included in the MAC PDU, when single-byte or two-byte padding is required but cannot be achieved by padding at the end of the MAC PDU. A UE of Category 0 [12] shall indicate CCCH using LCID "01011", otherwise the UE shall indicate CCCH using LCID "00000". The LCID field size is 5 bits;
-	L: The Length field indicates the length of the corresponding MAC SDU or variable-sized MAC control element in bytes. There is one L field per MAC PDU subheader except for the last subheader and subheaders corresponding to fixed-sized MAC control elements. The size of the L field is indicated by the F field and F2 field;
-	F: The Format field indicates the size of the Length field as indicated in table 6.2.1-3. There is one F field per MAC PDU subheader except for the last subheader and subheaders corresponding to fixed-sized MAC control elements and except for when F2 is set to 1. The size of the F field is 1 bit. If the F field is included; if the size of the MAC SDU or variable-sized MAC control element is less than 128 bytes, the value of the F field is set to 0, otherwise it is set to 1; 
-	F2: The Format2 field indicates the size of the Length field as indicated in table 6.2.1-3. There is one F2 field per MAC PDU subheader. The size of the F2 field is 1 bit. If the size of the MAC SDU or variable-sized MAC control element is larger than 32767 bytes, and if the corresponding subheader is not the last subheader, the value of the F2 field is set to 1, otherwise it is set to 0.
-	E: The Extension field is a flag indicating if more fields are present in the MAC header or not. The E field is set to "1" to indicate another set of at least R/F2/E/LCID fields. The E field is set to "0" to indicate that either a MAC SDU, a MAC control element or padding starts at the next byte;
-	R: Reserved bit, set to "0".
The MAC header and subheaders are octet aligned.
Table 6.2.1-1 Values of LCID for DL-SCH
	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-10111
	Reserved

	11000
	Activation/Deactivation (4 octets)

	11001
	SC-MCCH, SC-MTCH (see note)

	11010
	Long DRX Command

	11011
	Activation/Deactivation (1 octet)

	11100
	UE Contention Resolution Identity

	11101
	Timing Advance Command

	11110
	DRX Command

	11111
	Padding

	NOTE: Both SC-MCCH and SC-MTCH cannot be multiplexed with other logical channels in the same MAC PDU except for Padding



Table 6.2.1-2 Values of LCID for UL-SCH
	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011
	CCCH

	01100-101001
	Reserved

	10101
	Preferred DRX Cycle Report

	10110
	Truncated Sidelink BSR

	10111
	Sidelink BSR

	11000
	Dual Connectivity Power Headroom Report

	11001
	Extended Power Headroom Report

	11010
	Power Headroom Report

	11011
	C-RNTI

	11100
	Truncated BSR

	11101
	Short BSR

	11110
	Long BSR

	11111
	Padding



Table 6.2.1-3 Values of F and F2 fields:
	Index of F2
	Index of F
	Size of Length field (in bits)

	0
	0
	7

	
	1
	15

	1
	-
	16



Table 6.2.1-4 Values of LCID for MCH
	Index
	LCID values

	00000
	MCCH (see note)

	00001-11100
	MTCH

	11101
	Reserved

	11110
	MCH Scheduling Information or Extended MCH Scheduling Information

	11111
	Padding

	NOTE: If there is no MCCH on MCH, an MTCH could use this value.



[End of Third Change]
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