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	Reason for change:
	The use of UE Specific DRX for NB-IoT should allow the operator to use the network to provide Mobile Terminating IMS type services to some UEs while maintaining/improving highly battery efficient (long UE paging cycle) Mobile Terminating services to other UEs; and maintaining Mobile Terminating services to UEs in Extreme Coverage.

Documents such as R2-1916236 and the recent RAN 2 email discussion [108#98] indicate that there are likely to be significant radio interface issues with using values less than about 1 second. 

Then considering the responsive needed for IMS services, it seem sufficient that NB-IoT UE specific DRX offers control over the existing Cell Specific DRX range, i.e 1.28s / 2.56s / 5.12s / 10.24s

*****

TS 24.301 refers to TS 24.008 for the encoding of the UE Specific DRX values. In turn TS 24.008 references TS 36.304 for the usage of the values associated with the TS 24.008 codepoints. 

In TS 36.304, clause 7 has specifed the DRX parameter (T: DRX cycle of the UE and the range of the nB) as follows.

“T is determined by the shortest of the UE specific DRX value, if allocated by upper layers, and a default DRX value broadcast in system information. If UE specific DRX is not configured by upper layers, the default value is applied.”


From TS 36.331, SystemInformationBlockType2-NB contains RadioResourceConfigCommonSIB-NB which contains the paging cycle length:
“
PCCH-Config-NB-r13 ::=					SEQUENCE {
	defaultPagingCycle-r13					ENUMERATED {rf128, rf256, rf512, rf1024},

defaultPagingCycle
Default paging cycle, used to derive 'T' in TS 36.304 [4]. Value rf128 corresponds to 128 radio frames, rf256 corresponds to 256 radio frames and so on.
“
-	



	
	

	Summary of change:
	Recode the DRX cycle parameter 'T' with the values of 128, 256, 512 and 1024 in NB-S1 mode.

	
	

	Consequences if not approved:
	The DRX parameter values for NB-IoT cannot be used low latency MT IMS services. The Cell Specific UE DRX cannot be increased by operators to improve battery saving  for non-IMS devices.
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[bookmark: _Toc20130846][bookmark: _Toc27731341]10.5.5.6	DRX parameter
The purpose of the DRX parameter information element is to indicate whether the MS uses DRX mode or not.
The DRX parameter is a type 3 information element with a length of 3 octets.
The value part of a DRX parameter information element is coded as shown in table 10.5.139/3GPP TS 24.008.
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	DRX parameter IEI
	octet 1

	SPLIT PG CYCLE CODE
	octet 2

	CN Specific DRX cycle length coefficient 
and
DRX value for S1 mode
	SPLIT on CCCH
	non-DRX
timer
	
octet 3



Figure 10.5.122/3GPP TS 24.008: DRX parameter information element
Table 10.5.139/3GPP TS 24.008: DRX parameter information element
	SPLIT PG CYCLE CODE, octet 2

	The octet contains the binary coded value of the SPLIT PG CYCLE CODE. The SPLIT PG CYCLE value is derived from the SPLIT PG CYCLE CODE as follows:

	
	

	0
	704 (equivalent to no DRX)

	1 to 64
	1 to 64, respectively

	65
	71

	66
	72

	67
	74

	68
	75

	69
	77

	70
	79

	71
	80

	72
	83

	73
	86

	74
	88

	75
	90

	76
	92

	77
	96

	78
	101

	79
	103

	80
	107

	81
	112

	82
	116

	83
	118

	84
	128

	85
	141

	86
	144

	87
	150

	88
	160

	89
	171

	90
	176

	91
	192

	92
	214

	93
	224

	94
	235

	95
	256

	96
	288

	97
	320

	98
	352

	
	

	All other values are reserved and shall be interpreted as 1 by this version of the protocol.

	

	SPLIT on CCCH, octet 3 (bit 4)

	

	0
	
	
	
	Split pg cycle on CCCH is not supported by the mobile station

	1
	
	
	
	Split pg cycle on CCCH is supported by the mobile station

	

	non-DRX timer, octet 3

	bit

	3
	2
	1
	
	

	0
	0
	0
	
	no non-DRX mode after transfer state

	0
	0
	1
	
	max.  1 sec non-DRX mode after transfer state

	0
	1
	0
	
	max.  2 sec non-DRX mode after transfer state

	0
	1
	1
	
	max.  4 sec non-DRX mode after transfer state

	1
	0
	0
	
	max.  8 sec non-DRX mode after transfer state

	1
	0
	1
	
	max. 16 sec non-DRX mode after transfer state

	1
	1
	0
	
	max. 32 sec non-DRX mode after transfer state

	1
	1
	1
	
	max. 64 sec non-DRX mode after transfer state

	

	CN Specific DRX cycle length coefficient and DRX value for S1 mode, octet 3

This field represents two three separate values. For Iu mode, it represents the 'CN domain specific DRX cycle length' as defined in 3GPP TS 25.331 [23c]. For S1 mode, it represents the DRX cycle parameter 'T' as defined in 3GPP TS 36.304 [121] with value range (32, 64, 128 and 256) for WB-S1 mode and value range (128, 256, 512 and 1024) for NB-S1 mode, respectively.

bit

	8
	7
	6
	5
	Iu and S1 mode specific

	0
	0
	0
	0
	For Iu mode, CN Specific DRX cycle length coefficient not specified by the MS, ie. the system information value 'CN domain specific DRX cycle length' is used . For S1 mode, DRX value not specified by the MS.

	0
	1
	1
	0
	CN Specific DRX cycle length coefficient 6 and T = 32 in WB-S1 mode and T = 128 in NB-S1 mode

	0
	1
	1
	1
	CN Specific DRX cycle length coefficient 7 and T = 64 in WB-S1 mode and T = 256 in NB-S1 mode

	1
	0
	0
	0
	CN Specific DRX cycle length coefficient 8 and T = 128 in WB-S1 mode and T = 512 in NB-S1 mode

	1
	0
	0
	1
	CN Specific DRX cycle length coefficient 9 and T = 256 in WB-S1 mode and T = 1024 in NB-S1 mode

	

	All other values shall be interpreted as "CN Specific DRX cycle length coefficient not specified by the MS " and "DRX value not specified by the MS" by this version of the protocol.

	

	NOTE:	For Iu mode and S1 mode, this field (octet 3 bits 8 to 5) is used, but was spare in earlier versions of this protocol.
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