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	Reason for change:
	About the PTW used for RedCap UE for NR connected to 5GCN, there is a clear gap between RAN2 TS 38.304 and CT1 TS 24.008:

In RAN2 TS 38.304 sub 7.4:

"If the UE operates in eDRX with an eDRX cycle no longer than 1024 radio frames, it monitors POs as defined in 7.1 with configured eDRX cycle. Otherwise, a UE operating in eDRX monitors POs as defined in 7.1 during a periodic Paging Time Window (PTW) configured for the UE. The PTW is UE-specific and is determined by a Paging Hyperframe (PH), a starting position within the PH (PTW_start) and an ending position (PTW_end). PH, PTW_start and PTW_end are given by the following formula:
The PH for CN is the H-SFN satisfying the following equations:
H-SFN mod TeDRX_CN= (UE_ID_H mod TeDRX_CN), where
-	UE_ID_H: 13 most significant bits of the Hashed ID.
-	TeDRX_CN: UE-specific eDRX cycle in Hyper-frames, (TeDRX_CN = 2, …, 1024 Hyper-frames) configured by upper layers.".
Based on above TS 38.304 statament, PTW is NOT used when the eDRX cycle is not longer than 10.24s and only used when the eDRX cycle is longer than 10.24s and the algorithm used to caculate the PH, PTW_start and PTW_end is using TeDRX_CN = 2, …, 1024 Hyper-frames, i.e. TeDRX_CN = 1 (i.e. 20) Hyper-frames is not used.

However in the Extended DRX parameters IE definition in CT1 TS 24.008, it indicates eDRX cycle parameter 'TeDRX' = 20 (i.e. eDRX cycle = 10.24s) is used in the same algorithm as other values for caculateing the PH, PTW_start and PTW_end which is totally different from TS 38.304.

Note that in procedure statement given in TS 24.501, it clrealy states that PTW is only used when the eDRX cycle is longer than 10.24s which is aligned with TS 38.304.

"If NAS signalling messages or user data is pending to be sent to the UE outside the paging time window and the eDRX value that the network provides to the UE in the Negotiated extended DRX parameters IE during the last registration procedure indicates:
[bookmark: OLE_LINK16]a)	the eDRX cycle length duration of the E-UTRA cell connected to 5GCN, is higher than 5.12 seconds; or
b)	the eDRX cycle length duration of the NR cell connected to 5GCN, is higher than 10.24 seconds,
the network initiates the paging procedure at T time ahead of the beginning of the next paging time window."
Reasons for changing since R17:
[bookmark: _GoBack]This is an essential gap between RAN2 and CT1 on PTW use for RedCap UE which will cause FASMO issues on paging handlng for RedCap UE. Hence, such issue should be resolved since R17.


	
	

	Summary of change:
	It proposes to correct the use of PTW for RedCap UE to align with RAN2.

Backward Compatibility Analysis:

This CR is not backward compatible (i.e. NBC) due to:
(1) For the new UE compatible with this CR accesses the legacy network compatible with the current specification, in case of eDRX cycle = 10.24s is used between the UE and the network, the paging will fail as the legacy AMF will send the paging message to the RAN close to the next PTW while the UE will monitor PO as legacy handling, i.e. PTW is not considered.
(2) For the legay UE compatible with the current specification accesses the new network compatible with this CR, in case of eDRX cycle = 10.24s is used between the UE and the network, the paging will fail as the new AMF will send the paging message to the RAN without using PTW while the UE will monitor PO in the PTW.

	
	

	Consequences if not approved:
	The use of PTW for RedCap UE is different between RAN2 and CT1.
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[bookmark: OLE_LINK44]* * * First Change * * * *
[bookmark: _Toc123566093]10.5.5.32	Extended DRX parameters
The purpose of the Extended DRX parameters information element is to indicate that the MS wants to use eDRX and for the network to indicate the Paging Time Window length value and the extended DRX cycle value to be used for eDRX.
The Extended DRX parameters is a type 4 information element with a minimum length of 3 octets and a maximum length of 4 octets.
The Extended DRX parameters information element is coded as shown in figure 10.5.5.32/3GPP TS 24.008 and table 10.5.5.32/3GPP TS 24.008.
	8
	7
	6
	5
	4
	3
	2
	1
	

	Extended DRX parameters IEI
	octet 1

	Length of Extended DRX parameters
	octet 2

	Paging Time Window
	eDRX value
	octet 3

	Extended Paging Time Window
	octet 4*



Figure 10.5.5.32/3GPP TS 24.008: Extended DRX parameters information element

Table 10.5.5.32/3GPP TS 24.008: Extended DRX parameters information element
	Paging Time Window (PTW), octet 3 (bit 8 to 5)

	The field contains a PTW value. The PTW value can be applied for Iu mode, WB-S1 mode, NB-S1 mode, WB-N1 mode and NB-N1 mode as specified below.


	Iu mode
The field contains the PTW value in seconds for Iu mode. The PTW value is used as specified in 3GPP TS 23.682 [133a]. The PTW value is derived as follows:

	
	

	bit

	8
	7
	6
	5
	Paging Time Window length

	0
	0
	0
	0
	0 seconds (PTW not used)

	0
	0
	0
	1
	1 second

	0
	0
	1
	0
	2 seconds

	0
	0
	1
	1
	3 seconds

	0
	1
	0
	0
	4 seconds

	0
	1
	0
	1
	5 seconds

	0
	1
	1
	0
	6 seconds

	0
	1
	1
	1
	7 seconds

	1
	0
	0
	0
	8 seconds

	1
	0
	0
	1
	9 seconds

	1
	0
	1
	0
	10 seconds

	1
	0
	1
	1
	12 seconds

	1
	1
	0
	0
	14 seconds

	1
	1
	0
	1
	16 seconds

	1
	1
	1
	0
	18 seconds

	1
	1
	1
	1
	20 seconds

	
WB-S1 mode and WB-N1 mode 
The field contains the PTW value in seconds for WB-S1 mode and WB-N1 mode. The PTW value is used as specified in 3GPP TS 23.682 [133a] and 3GPP TS 23.501 [166]. The PTW value is derived as follows:

bit

	8
	7
	6
	5
	Paging Time Window length

	0
	0
	0
	0
	1,28 seconds

	0
	0
	0
	1
	2,56 seconds

	0
	0
	1
	0
	3,84 seconds

	0
	0
	1
	1
	5,12 seconds

	0
	1
	0
	0
	6,4 seconds

	0
	1
	0
	1
	7,68 seconds

	0
	1
	1
	0
	8,96 seconds

	0
	1
	1
	1
	10,24 seconds

	1
	0
	0
	0
	11,52 seconds

	1
	0
	0
	1
	12,8 seconds

	1
	0
	1
	0
	14,08 seconds

	1
	0
	1
	1
	15,36 seconds

	1
	1
	0
	0
	16,64 seconds

	1
	1
	0
	1
	17,92 seconds

	1
	1
	1
	0
	19,20 seconds

	1
	1
	1
	1
	20,48 seconds

	
NB-S1 mode and NB-N1 mode
The field contains the PTW value in seconds for NB-S1 mode and NB-N1 mode. The PTW value is used as specified in 3GPP TS 23.682 [133a] and 3GPP TS 23.501 [166]. The PTW value is derived as follows:

bit

	8
	7
	6
	5
	Paging Time Window length

	0
	0
	0
	0
	2,56 seconds

	0
	0
	0
	1
	5,12 seconds

	0
	0
	1
	0
	7,68 seconds

	0
	0
	1
	1
	10,24 seconds

	0
	1
	0
	0
	12,8 seconds

	0
	1
	0
	1
	15,36 seconds

	0
	1
	1
	0
	17,92 seconds

	0
	1
	1
	1
	20,48 seconds

	1
	0
	0
	0
	23,04 seconds

	1
	0
	0
	1
	25,6 seconds

	1
	0
	1
	0
	28,16 seconds

	1
	0
	1
	1
	30,72 seconds

	1
	1
	0
	0
	33,28 seconds

	1
	1
	0
	1
	35,84 seconds

	1
	1
	1
	0
	38,4 seconds

	1
	1
	1
	1
	40,96 seconds

	
In NR connected to 5GCN, the Paging Time Window field is ignored and the PTW value is included in the Extended Paging Time Window field.


	eDRX value, octet 3 (bit 4 to 1)

	The field contains an eDRX value. The eDRX values are applied for A/Gb mode, Iu mode, S1 mode and N1 mode as specified below.

A/Gb mode
The field contains the eDRX value for A/Gb mode. The GERAN eDRX cycle length duration and Number of 51-MF per GERAN eDRX cycle values are derived from the eDRX value as follows:


	bit

	4
	3
	2
	1
	GERAN eDRX cycle length duration
	Number of 51-MF per GERAN eDRX cycle

	0
	0
	0
	0
	~1,88 seconds (NOTE 1, NOTE 2)
	8

	0
	0
	0
	1
	~3,76 seconds (NOTE 1, NOTE 2)
	16

	0
	0
	1
	0
	~7,53 seconds (NOTE 1, NOTE 2)
	32

	0
	0
	1
	1
	12,24 seconds (NOTE 2)
	52

	0
	1
	0
	0
	24,48 seconds (NOTE 2)
	104

	0
	1
	0
	1
	48,96 seconds (NOTE 2)
	208

	0
	1
	1
	0
	97,92 seconds (NOTE 2)
	416

	0
	1
	1
	1
	195,84 seconds (NOTE 2)
	832

	1
	0
	0
	0
	391,68 seconds (NOTE 2)
	1664

	1
	0
	0
	1
	783,36 seconds (NOTE 2)
	3328

	1
	0
	1
	0
	1566,72 seconds (NOTE 2)
	6656

	1
	0
	1
	1
	3133,44 seconds (NOTE 2)
	13312

	

	All other values shall be interpreted as 0000 by this version of the protocol.

	

	NOTE 1:	The listed values are rounded.

NOTE 2:	The value in seconds can be calculated with the formula ((3,06 / 13) * (Number of 51-MF)). See 3GPP TS 45.001 [157], subclause 5.1.

	

	Iu mode

	The field contains the eDRX value for Iu mode. The UTRAN eDRX cycle length duration value is derived from the eDRX value as follows:


	bit

	4
	3
	2
	1
	UTRAN eDRX cycle length duration

	0
	0
	0
	0
	10,24 seconds

	0
	0
	0
	1
	20,48 seconds

	0
	0
	1
	0
	40,96 seconds

	0
	0
	1
	1
	81,92 seconds

	0
	1
	0
	0
	163,84 seconds

	0
	1
	0
	1
	327,68 seconds

	0
	1
	1
	0
	655,36 seconds

	0
	1
	1
	1
	1310,72 seconds

	1
	0
	0
	0
	1966,08 seconds

	1
	0
	0
	1
	2621,44 seconds

	

	All other values shall be interpreted as 0000 by this version of the protocol.

	

	S1 mode, NB-N1 mode, and WB-N1 mode
The field contains the eDRX value for S1 mode, NB-N1 mode, and WB-N1 mode. The eDRX cycle length duration value and the eDRX cycle parameter 'TeDRX' as defined in 3GPP TS 36.304 [121] are derived from the eDRX value as follows:


	bit

	4
	3
	2
	1
	eDRX cycle length duration
	eDRX cycle parameter 'TeDRX'

	0
	0
	0
	0
	5,12 seconds (NOTE 4)
	NOTE 3

	0
	0
	0
	1
	10,24 seconds (NOTE 4)
	20

	0
	0
	1
	0
	20,48 seconds
	21

	0
	0
	1
	1
	40,96 seconds
	22

	0
	1
	0
	0
	61,44 seconds (NOTE 5)
	6

	0
	1
	0
	1
	81,92 seconds
	23

	0
	1
	1
	0
	102,4 seconds (NOTE 5)
	10

	0
	1
	1
	1
	122,88 seconds (NOTE 5)
	12

	1
	0
	0
	0
	143,36 seconds (NOTE 5)
	14

	1
	0
	0
	1
	163,84 seconds
	24

	1
	0
	1
	0
	327,68 seconds
	25

	1
	0
	1
	1
	655,36 seconds
	26

	1
	1
	0
	0
	1310,72 seconds
	27

	1
	1
	0
	1
	2621,44 seconds
	28

	1
	1
	1
	0
	5242,88 seconds (NOTE 6)
	29

	1
	1
	1
	1
	10485,76 seconds (NOTE 6)
	210

	

	All other values shall be interpreted as 0000 by this version of the protocol.

NOTE 3:	For E-UTRAN, and for E-UTRA connected to 5GCN, eDRX cycle length duration of 5,12 seconds the eDRX cycle parameter 'TeDRX' is not used as a different algorithm compared to the other values is applied. See 3GPP TS 36.304 [121] for details.

	
NOTE 4:	The value is applicable only in WB-S1 mode and in WB-N1 mode. If received in NB-S1 mode or in NB-N1 mode it is interpreted as if the Extended DRX parameters IE were not included in the message by this version of the protocol.
NOTE 5:	The value is applicable only in WB-S1 mode and in WB-N1 mode. If received in NB-S1 mode or in NB-N1 mode it is interpreted as 0010 by this version of the protocol.

NOTE 6:	The value is applicable only in NB-S1 mode and in NB-N1 mode. If received in WB-S1 mode or in WB-N1 mode it is interpreted as 1101 by this version of the protocol.



	NR connected to 5GCN
The field contains the eDRX value for NR connected to 5GCN. The eDRX cycle length duration value and the eDRX cycle parameter 'TeDRX' as defined in 3GPP TS 38.304 [183] are derived from the eDRX value as follows:


	bit

	4
	3
	2
	1
	[bookmark: OLE_LINK8]eDRX cycle length duration
	eDRX cycle parameter 'TeDRX'

	0
	0
	0
	0
	2,56 seconds
	NOTE 7

	0
	0
	0
	1
	5,12 seconds
	NOTE 7

	0
	0
	1
	0
	10,24 seconds
	NOTE 720

	0
	0
	1
	1
	20,48 seconds
	21

	0
	1
	0
	0
	40,96 seconds
	22

	0
	1
	0
	1
	81,92 seconds
	23

	0
	1
	1
	0
	163,84 seconds
	24

	0
	1
	1
	1
	327,68 seconds
	25

	1
	0
	0
	0
	655,36 seconds
	26

	1
	0
	0
	1
	1310,72 seconds
	27

	1
	0
	1
	0
	2621,44 seconds
	28

	1
	0
	1
	1
	5242,88 seconds
	29

	1
	1
	0
	0
	10485,76 seconds
	210

	

	All other values shall be interpreted as 0000 by this version of the protocol.

NOTE 7:	For NR connected to 5GCN, eDRX cycle length durations of 2,56 seconds, or 5,12 seconds or 10,24 seconds the eDRX cycle parameter 'TeDRX' is not used as a different algorithm compared to the other values is applied. See 3GPP TS 38.304 [183] for details.

Void

	
Extended Paging Time Window (ePTW), octet 4 (bit 8 to 1)
The field contains a PTW value. The PTW value is applied for NR connected to 5GCN as specified below.

NR connected to 5GCN
The field contains the PTW value for NR connected to 5GCN. The PTW value is used as specified in 3GPP TS 23.501 [166]. The PTW value is derived as follows:

bit

	8
	7
	6
	5
	4
	3
	2
	1
	
	Paging Time Window length

	0
	0
	0
	0
	0
	0
	0
	0
	
	1,28 seconds

	0
	0
	0
	0
	0
	0
	0
	1
	
	2,56 seconds

	0
	0
	0
	0
	0
	0
	1
	0
	
	3,84 seconds

	0
	0
	0
	0
	0
	0
	1
	1
	
	5,12 seconds

	0
	0
	0
	0
	0
	1
	0
	0
	
	6,4 seconds

	0
	0
	0
	0
	0
	1
	0
	1
	
	7,68 seconds

	0
	0
	0
	0
	0
	1
	1
	0
	
	8,96 seconds

	0
	0
	0
	0
	0
	1
	1
	1
	
	10,24 seconds

	0
	0
	0
	0
	1
	0
	0
	0
	
	11,52 seconds

	0
	0
	0
	0
	1
	0
	0
	1
	
	12,8 seconds

	0
	0
	0
	0
	1
	0
	1
	0
	
	14,08 seconds

	0
	0
	0
	0
	1
	0
	1
	1
	
	15,36 seconds

	0
	0
	0
	0
	1
	1
	0
	0
	
	16,64 seconds

	0
	0
	0
	0
	1
	1
	0
	1
	
	17,92 seconds

	0
	0
	0
	0
	1
	1
	1
	0
	
	19,20 seconds

	0
	0
	0
	0
	1
	1
	1
	1
	
	20,48 seconds

	0
	0
	0
	1
	0
	0
	0
	0
	
	21,76 seconds

	0
	0
	0
	1
	0
	0
	0
	1
	
	23,04 seconds

	0
	0
	0
	1
	0
	0
	1
	0
	
	24,32 seconds

	0
	0
	0
	1
	0
	0
	1
	1
	
	25,6 seconds

	0
	0
	0
	1
	0
	1
	0
	0
	
	26,88 seconds

	0
	0
	0
	1
	0
	1
	0
	1
	
	28,16 seconds

	0
	0
	0
	1
	0
	1
	1
	0
	
	29,44 seconds

	0
	0
	0
	1
	0
	1
	1
	1
	
	30,72 seconds

	0
	0
	0
	1
	1
	0
	0
	0
	
	32 seconds

	0
	0
	0
	1
	1
	0
	0
	1
	
	33,28 seconds

	0
	0
	0
	1
	1
	0
	1
	0
	
	34,56 seconds

	0
	0
	0
	1
	1
	0
	1
	1
	
	35,84 seconds

	0
	0
	0
	1
	1
	1
	0
	0
	
	37,12 seconds

	0
	0
	0
	1
	1
	1
	0
	1
	
	38,4 seconds

	0
	0
	0
	1
	1
	1
	1
	0
	
	39,68 seconds

	0
	0
	0
	1
	1
	1
	1
	1
	
	40,96 seconds

	

	All other values shall be interpreted as 00000000 by this version of the protocol.


* * * End of Change * * * *
