3GPP TSG-RAN WG3 Meeting #101bis
R3-185424
Chengdu, China, 08 ~ 12 Oct 2018

Title: 
NB-IoT Paging eDRX Cycle handling issue
Source: 
Huawei
Agenda item:
9.2
Document for:
Discussion
1   Introduction
In Rel-13, eDRX was supported in NB-IoT, and NB-IoT Paging eDRX Information IE was provided from MME to the eNB in S1AP PAGING message.

In this contribution, we analyses this NB-IoT Paging eDRX Cycle handling issue and provide the corresponding CR.
2   Discussion
In TS36.413, it was stated that:
If the NB-IoT Paging eDRX Information IE is included in the PAGING message, the eNB shall, if supported, use it according to TS 36.304 [20]. If the NB-IoT Paging Time Window IE is included in the NB-IoT Paging eDRX Information IE, the eNB shall take this information into account to determine the UE’s paging occasion according to TS 36.304 [20]. The eNB should take into account the reception time of the PAGING message on the S1-MME interface to determine when to page the UE. 

And the NB-IoT Paging eDRX Cycle was defined as below:
9.2.1.115
NB-IoT Paging eDRX Information
This IE indicates the NB-IoT Paging eDRX parameters as defined in TS 36.304 [20].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NB-IoT Paging eDRX Cycle
	M
	
	ENUMERATED (hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512, hf1024, …)
	TeDRX defined in TS 36.304 [20]. Unit: [number of hyperframes].

	NB-IoT Paging Time Window
	O
	
	ENUMERATED (s1, s2, s3, s4, s5, s6, s7, s8, s9, s10, s11, s12, s13, s14, s15, s16, …) 
	Unit: [2.56 seconds]


It is noted that TS36.304 is referred to describe the eNB handling of the NB-IoT Paging eDRX Cycle calculation. And based on TS36.304, the PH and PTW_start are calculated as below, the value of the received NB-IoT Paging eDRX Cycle will be used directly.
	The PH is the H-SFN satisfying the following equation:

H-SFN mod TeDRX,H= (UE_ID_H mod TeDRX,H), where

-
UE_ID_H:
- 10 most significant bits of the Hashed ID, if P-RNTI is monitored on PDCCH or MPDCCH

- 12 most significant bits of the Hashed ID, if P-RNTI is monitored on NPDCCH
-
T eDRX,H  : eDRX cycle of the UE in Hyper-frames, (TeDRX,H =1, 2, …, 256 Hyper-frames) (for NB-IoT, TeDRX,H =2, …, 1024 Hyper-frames) and configured by upper layers.

PTW_start denotes the first radio frame of the PH that is part of the PTW and has SFN satisfying the following equation:

SFN = 256* ieDRX, where

-
ieDRX = floor(UE_ID_H /TeDRX,H) mod 4


Observation1: eNB will calculate the PH and PTW_start based on the received eDRX cycle value and the defined formula directly.

BUT, in TS24.008, for the NB-IoT eDRX, there are special handlings for the eDRX cycle value 6, 10, 12, and 14:
	bit

	4
	3
	2
	1
	E-UTRAN 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 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. If received in NB-S1 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. If received in NB-S1 mode it is interpreted as 0010 by this version of the protocol.
NOTE 6:
The value is applicable only in NB-S1 mode. If received in WB-S1 mode it is interpreted as 1101 by this version of the protocol.


Observation 2: the PH and PTW start calculation need to take the note 5 in TS24.008 into account, i.e. when value 6, 10, 12 or 14 is received, the eNB shall interpreted it as value 2 rather than the received one.

As the eNB handling will based on the descriptions in TS36.413 and TS36.304, but special handling of the received eDRX cycle is defined in TS24.008, it is needed to add TS24.008 as reference in the corresponding part to garentee correct calculation by the eNB, to avoid inter-operability issue and eDRX paging failure.
Proposal: as special handling of the received eDRX cycle is defined in TS24.008, in order to avoid inter-operability issue and eDRX paging failure, it is needed to add TS24.008 as reference in the eDRX cycle part of TS36.413.
3   Proposal
In this contribution, we analyses the eNB handling of eDRX cycle based on current TS36.413, and get the following observations and proposal:
Observation1: eNB will calculate the PH and PTW_start based on the received eDRX cycle value and the defined formula directly.

Observation 2: the PH and PTW start calculation need to take the note 5 in TS24.008 into account, i.e. when value 6, 10, 12 or 14 is received, the eNB shall interpreted it as value 2 rather than the received one.

Proposal: as special handling of the received eDRX cycle is defined in TS24.008, in order to avoid inter-operability issue and eDRX paging failure, it is needed to add TS24.008 as reference in the eDRX cycle part of TS36.413.

It is also proposed to agree the corresponding CRs [1] [2] and [3].

4   Reference

[1] R3-185425 Correction of NB-IoT Paging eDRX Cycle handling, Rel-13, S1AP CR, Huawei.
[2] R3-185426 Correction of NB-IoT Paging eDRX Cycle handling, Rel-14, S1AP CR, Huawei.
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5   Text Proposal
----Start of the first change----

8.5
Paging

8.5.1
General

The purpose of the Paging procedure is to enable the MME to page a UE in the specific eNB.
8.5.2
Successful Operation

//skip the unchanged part
If the NB-IoT Paging eDRX Information IE is included in the PAGING message, the eNB shall, if supported, use it according to TS 36.304 [20] and TS 24.008 [33]. If the NB-IoT Paging Time Window IE is included in the NB-IoT Paging eDRX Information IE, the eNB shall take this information into account to determine the UE’s paging occasion according to TS 36.304 [20]. The eNB should take into account the reception time of the PAGING message on the S1-MME interface to determine when to page the UE. 

If the NB-IoT UE Identity Index Value IE is included in the PAGING message, the eNB shall, if supported, use it to identify the paging resources to be used according to TS 36.304 [20].
----Start of the next change----
9.2.1.115
NB-IoT Paging eDRX Information
This IE indicates the NB-IoT Paging eDRX parameters as defined in TS 36.304 [20].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NB-IoT Paging eDRX Cycle
	M
	
	ENUMERATED (hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512, hf1024, …)
	TeDRX defined in TS 36.304 [20] and TS 24.008 [33]. Unit: [number of hyperframes].

	NB-IoT Paging Time Window
	O
	
	ENUMERATED (s1, s2, s3, s4, s5, s6, s7, s8, s9, s10, s11, s12, s13, s14, s15, s16, …) 
	Unit: [2.56 seconds]


----End of the changes----
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