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1   Introduction
In this contribution, we provide the latest progresses in other groups for NB-IoT with RAN3 impact, and propose to update RAN3 baseline CR accordingly.
2   Background

In RAN2#93bis meeting, an LS was sent to RAN3 in [1], the LS informs RAN2 agreements of DRX, eDRX and PTW value ranges.

	RAN2 has discussed the DRX, eDRX and PTW value ranges and made the following agreements:

· NB-IoT supports a Cell specific DRX cycle that is configurable and broadcasted, Range {1.28, 2.56, 5.12, 10.24} sec 

· eDRX cycle, NB-IoT supports {20.48, 40.96, 81.92, 163.84, 327.68, 655.36, 1310.72, 2621.44, 5242.88, 10485.76} sec. 

· PTW: Working assumption: {0, 5, 7.5, 10, 12.5, 15, 17.5, 20, 22.5, 25, 27.5, 30, 32.5, 35, 37.5, 40} sec.
NB-IoT does not support a UE individual DRX cycle length, but the common DRX cycle length broadcasted in the cell is used. 


In RAN2#adhoc meeting May 2016, for paging and DRX, the following agreements were achieved:
	· We can apply eDRX system solution to NB-IoT, and we can apply to NB-IoT PTW decisions that are made for the system level. 
There is however significant support for some of these items

· Align the Paging Window length to a multiple of the DRX cycle for NB-IoT.

· The said DRX cycle is the DRX cycle broadcasted in the cell (for NB-IoT this is the DRX cycle applied by the UE). 
· We will include this information in an LS from the next meeting. 


3   Discussion

3.1   Default Paging DRX

According to TS36.331 and TS36.304, in LTE, each cell provides a default Paging Cycle in SIB2, and the UE will calculate the PO and PF based on the shortest of the UE specific DRX value, if allocated by upper layers, and the default DRX value broadcast in system information. The default Paging DRX was defined as enumerated {rf32, rf64, rf128, rf256}. 
During S1 setup and eNB configuration update procedures, the eNB will provide a “per-eNB” Default Paging DRX IE to the MME, as elaborated in [2], the reason for change was: 

If UE does not provide the MME with its paging DRX in the NAS:Attach Request message, the MME will not include this IE in the S1AP PAGING message, and the eNB will use a default value. In this case the MME is not aware of such value, and may not be able to set paging timeout timers correctly. This may result in either excessive paging (if eNB default DRX is long), or delayed repetition (if eNB default DRX is short).
There is no limitation to say that an eNB has to set the same default Paging DRX cycle for all its cells, it implies that which value to be sent to the MME is left to eNB implementation, e.g. choose the minimum one, biggest one,  or middle one... etc. 

The UE specific DRX is not applicable for NB-IoT [3], the DRX value used by the UE is the one broadcast in system information. To support NB-IoT, there are two possible options:
· Option1: extend existing per eNB Default Paging DRX IE by adding the new codepoints, i.e. rf512, rf1024.

· Option2: introduce per eNB NB-IoT Default Paging DRX IE as enumerated {rf128, rf256, rf512, rf1024}.
Considering that an eNB may provide both LTE cells and NB-IoT cells, if option1 is used, the eNB needs to send a value to the MME considering of both type of the cells. If option2 is used, the eNB will be able to inform the default value for LTE Cells and NB-IoT Cells separately. As the LTE cells and NB-IoT cells may use very different values of Default Paging DRX, it is preferred to use Option2.
Proposal 1: RAN3 to decide whether to extend existing per eNB Default Paging DRX IE or add a new per eNB NB-IoT Default Paging DRX IE in S1 SETUP REQUEST message.
3.2   Paging eDRX Information 

3.2.1   eDRX cycle
In last RAN3 meeting, it was agreed to extend the existing eDRX cycle carried in S1AP: PAGING message by adding two new ENUMERATED code points in the IE definition, i.e. ENUMERATED (hfhalf, hf1, hf2, hf4, hf8, hf16, hf32, hf64, hf128, hf256, hf512, hf1024, …).

In RAN2 LS, the agreed NB-IoT eDRX cycle range is {20.48, 40.96, 81.92, 163.84, 327.68, 655.36, 1310.72, 2621.44, 5242.88, 10485.76} sec. Note that the newly agreed range does not includes the first two values (i.e. hfhalf, hf1) in existing Paging eDRX Cycle IE. 
3.2.2   PTW
The RAN2 Working assumption from RAN2#93bis  meeting of NB-IoT PTW range (i.e. {0, 5, 7.5, 10, 12.5, 15, 17.5, 20, 22.5, 25, 27.5, 30, 32.5, 35, 37.5, 40} sec) is quite different with the existing PTW range (i.e. s1, s2, s3, s4, s5, s6, s7, s8, s9, s10, s12, s14, s16, s18, s20). But in adhoc meeting, there is significant support on align the Paging Window length to a multiple of the DRX cycle for NB-IoT. RAN3 need to wait for further LS to clarify the definition of PTW to update RAN3 specification.
As the UE specific DRX is not applicable for NB-IoT [3], the said DRX cycle is the DRX cycle broadcasted in the cell, it will be used by the NB-IoT UEs and eNB to calculate the PO and PF. As each cell within one eNB, or cells within one TA, will probably broadcast different default Paging DRX, for the idle UE moves within the TA, the MME is not able to know the detailed DRX cycle used by the UE. Considering of these, to support “Paging Window length to a multiple of the DRX cycle for NB-IoT.”, i.e. PTW = N * DRX cycle, it is better for the MME to only infrom the factor N to the eNB in  PAGING message. 
There are two possible options to support NB-IoT:

· Option1: extend existing Paging eDRX Cycle and Paging Time Window IEs in Paging eDRX Information IE.
· Option2: introduce a new NB-IoT Paging eDRX Information IE, which include the NB-IoT eDRX cycle and NB-IoT PTW.
Note that in case option1 is used, it may also need to add description to clarify the scenario to which the values apply.

Proposal 2: RAN3 to decide whether to extend existing Paging eDRX Information IE or add a new NB-IoT Paging eDRX Information IE in S1 PAGING message. The details of PTW definition is pending to RAN2 LS.
4   Proposals
In this contribution, we analyse the RAN3 impacts on the cell specify DRX, Paging eDRX cycle and PTW agreed in RAN2, with the following proposals:
Proposal 1: RAN3 to decide whether to extend existing per eNB Default Paging DRX IE or add a new per eNB NB-IoT Default Paging DRX IE in S1 SETUP REQUEST message.
Proposal 2: RAN3 to decide whether to extend existing Paging eDRX Information IE or add a new NB-IoT Paging eDRX Information IE in S1 PAGING message. The details of PTW definition is pending to RAN2 LS.
It is also propose to capture the corresponding text proposals of the selected solutions in section5 to baseline CR.

5   Text Proposals

5.1   Text Proposal 1 to extend existing Default Paging DRX IE
9.2.1.16
Paging DRX
This IE indicates the Paging DRX as defined in TS 36.304 [20].

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

	Paging DRX
	M
	
	ENUMERATED(32, 64, 128, 256, 512, 1024, …)
	
	-
	


5.2   Text Proposal 2 to introduce new NB-IoT Default Paging DRX IE
9.1.8.4
S1 SETUP REQUEST

This message is sent by the eNB to transfer information for a TNL association.

Direction: eNB ( MME
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	Global eNB ID
	M
	
	9.2.1.37
	
	YES
	reject

	eNB Name
	O
	
	PrintableString(SIZE(1..150,…))
	
	YES
	ignore

	Supported TAs
	
	1..<maxnoofTACs>
	
	Supported TAs in the eNB.
	GLOBAL
	reject

	>TAC
	M
	
	9.2.3.7


	Broadcast TAC.
	-
	

	>Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs.
	-
	

	>>PLMN Identity
	M
	
	9.2.3.8
	
	
	

	Default Paging DRX
	M
	
	9.2.1.16
	
	YES
	ignore

	CSG Id List
	
	0..1
	
	
	GLOBAL
	reject

	>CSG Id
	
	1 .. <maxnoofCSGIds>
	9.2.1.62
	
	
	

	UE Retention Information
	O
	
	9.2.1.112
	
	YES
	ignore

	NB-IoT Default Paging DRX
	O
	
	9.2.1.xxx
	
	YES
	ignore


9.1.8.7
ENB CONFIGURATION UPDATE

This message is sent by the eNB to transfer updated information for a TNL association.

Direction: eNB ( MME
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	eNB Name
	O
	
	PrintableString(SIZE(1..150,…))
	
	YES
	ignore

	Supported TAs
	
	0..<maxnoofTACs>
	
	Supported TAs in the eNB.
	GLOBAL
	reject

	>TAC
	M
	
	9.2.3.7
	Broadcast TAC.
	-
	

	>Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs.
	-
	

	>>PLMN Identity
	M
	
	9.2.3.8
	
	-
	

	CSG Id List
	
	0..1
	
	
	GLOBAL
	reject

	>CSG Id
	
	1 .. <maxnoofCSGId>
	9.2.1.62
	
	-
	

	Default Paging DRX
	O
	
	9.2.1.16
	
	YES
	ignore

	NB-IoT Default Paging DRX
	O
	
	9.2.1.xxx
	
	YES
	ignore


9.2.1.xxx
NB-IoT Paging DRX
This IE indicates the NB-IoT Paging DRX as defined in TS 36.304 [20].

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

	NB-IoT Paging DRX
	M
	
	ENUMERATED(128, 256, 512, 1024 …)
	
	-
	


5.3   Text Proposal 3 to extend existing Paging eDRX Information IE
9.2.1.111
Paging eDRX Information
This IE indicates the Paging eDRX parameters as defined in TS 36.304 [20]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Paging eDRX Cycle
	M
	
	ENUMERATED (hfhalf, hf1, hf2, hf4, hf8, hf16, hf32, hf64, hf128, hf256, hf512, hf1024, …)
	TeDRX defined in TS 36.304 [20]. Unit: [number of hyperframes].

	Paging Time Window
	O
	
	ENUMERATED (s1, s2, s3, s4, s5, s6, s7, s8, s9, s10, s12, s14, s16, s18, s20, …)
	Unit: [second].
Unit: [default Paging DRX] in case of NB-IoT.


5.4   Text Proposal 4 to introduce new NB-IoT Paging eDRX Information IE
9.1.6
PAGING

This message is sent by the MME and is used to page a UE in one or several tracking areas.
Direction: MME ( eNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	UE Identity Index value
	M
	
	9.2.3.10
	
	YES
	ignore

	UE Paging Identity
	M
	
	9.2.3.13
	
	YES
	ignore

	Paging DRX
	O
	
	9.2.1.16
	
	YES
	ignore

	CN Domain
	M
	
	9.2.3.22
	
	YES
	ignore

	List of TAIs
	
	1
	
	
	YES
	ignore

	>TAI List Item
	
	1 .. <maxnoofTAIs>
	
	
	EACH
	ignore

	>>TAI
	M
	
	9.2.3.16
	
	-
	

	CSG Id List
	
	0..1
	
	
	GLOBAL
	ignore

	>CSG Id
	
	1 .. <maxnoofCSGId>
	9.2.1.62
	
	-
	

	Paging Priority
	O
	
	9.2.1.78
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.2.1.98
	
	YES
	ignore

	Assistance Data for Paging
	O
	
	9.2.1.103
	
	YES
	ignore

	Paging eDRX Information
	O
	
	9.2.1.111
	
	YES
	ignore

	Extended UE Identity Index Value
	O
	
	9.2.3.46
	
	YES
	ignore

	NB-IoT Paging eDRX Information
	O
	
	9.2.1.yyy
	
	YES
	ignore


9.2.1.111
Paging eDRX Information
This IE indicates the Paging eDRX parameters as defined in TS 36.304 [20].

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

	Paging eDRX Cycle
	M
	
	ENUMERATED (hfhalf, hf1, hf2, hf4, hf8, hf16, hf32, hf64, hf128, hf256, hf512, hf1024, …)
	TeDRX defined in TS 36.304 [20]. Unit: [number of hyperframes].

	Paging Time Window
	O
	
	ENUMERATED (s1, s2, s3, s4, s5, s6, s7, s8, s9, s10, s12, s14, s16, s18, s20, …)
	Unit: [second].


9.2.1.yyy
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, hf8, 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 (factor1, factor2, factor3, factor4, factor5, factor6, factor7, factor8, …) [FFS]
	Unit: [default Paging DRX]
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