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1 Introduction
In [1] the UE Specific DRX cycle for NB-IOT devices was discussed based on a previous discussion in RAN plenary. 

In SA2 this was also discussed based on the LS from RAN plenary [2] and the conclusion in SA2 was that this could be handled without any impact on SA2 if it is feasible to use the existing signalling that today is used for WB-E-UTRA. 

There was also a SA2 CR for 23.501 [6] that included extra signalling for the UE specific DRX cycle for NB_IoT in case the NB_IoT and the WB-E-UTRA needs separate specific UE DRX cycles in the signalling. 

2 Discussion
Based on the CR in SA2 and the LS from SA2 it has been discussed on the email reflector [4] whether separate UE specific DRX cycles are needed. 

In this contribution the background for the UE Specific DRX cycle is discussed.

2.1 Mobility
In TS 36.331 [5], section 4.2.1, UE states and state transitions including inter RAT, the E-UTRA mobility state transitions are given. Here it is shown that inter-RAT mobility is not supported for NB-IoT. A UE cannot switch directly between NB-IoT and other RATs. In order for a UE, camping in idle mode on a NB-IoT cell, to change to another RAT it must deregister from NB-IoT, find the other RAT by initial PLMN selection and register to the new RAT. When deregistering from the NB-IoT RAT the UE content is removed in the Core Network. The behaviour is equal when switching from any other RAT to NB-ioT. 
The UE will thereby never be in a situation where, when it is useful to have the UE specific DRX cycle for both WB-E-UTRA and NB-IoT in the UE Context. Since it is removed when switching between these RATs. 

Observation 1. There is no use to include the UE specific DRX cycles for both WB-E-UTRA and NB-IoT in the UE Context in the AMF/MME
2.2 Registration
In 5GC in 24.501 [6], the procedure for registration of a UE (not NB-IoT) on a 5GC network is specified. In the Registration Request message from the UE to the AMF, the UE specific DRX cycle may be requested in the “Requested DRX parameter IE” with the type “5GS DRX parameters” shown below. 

The AMF replies with a Registration Accept message where it responds to the request for UE specific DRX cycle with the “Negotiated DRX parameters IE” using the same type, 5GS DRX parameters which is copied below from 24.501.
**************************** From 24.501 ************************************ 

9.11.3.2A
5GS DRX parameters
The purpose of the 5GS DRX parameters information element is to indicate that the UE wants to use DRX and for the network to indicate the DRX cycle value to be used at paging.

The 5GS DRX parameters is a type 4 information element with a length of 3 octets.

The 5GS DRX parameters information element is coded as shown in figure 9.11.3.2A.1 and table 9.11.3.2A.1.

The value part of a DRX parameter information element is coded as shown in table 9.11.3.2A.1.

	8
	7
	6
	5
	4
	3
	2
	1
	

	5GS DRX parameters IEI
	octet 1

	Length of 5GS DRX parameters contents
	octet 2

	0
	0
	0
	0
	DRX value
	

	spare
	
	octet 3


Figure 9.11.3.2A.1: 5GS DRX parameters information element

Table 9.11.3.2A.1: 5GS DRX parameters information element

	DRX value (bits 4 to 1 of octet 3)
This field represents the DRX cycle parameter 'T' as defined in 3GPP TS 38.304 [28].


	Bits

	4
	3
	2
	1
	

	0
	0
	0
	0
	DRX value not specified

	0
	0
	0
	1
	DRX cycle parameter T = 32

	0
	0
	1
	0
	DRX cycle parameter T = 64

	0
	0
	1
	1
	DRX cycle parameter T = 128

	0
	1
	0
	0
	DRX cycle parameter T = 256

	

	All other values shall be interpreted as "DRX value not specified" by this version of the protocol.
Bits 5 to 8 of octet 3 are spare and shall be coded as zero.

	


******************************************************

Here (from 24.501) it is shown that the UE Specific DRX parameters in WB-E_UTRAn in 5GS can be set to any of the following values [320 ms, 640 ms, 1.28 s, 2.56 s], the corresponding parameter in EPS is defined with the same values. 
For a NB-IoT UE the defined DRX cycles are [1.28 s, 2.56 s, 5.12 s and 10.24 s] which then is different from these values but it would be possible to signal the NB-IoT DRX cycle in the same way, using 3 bits. For this case with NB-IoT, the 5GS DRX parameter could e.g. be defined as below :
********************** Proposal *********************

5GS NB-IoT DRX parameters
The purpose of the 5GS NB-IoT DRX parameters information element is to indicate that the UE wants to use DRX and for the network to indicate the DRX cycle value to be used at paging.

The 5GS NB-IoT DRX parameters is a type 4 information element with a length of 3 octets.

The 5GS DRX parameters information element is coded as shown below

The value part of a DRX parameter information element is coded as shown in the table below

	8
	7
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	5
	4
	3
	2
	1
	

	5GS NB-IoT DRX parameters IEI
	octet 1

	Length of 5GS NB-IoT DRX parameters contents
	octet 2

	0
	0
	0
	0
	DRX value
	

	spare
	
	octet 3


Figure 9.11.3.2A.1: 5GS NB-IoT DRX parameters information element

Proposal for 5GS NB-IoT DRX parameters information element

Table 1, Proposal for NB-IoT

	DRX value (bits 4 to 1 of octet 3)
This field represents the DRX cycle parameter 'T' as defined in 3GPP TS 38.304 [28].


	Bits

	4
	3
	2
	1
	

	0
	0
	0
	0
	DRX value not specified

	0
	0
	0
	1
	DRX cycle parameter T = 128

	0
	0
	1
	0
	DRX cycle parameter T = 256

	0
	0
	1
	1
	DRX cycle parameter T = 512

	0
	1
	0
	0
	DRX cycle parameter T = 1024

	

	All other values shall be interpreted as "DRX value not specified" by this version of the protocol.
Bits 5 to 8 of octet 3 are spare and shall be coded as zero.

	


*********************************************************************************

Since this is specific for NB-IoT and the defined type is for other RATs the types will not be used in the same signal. 
Observation 2: The range of DRX cycles for NB-IoT is different from the range of DRX cycles for WB-E-UTRA, so the type used to signal the DRX cycle should have the proposed definitions in table-1.
2.3 Proposal

Proposal: Based on the observations 1 and 2 it is proposed to only signal the UE specific DRX cycle for the RAT the UE is camping on. Thereby the signalling for UE specific DRX cycle for NB-IoT can be performed in exactly the same way as for WB-E-UTRA without including any UE capability for supporting the UE specific DRX cycle in NB-IoT. 

3 Conclusion
Observation 1. There is no use to include the UE specific DRX cycles for both WB-E-UTRA and NB-IoT in the UE Context in the AMF/MME
Observation 2: The range of DRX cycles for NB-IoT is different from the range of DRX cycles for WB-E-UTRA, so the type used to signal the DRX cycle should have different definitions in table-1.
Proposal: Based on the observations 1 and 2 it is proposed to only signal the UE specific DRX cycle for the RAT the UE is camping on. Thereby the signalling for UE specific DRX cycle for NB-IoT can be performed in exactly the same way as for WB-E-UTRA without including any UE capability for supporting the UE specific DRX cycle in NB-IoT. 

4 References

[1] R2-1916236, “NB-IoT UE specific DRX – Efficiency Issues”, Sequans Communications, RAN2#108, Reno, USA, 18th - 22nd November 2019

[2] RP-192338 “LS on NAS impact of UE specific DRX for NB-IoT”, RAN, RAN#85 Newport Beach, USA, Sep. 16-20, 2019
[3] S2-1910312, “Introduction of UE specific DRX for NB-IOT”, Qualcomm Incorporated, SA2#135, Split, Croatia, 14th - 18th October 2019

[4] R2-1916287 NB-IoT session report/[108#98][NB-IoT] UE specific DRX (Huawei)
[5] TS 36.331, RRC Radio Resource Control (RRC), V15.8.0
[6] TS 24.501, Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3, V16.3.0


1/1


