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1 Introduction

This paper provides report on offline discussions on CB#10
The related description in the List of E-mail Discussions for reference:

CB: # NBIOT-MTC10_Email_UE_Specific_DRX

-  introduce NB-IoT Paging DRX IE in S1AP Paging Message and NGAP Paging Message? (HW, Vodafone)
- Answer to CT1’s question on C1-201024, whether the legacy Paging DRX IE in S1AP/NBAP PAGING message has effect for NB-IoT? (HW, Vodafone, ZTE)
- reply LS to SA2, CT1, cc RAN2? (HW, ZTE)
- if agreeable, split work, revise/merge; go for agreement
(ZTE - moderator)
Summary of offline disc R3-202493
2 For the Chairman’s Notes

Propose the following:

R3-201726, R3-201688 merged

R3-201727 rev in R3-202618 - endorsed as BL CR

R3-201687 rev in R3-202619 – agreed

Propose to capture the following:

Proposal: Agree to introduce NB-IoT Paging DRX IE in S1AP and NGAP Paging Message
3 Discussion

The WID of Rel-16 NB-IoT enhancements for LTE were approved in RAN#80. The WID has been revised and the lasted one is approved in RAN#85 [1]. The following objective is included in the WID:

	Improved latency:

· Specify support of UE specific DRX and consider expanding the current DRX range [RAN2, SA2, CT1]


In the LS from SA2 [2], it is included that “SA2 has discussed the related system impacts and agreed to introduce UE specific DRX for NB-IoT in both EPS and 5GS”. That means UE specific DRX for NB-IoT will be introduced in NAS, which is different from that for E-UTRAN.

Furthermore, the following two options were provided in the LS:

Option 1, based on the assumption that the UE specific DRX is common for all RAT types, i.e., the UE specific DRX value and value range are the same for WB-E-UTRA and NB-IoT. With this approach, in SA2’s understanding, there is no NAS impact, but the RAN related enhancement is needed as below:

· The UE requests UE specific DRX parameters during Attach/TAU procedure for both WB-EUTRA and NB-IoT. 

· The UE provides the UE Radio Paging Information to the eNB with a new indication to indicate whether the UE supports the UE specific DRX for NB-IoT or not. 

· Using the existing behavior the eNB uploads the UE Radio Capability for Paging Information with the new indication to the MME. The MME stores the received UE specific DRX parameter and UE Radio Capability for Paging Information in the MME context. When it needs to page, the MME provides the UE specific DRX parameter and UE Radio Capability for Paging Information to the eNB as part of the S1 paging message.

· The eNB determines whether the UE specific DRX parameter shall be used based on the indication within the UE Radio Capability for Paging Information. The eNB also broadcasts the supporting of UE specific DRX for NB-IoT in the SIB message.
· The UE determines whether the UE specific DRX parameter shall be used is based on the indication within the SIB message.
Option 2, based on the assumption that UE specific DRX is RAT specific. With this approach, in SA2’s understanding, there is impact on EPS NAS and RAN as below:

· UE can propose a DRX cycle length for use separately for WB-EUTRA and NB-IoT in different IEs. 

· The MME shall determine Accepted DRX parameters based on the received UE Specific DRX parameters and the MME should accept the UE requested values, but subject to operator policy the MME may change the UE requested values. 

· The MME shall respond to the UE with the Accepted DRX parameters separately for WB-EUTRA and NB-IoT.

· The UE determines whether the UE specific DRX parameter shall be used is based the negotiation and awareness of whether the camping cell supports UE specific DRX.
In the reply LS from RAN2 [3], it is described that: 

· From RAN2 point of view, both options are feasible.

· From RAN2 point of view, option 2 is preferred as it can support separate value ranges for NB-IoT and WB-EUTRAN.

In the last RAN3 #107bis, this issue has also been discussed, it is common understanding that from RAN3 point of view, both option are feasible, and majority companies prefer option2.

Q1: Do companies agree that from RAN3 point of view, both options are feasible?
	Company
	Yes/NO
	Comments

	ZTE
	Yes
	From technique point of view, both options are feasible.

	Nokia
	Yes
	Already answered.

	Huawei
	Yes
	Already discussed and answered in last meeting. No need to repeat the discussion this meeting.

	Qualcomm
	Yes
	Agree with Nokia and Huawei

	LG
	Yes
	Already discussed in last meeting.


Q2: Do companies agree that from RAN3 point of view, option 2 is preferred?

	Company
	Yes/NO
	Comments

	ZTE
	Yes
	Since SA2 has already agreed to introduce UE specific DRX for NB-IoT, include UE specific DRX for NB-IoT in S1AP/NGAP paging is a direct way to clearly provide the UE specific DRX for NB-IoT, which can also implicitly indicate whether the NB-IoT UE support UE specific DRX.

	Nokia
	Yes
	Was already answered.

	Huawei
	No
	Already discussed and no consensus, agreed to send a neutral reply to SA2 in the LS last meeting. No need to repeat the discussion this meeting.

	Qualcomm
	Yes
	But actually we don’t see need to rediscuss this point given progress in other groups

	LG
	Yes
	Already discussed in last meeting


Assumed the answers of above Q1 and Q2 are yes, companies are kindly asked to answer the following questions.
In the contribution [4] [5] [6] [7], it is proposed to introduce NB-IoT Paging DRX IE in S1AP and NGAP Paging Message. 
Q3: Do companies agree to introduce NB-IoT Paging DRX IE in S1AP and NGAP Paging Message?

	Company
	Yes/NO
	Comments

	ZTE
	Yes
	See our comments for Q2.

	Nokia
	Yes.
	

	Huawei
	Yes
	Prefer the TP and CR in [4] and [5].

There are unnecessary changes in [6] and [7], incorrect reference, and errors in description part and asn.1 part.

	Qualcomm
	Yes
	

	LG
	Yes
	

	ZTE2
	Comments on HW’s view
	Both are the same that when receiving the new IE (i.e., NB-IoT Paging DRX IE), the eNB shall use it according to TS36.304.

But the difference is that, we think it is needed to indicate at least in the tabular (Paging) that if this IE is present, the Paging DRX IE is ignore. 
Because eNB can also receive Paging DRX IE in the same paging message, in this case, we shall explicitly indicate how to handle the legacy IE (as usually, ignore it).


In the contribution[4][5], it is proposed that the value range of NB-IoT Paging DRX IE is ENUMERATED (32, 64, 128, 256, 512, 1024, …) with Unit: [number of radioframes] and also indicated that whether the NB-IoT UE Identity Index value IE should be introduced requires further checking.In the contribution[6][7], it is proposed that the value range of NB-IoT Paging DRX IE is ENUMERATED (FFS) , and suggest to wait for the conclusion from RAN2 and CT1.

In the RAN2 offline email discussion [8], it is not decided whether to introduce short UE specific cycles 320ms and 640ms, and some further discussion in RAN2 is necessary.

Q4: Do companies agree that the value range of NB-IoT Paging DRX IE is FFS and shall be pending on RAN2 progress?

	Company
	Yes/NO
	Comments

	ZTE
	Yes
	Since whether to introduce short UE specific cycles 320ms and 640ms has strong controversy in RAN2, which will be  further discussed in RAN2 in the April meeting. And the value range mainly impacts the Paging monitoring, which is specified in RAN2. It is better to pend on RAN2 decision.

	Nokia
	Yes
	Pending RAN2.

	Ericsson
	Yes
	

	Huawei
	No
	RAN2 already agreed yesterday about the value range. See below: 
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- Introduce an indication in SIB to enable/disable the use of UE specific DRX cycles in NB-loT for
5GS (similar to EPS). FFS whether it is cell or PLMN specific..

- Will clarify UE behaviour in case of CSS overlap due to large repetitions needed to decode the
NPDCCH for paging. FFS how..

- Send alLS to CT1 and RAN3 to inform them about the UE specific DRX cycle values introduced
for NB-loT for both EPS and 5GS..

- Send a LS to RAN4 to inform them about the UE specific DRX cycle values introduced for NB-loT
for both EPS and 5GS and ask to update RRM requirements, if needed..





Based on this RAN2 progress, we think we can agree the NGAP TP provided in [4] and endorse the S1AP CR provided in [5] as BL CR, with the update proposed by E/// in Q5 and remove the Editor Note about pending to RAN2. 

	Qualcomm
	Yes
	I understand the same as Huawei, however it would be ok to leave this as FFS until we get an LS that clarifies the position (impact of this decision is not fully on RAN2)

	LG
	Yes
	Same as Qualcomm.

	ZTE2
	Comment on HW’s view
	I think HW also agrees to indicate the value as FFS even including the detail values. 

I agree with QC’s view, we can wait for official static RAN2 conclusion (e.g., new LS). So in this meeting, we can simply leave the value as FFS then we can update in the next meeting.

	Huawei2
	RAN2 sent LS
	RAN2 approved LS R2-2004053, to inform the detailed value range to RAN3, therefore the FFS and Editor notes in the papers can be removed.


In the RAN3#107_e meeting, RAN3 discussed the issue related to the LS from SA2 [2] and concluded [9] that “further discussion is needed in next meeting based on the progress of other groups.”

In this e-meeting, RAN3 will prepare a reply LS to SA2 and CT1. If above questions can achieve consensus, it is suggested that the draft reply LS based on the contribution [11] and [12] shall include the following content to SA2 and CT1.

1.   From RAN3 point of view, both options are feasible.

2.   From RAN3 point of view, option 2 is preferred.

3.   RAN3 has discussed the support of UE specific DRX for NB-IoT in both EPS and 5GS, agreed to introduce NB-IoT Paging DRX IE in PAGING message in both S1AP and NGAP specifications.

4.   The legacy Paging DRX IE in S1AP/NGAP PAGING message does not take effect for NB-IoT, and whether it is provided in legacy MME can be based on the MME implementation. 

Q5: Do companies agree that the reply LS shall include above content or other content?

	Company
	Comments

	ZTE
	1, 2, 3 are fine for the reply LS to SA2,

4 is fine for the reply LS to CT1 
no other content.

	Nokia
	No LS at this stage. LS could be sent at next meeting when the IE settled.

	Ericsson
	Agree with Nokia that there is no urgency in sending a liaison to CT1 now. Regarding the TPs to S1/NG-AP, Ericsson prefers Huawei’s TPs [4][5] with some revision to the procedural text (e.g., the NG-RAN node/eNB shall, if supported, use it…etc.”)  

	Huawei
	No need to reply 1 and 2, can reply 3 and 4, CT1 are waiting for our reply for 4.
Share the view with E/// that [4] and [5] are preferred, will provide an update version for E///’s comment.

	Qualcomm
	It is not clear that an LS is needed at all, maybe if we receive something from RAN2 on DRX, then it might make sense to respond. This can be done in the next meeting.

	LG
	Same as Qualcomm

	ZTE2
	We are fine without LS at this stage.


4 Conclusion, Recommendations

After offline discussion, the following proposals shall be agreed.
Proposal 1: Agree to introduce NB-IoT Paging DRX IE in S1AP and NGAP Paging Message
Proposal 2: Endorse R3-202618 as Baseline (ZTE, HW, Vodafone, S1AP, revision from R3-201727)
Proposal 3: Agree R3-202619 (HW, Vodafone, ZTE, NGAP, revision from R3-201687)
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