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1 Introduction

UE specific DRX in NB-IoT has been discussed and the following agreements were made:

	· UE-specific DRX cycle values 320ms, 640ms, 1280ms, 2560ms, 5120ms and 10240ms are supported in NB-IoT for both EPS and 5GS.

· Introduce an indication in SIB to enable/disable the use of UE specific DRX cycles in NB-IoT 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 a LS to CT1 and RAN3 to inform them about the UE specific DRX cycle values introduced for NB-IoT for both EPS and 5GS.

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


This document is for the following offline discussion two address the 2 highlighted FFS on UE specific DRX:

· [AT109bis-e][315][NBIOT]  UE specific DRX - FFSs (Huawei)


Scope: Address the 2 FFS on UE specific DRX

Intended outcome: Report in R2-2004052

Deadline: 28-04-2020, 10:00 UTC
2 Discussion
2.1 SIB indication for 5GS

It has been agreed to introduce an indication in SIB to enable/disable the use of UE specific DRX cycles in NB-IoT for 5GS (similar to EPS). FFS whether it is cell or PLMN specific.
Question 1. Whether the SIB indication to enable/disable the use of UE specified DRX for 5GS should be cell specific indication or PLMN specific indication? Please provide justification.
	Company name
	Cell specific/

PLMN specific
	Justifications

	Huawei, HiSilicon
	Cell specific
	We prefer to have a simple cell specific indication so that the eNB can enable/disable the use of UE specific DRX according to the deployments and use case.
We do not see the need to have per-PLMN indication. There were comments online that in case different operators share the same cell, they may have different paging requirement for different PLMN. However, we do not think this scenario is possible. There is only one set of paging configuration in one cell. Even in legacy, it is not possible to have different paging configuration for different PLMN. Thus, when the eNB makes decision to enable/disable UE specific DRX in one cell, it can only make decision according to cell specific DRX configuration, not per PLMN requirement.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary: TBC

Proposal: TBC
2.2 Clarification on CSS overlapping

CSS overlapping was discussed in the email discussion [1] and the following agreement was made:
· Will clarify UE behaviour in case of CSS overlap due to large repetitions needed to decode the NPDCCH for paging. FFS how.
In general, we think search space overlapping is not a new issue introduced due to UE specific DRX. It may happen in legacy NB-IoT, thus we need to understand search space overlapping cases in legacy NB-IoT.

Search space overlapping case has been specified in TS36.213 as following:

	16.6
Narrowband physical downlink control channel related procedures

If a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig
-
the UE is not required to monitor an NPDCCH candidate of an NPDCCH search space if the candidate ends in subframe n, and if the UE is configured to monitor NPDCCH candidates of another NPDCCH search space having starting subframe k0 before subframe n+5

otherwise
-
the UE is not required to monitor NPDCCH candidates of an NPDCCH search space if an NPDCCH candidate of the NPDCCH search space ends in subframe n, and if the UE is configured to monitor NPDCCH candidates of another NPDCCH search space having starting subframe k0 before subframe n+5. 


Above text in RAN1 specification does not only apply to CSS overlapping, it also applies to USS overlapping in case 2HARQ processes are not configured, i.e.:

· Overlapping between CSS
· Overlapping between USS

According to above RAN1 specification, if CSS overlapping happens, i.e. the distance between the last NPDCCH candidate of the CSS n and the first NPDCCH candidate of CSS n+1 is smaller than 5 subframes, the UE is not required to monitor all NPDCCH candidates of CSS n. However, since CSS is periodic, the UE will not monitor any of NPDCCH candidates for all CSS as two adjacent CSS will always be overlapped with each other. 
Observation 1: according to the current RAN1 specification, if CSS overlapping happens, the UE is not required to monitor any of NPDCCH candidates for all CSS. 

Question 2. Do you agree with above observation 1 on RAN1 specification?
	Company name
	Yes/No
	Justifications

	Huawei, HiSilicon
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary: TBC

Proposal: TBC
Search space overlapping is not a new issue, some existing configurations may cause search space overlapping, e.g.:
For CSS-Type1: defaultPagingCycle: rf128 + npdcch-NumRepetitionPaging: 2048

For USS: npdcch-StartSF-USS: v1dot5 + npdcch-NumRepetitions: 4

For USS: npdcch-StartSF-USS: 2 + npdcch-NumRepetitions: 2

Observation 2: In theory, search space overlapping is possible in legacy in certain configurations for both USS and CSS. 

Question 3. Do you think above observation 2 that in theory search space overlapping may happen in legacy with certain configurations for both USS and CSS?
	Company name
	Yes/No
	Justifications

	Huawei, HiSilicon
	Yes
	Search space overlapping will happen at least in above examples.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Question 4. If the answer to Question 3 is yes, do you think above configurations which may lead to search space overlapping in legacy are valid?
	Company name
	Yes/No
	Justifications

	Huawei, HiSilicon
	No
	According to our reply to Q2, if search space overlapping happens, the UE will not to monitor any of NPDCCH candidates for that search space. 
Thus we think above configurations are invalid configuration and should be avoided by the eNB.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary: TBC

Proposal: TBC
Question 5. According to Questions 2, 3 and 4, do you think any clarification on UE behaviour when CSS overlapping happens is needed? If yes, how to clarify?
	Company name
	Yes/No, how?
	Justifications

	Huawei, HiSilicon
	No
	We think the current TS36.213 is very clear regarding the UE behaviour when search space overlapping happens, i.e. the UE is not required to monitor any of NPDCCH candidates of the search space. 
No further clarification is needed.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary: TBC

Proposal: TBC
3 Conclusion
This offline discussion focused on the 2 FFS of UE specific DRX cycle in NB-IoT. 
TBC
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