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Discussion and decision
1 Introduction

This offline is to progress the following proposals from report of e-mail discussion [6] and RAN2#109-e WUS contribution summary [7].
Proposal from  [6]
Proposal 2: For NB-IoT/eMTC, RAN2 discuss paging probability threshold configuration

Proposal 3: For NB-IoT/eMTC, RAN2 discuss how to handle overlapping WUS resources.

Proposal 4: For NB-IoT, RAN 2 discuss if Rel 15 WUS is not configured and only one R16 WUS is configured then should this always be in primary position.

Proposals from [7]
Summary Proposal 1:
Update and agree stage 2 changes via email.
Summary Proposal 2:
RAN2 agree [8]-P1 and companies can take contributions to RAN3

Summary Proposal 3:
[FFS] How to minimise false wake-up with group WUS.

Summary Proposal 4:
email discussion whether R16 WUS capability be dependent on support of R15 WUS.

Summary Proposal 5:
RAN2 discuss the range of probability values to signal.

Summary Proposal 6:
Companies can take contributions to RAN3 directly for S1-AP changes.

Summary Proposal 7:
RAN2 discuss equation to select a WUS group from the list of WUS groups corresponding to its paging probability set (or non-paging probability set).

Summary Proposal 8:
As there is no concrete proposal it is up to the sourcing company to provide details.

Summary Proposal 9:
Use draft text proposal in [3] as the baseline, make changes and incorporate further agreements.
Note, duplicate proposals above are handled together.

2 Discussion

xxx
2.1 Paging probability threshold configuration
This section covers following:

Proposal 2: For NB-IoT/eMTC, RAN2 discuss paging probability threshold configuration

Summary Proposal 5:
RAN2 discuss the range of probability values to signal.
The paging probability proposed in [6] is shown in Table 8. The proposed range was 10 – 100% with granularity of 10%. Note: Values can be expressed as 10%, 20% or 0.1, 0.2 etc but both have the same meaning in the end. Companies are welcome to indicate in the comment filed which format they prefer.
Table 1: Paging probability thresholds
	Paging-ProbabilityThreshold-r16 ::= ENUMERATED {n10, n20, n30, n40, n50, n60, n70, n80, n90, n100}


Question 1. Should eMTC and NB-IoT support the same paging probability range and granularity? 

	Company
	Yes/No
	Comment

	Lenovo
	Yes
	The same value of paging probability range and granularity to eMTC and NB-IOT is simple and reasonable, unless significant benefit is identified by the different configuration.

	Ericsson
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary 1: TBD
Proposal 1:
TBD.

Question 2. Suggest range of paging probability? 

	Company
	Range

	Lenovo
	We think the configuration of paging probability of UE is better to be determined by SA2 and CT1. The range of paging probability is from 0 to 1, with granularity smaller or equal to the granularity for paging probability thresholds. But, we prefer the same granularity to paging probability of UE and paging probability thresholds of eNB, it could make the grouping finer and be good to reduce the wrong paging alarm.

	Ericsson
	We think the range for paging probability should also be discussed in SA2. It should be up to the MME to decide, i.e., for the operator to configure depending on what is possible in practice with respect to grouping UEs, the number of paging probability classes. MME should then inform the eNB about the number of classes, e.g., in separate signaling, or along with the paging request sent to the eNB, so that eNB would know how to map to the number of configured paging probability groups in a particular cell. This will give flexibility to RAN for configuration on cell basis.

	
	

	
	

	
	

	
	


Summary 2: TBD
Proposal 2:
TBD.

Question 3. Suggest granularity for paging probability thresholds? 

	Company
	Granularity

	Lenovo
	We are fine with Paging probability thresholds in table.1, but we prefer the same granularity to paging probability of UE and paging probability thresholds of eNB, it could make the grouping finer and be good to reduce the wrong paging alarm.

	Ericsson
	For RAN it was agreed to have max 4 paging probability classes. We think it should be up to SA2 to discuss the range as mentioned above. 10, as suggested in the document, can be a reasonable figure, however this should not necessarily be correlated with the paging probabilities, percentages etc. It can simply be tags used as a reference when mapped to the classes. RAN2 should discuss how the mapping would work, e.g., if MME configures to have 10 classes and eNB to have 2 in a particular cell, n3 may mean n1, n2, and n3 to be mapped to one class in the cell and the rest to the other. Yet another approach can be to use a table that maps each paging probability class configured by the MME to a class in the cell. Note that the mapping does not have to be done necessarily with consecutive classes in that case. For example, n1, n2, and n4 can be mapped to the same class in the cell.

	
	

	
	

	
	

	
	


Summary 3: TBD
Proposal 3:
TBD.

2.2 How to handle overlapping WUS resources

This section covers:

Proposal 3: For NB-IoT/eMTC, RAN2 discuss how to handle overlapping WUS resources.

Network may configure DRX and eDRX-short WUS resources such that they overlap. Specification needs to be clear how to handle overlapping WUS resources to ensure both UE and NW use the correct WUS resource.

Question 4. Which WUS resource UE should use when DRX and eDRX WUS resources overlap. 

	Company
	DRX/eDRX
	Comments

	Lenovo
	DRX
	Although we are doubt about the reason of this case and we think network could avoid this overlap, we support UE use the DRX resource, the reason is, for NB-IOT/eMTC, more UE may be work at eDRX mode than UE in DRX mode for paging, using DRX resource could divide some UE to DRX resource to make the WUS resource using more fairly.

	Ericsson
	-
	In principle the UE should use the resource it is supposed to use regardless of whether there is an overlap. On the other hand, we think such configuration should be avoided by the network.

	
	
	

	
	
	

	
	
	

	
	
	


Summary 4: TBD

Proposal 4:
TBD
2.3 Where to configure one Release 16 WUS only in NB-IoT

This section covers following:

Proposal 4: For NB-IoT, RAN 2 discuss if Rel 15 WUS is not configured and only one R16 WUS is configured then should this always be in primary position.

In NB-IoT if only one Release 16 WUS resource is configured and no release 15 WUS is configured then this WUS resource could be configured in primary or secondary location. When it is configured in secondary location then gap between end of WUS resource and start of corresponding PO becomes longer for no real benefit.

Question 5. NB-IoT WUS resource in primary of secondary position? 

	Company
	Primary/

Secondary
	Comments

	Ericsson
	-
	This should be up to the network to configure, but we agree that it may be beneficial to keep the gap shorter.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary 5: TBD

Proposal 5:
TBD
2.4 Update stage 2 description of WUS
This section covers following:

Summary Proposal 1:
Update and agree stage 2 changes via email.
The stage 2 description has been updated for Release 16 but it does not accurately depict group WUS configuration, especially that two WUS resources in time-domain and/or frequency domain are adjacent to each other without a gaps. 
Question 6. Should stage 2 be updated?
	Company
	Yes/No
	Comments

	Lenovo
	Yes
	It could make the WUS grouping concept clear, we support to update it.

	Ericsson
	-
	No strong view, but it depends on the proposed text and the level of details which may or may not be suitable for Stage 2. Please see the reply below for this particular case.

	
	
	

	
	
	

	
	
	

	
	
	


Summary 6: TBD

Proposal 6:
TBD

Question 7. If you support updating stage 2 then use text proposed in [8] as the base line?

	Company
	Yes/No
	Comments

	Lenovo
	Yes
	But, the text is better to illustrate that the WUS resource for NB-IOT could be from 1-2, and the WUS resource for eMTC could be 1-4.

	Ericsson
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary 7: TBD

Proposal 7:
TBD

2.5 How to minimise false wake-up with group WUS 
This section covers following:

Summary Proposal 2:
RAN2 agree [8]-P1 and companies can take contributions to RAN3

Summary Proposal 3:
[FFS] How to minimise false wake-up with group WUS.

For Release 15 SA2 proposed a mechanism to reduce false wake-up caused by UEs that change cell in idle mode (aka mobile UEs). Paging escalation in network can also be used minimise false wake-up. 
Question 8. Should SA2 defined mechanism for Release 15 to reduce false wake-up be used with Release 16 WUS?
	Company
	Yes/

No
	Comments

	Lenovo
	Yes
	Regarding SA2 has already agreed the mechanism for Release 15, for the similar issue in R16, generally, we agree that Rel-16 GWUS is only used in the “last used cell”, but the definition of “last used cell” should be clarified. Based on the SA2 contribution S2-2001691 in [8], we think the ‘last used cell’ means “Recommended cells for Paging IE” in RAN2.

	Ericsson
	No
	We think we can use one of the paging probability classes or a set of them as explained in R2-2001472

	
	
	

	
	
	

	
	
	

	
	
	


Summary 8: TBD

Proposal 8:
TBD
Question 9. Other mechanism needed in Release 16 to reduce false wake-up caused by mobile UEs?

	Company
	Yes/

No
	Comments

	Lenovo
	No
	Considering the time limit, the other mechanism could be discussed in next release.

	Ericsson
	Yes
	Please see R2-2001472

	
	
	

	
	
	

	
	
	

	
	
	


Summary 9: TBD

Proposal 9:
TBD

Question 10. Should paging escalation in the network be made mandatory when paging UE using WUS?

	Company
	Yes/

No
	Comments

	Lenovo
	No
	This solution has less impact on specification and seems beneficial, but it limits the MME behavior, maybe MME could send the paging in multiple cells at first to short the delay in some cases.

	Ericsson
	No
	It is not clear to use what is meant by paging escalation in the network specifically. In principle, paging escalation mechanisms should be up to the network. 

	
	
	

	
	
	

	
	
	

	
	
	


Summary 10: TBD

Proposal 10:
TBD
2.6 R16 WUS capability be dependent on support of R15 WUS
This section covers:

Summary Proposal 4:
email discussion whether R16 WUS capability be dependent on support of R15 WUS.
While RAN2 agreed to reuse R15 ANS.1 IEs for Release 16 WUS and the IEs common to both Release 15 and Release 16 are only provided once in SIB (i.e. same values configured for both Release 15 and Release 16). But RAN2 has not discussed whether a UE supporting Release 16 WUS shall also support release 15 WUS.
Question 11. Mandatory for UE supporting Release 16 WUS to support Release 15 WUS? 
	Company
	Yes/

No
	Comments

	Lenovo
	Yes
	We agree that a UE supporting Release 16 WUS shall also support release 15 WUS.

	Ericsson
	No
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary 11: TBD

Proposal 11:
TBD
2.7 S1-AP related proposals
This section covers following:

Summary Proposal 6:
Companies can take contributions to RAN3 directly for S1-AP changes.

There are number of other proposals (see [7]) 
· [5]-P2:
To design reasonable paging probability threshold and WSU group set to each paging probability zone, UE distribution information on paging probability for eNB is suggested to be sent to eNB from MME.
· [5]-P3:
UE distribution information on paging probability sent to eNB from MME is gap specific.
· [6]-P1:
To avoid the wrong paging alarm by mobile UE, UE is proposed to apply the WUS grouping in the cells defined by legacy IE Information on Recommended Cells and eNBs for Paging.
· [6]-P2:
To avoid the wrong paging alarm by mobile UE, UE is proposed not to apply the WUS grouping in the cells not defined by legacy IE Information on Recommended Cells and eNBs for Paging. 
·  [10]-P1:
The paging probability information negotiated between UE and MME, and included in paging information over S1, consists of UE’s ‘Paging Probability Class’.
Question 12. Apart from the paging probability classification discussed in earlier section, is there anything from the proposals above that RAN2 need to capture in its specification?
	Company
	Yes/No
	Comments

	Lenovo
	No
	But, for our proposals [5]-P2/P3, we think RAN2 could discuss the issue firstly. In our view, eNB needs to determine the paging probability threshold to map the UEs with different paging probability into the WUS group, UE distribution information on paging probability, such as 40% UE with paging probability less than 0.2, 30% UE with paging probability larger than 0.2 and smaller than 0.6, 30% UE with paging probability larger than 0.6, is an import input for eNB to determine the paging probability threshold. So, we think RAN2 is suggest to agree that eNB requires the UE distribution information in different paging probability zone from MME.
For our proposals [6]-P1/P2, it is more related to section2.5, please see our view in section2.5


	Ericsson
	Yes
	Please see our replies to Q2 and Q3.

	
	
	

	
	
	

	
	
	

	
	
	


Summary 12: TBD

Proposal 12:
TBD
2.8 WUS group selection from the list of WUS groups corresponding to its paging probability
This section covers:

Summary Proposal 7:
RAN2 discuss equation to select a WUS group from the list of WUS groups corresponding to its paging probability set (or non-paging probability set).

Once UE has determined the list of WUS groups corresponding to is paging probability or UE ID based set then UE needs to select one WUS group from this set. The objective is that the UEs be distributed evenly amongst the WUS groups in the set. 

Equation 1 [9]:

UE sub-group ID = floor (UE_ID/A) mod B,
For eMTC: A= N*Ns*Nn

For NB-IoT: A= N*Ns*W


Where:  



- B: the number of WUS group 
- W: total weight of all NB-IoT paging carriers
Equation 1[10]: 

[image: image1.png]WUSroup = ﬂnnr(ﬂnnr (“":‘; )/ ,,) mod N,





where Nw is the number of WUS UE groups in the UE’s PP-class.
Question 13. Which equation you support?
	Company
	Equation 1/

Equation 2/ Other
	Comments

	Ericsson
	Equation 2 provided in [10]
	Please see the related contribution for details.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary 13: TBD

Proposal 13:
TBD
2.9 Draft text for 36.304
This section covers:

Summary Proposal 9:
Use draft text proposal in [3] as the baseline, make changes and incorporate further agreements.
Draft text for TS 36.304 is provided in [11]. This draft text will inevitably need modification based on additional agreements from this RAN2 meeting and possibly from the ongoing RAN1 meeting.
Question 14. Do companies support the text in in [11] as a baseline for TS 36.304?
	Company
	Yes/

No
	Comments

	Ericsson
	
	Need more time to check.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary 14: TBD

Proposal 14:
TBD
2.10 Further group WUS signalling optimisation
This section covers:

Summary Proposal 8:
As there is no concrete proposal it is up to the sourcing company to provide details.

Reference [12] has the following proposal:
“In order to reduce the overhead of WUS configuration to each carrier, the group WUS configuration including WUS resource configuration and the paging probability threshold could be common to each carrier.”

The sourcing companying did not provide details of the optimisation to the signalling discussed during email (see report in [6]).

Question 15. Propose additional signaling optimisation.
	Company
	Proposed optimisation

	Lenovo
	We just want to confirm it is agreement that WUS configuration including WUS resource configuration and the paging probability threshold is common to each carrier, we are fine to the related signalling table in email report in [6].

	
	

	
	

	
	

	
	

	
	


Summary 15: TBD

Proposal 15:
TBD
Summary

TBD
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