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1 Introduction

CB: # 79_Rel-15_WUS

- concentrate on the scenario as described by SA2 and on the reply LS (QC)

- check RAN3 st2 impact? (probably minimal)

- seems no RAN3 st3 impact?

- whether a correction is needed (e.g. as proposed by Nok/HW)?

- check details

(ZTE - moderator)

Summary of offline disc R3-204043
2 For the Chairman’s Notes

Propose the following:

3 Discussion

After online discussion, this CB mainly focuses on the reply LS and corresponding RAN3 CRs.

	1
Overall description

SA2 thanks RAN3 for the LS on assistance indication for WUS and would like to provide the following feedback.

SA2 has agreed the attached CRs which restrict the use of WUS to the last used cell (the cell in which the UE’s RRC connection was last released) by eNB and UE while avoiding the issues that RAN3 raised in R3-201397.

SA2 has assumed that the eNB will be able to determine, while a UE is in connected mode, whether the UE supports WUS, based on UE Radio Capability information provided to the eNB from the MME. If this is not possible for all types of UE that support WUS, then SA2 asks RAN2/RAN3 to inform SA2 so SA2 can update their specifications accordingly.

2
Actions

To RAN2, RAN3

ACTION: SA2 asks RAN2 and RAN3 to take the above into account and to provide feedback, if required, on eNB determining a UE supports WUS in connected mode


	4.3.21.4
Wake Up Signal Assistance

4.3.21.4.1
General

The RAN and UE may use a Wake Up Signal (WUS) to reduce the UE’s idle mode power consumption. The RAN sends the WUS shortly before the UE’s paging occasion. The WUS feature enables UEs to determine that in the paging occasions immediately following their WUS occasion they will not be paged if their WUS is not transmitted, or that they might be paged if their WUS is transmitted (see TS 36.304 [34]).

To avoid waking up UEs due to an MME paging other UEs across multiple cells (e.g. due to frequent UE mobility and/or for low paging latency services such as VoLTE), the use of WUS by the eNB and the UE is restricted to the last used cell, i.e. the cell in which the UE’s RRC connection was last released. To support this:

a)
WUS-capable eNBs should provide the Recommended Cells for Paging IE in the Information On Recommended Cells And eNBs For Paging IE (see TS 36.413 [36]) to the MME in the S1 UE Context Release Complete or UE Context Suspend Request messages for WUS capable UEs;

b)
if received during the last S1 UE Context Release Complete or UE Context Suspend Request message, the MME provides (without modification) the Recommended Cells for Paging as Assistance Data for Recommended Cells IE in the S1-AP Paging message to the RAN (see also TS 36.413 [36]); and
c)
the MME shall delete (or mark as invalid) the Information On Recommended Cells And eNBs For Paging when a new S1-AP association is established for the UE.
In the S1-AP Paging message, the last used cell ID is sent in the Assistance Data for Recommended Cells IE in the Assistance Data for Paging IE (see TS 36.413 [36]). When receiving an S1-AP Paging message for a WUS-capable UE that also includes the Assistance Data for Recommended Cells IE then a WUS-capable eNB shall only broadcast the WUS on the cell that matches the last used cell ID.


3.1 Issues raised from the SA2 LS and related CRs
According to the SA2 LS and attached agreed CR, SA2 agreed that the MME provides (without modification) the Recommended Cells for Paging as Assistance Data for Recommended Cells IE in the S1-AP Paging message to the RAN, it raised two issues.

1. Can eNB always provide Recommended Cells for Paging to the MME?

2. Does MME need to enhance to transparently forward Recommended Cells for Paging as Assistance Data for Recommended Cells IE in the S1-AP Paging message to the RAN?

In the contributions [6] and [10], in case of inter-eNB handover, the target eNB cannot acquire UE WUS capability. Otherwise, the eNB can acquire UE WUS capability information.

Question 1: Do companies agree that eNB cannot acquire UE WUS capability information in case of inter-eNB handover.

	Company
	Comment

	ZTE
	Yes, in case of inter-eNB handover, the target eNB cannot acquire this information. 

	
	

	
	

	
	

	
	

	
	


In the contribution [6], it means that the MME shall be enhanced, i.e., the MME shall always transparently forward this information to RAN.
	TS23.401
	If the Information On Recommended Cells And ENBs For Paging is available in the MME, the MME shall take that information into account to determine the eNBs for paging and, when paging an eNB, the MME may transparently convey the information on recommended cells to the eNB.


Question 2: Do companies agree that the legacy MME may not transparently provide Recommended Cells for Paging to the eNB?

	Company
	Comment

	ZTE
	Yes, according to the TS23.401 spec, it seems so.

	
	

	
	

	
	

	
	

	
	


3.2 Impact on 36.300
In the current stage 2 spec, some changes are needed to align with both RAN3 agreement and SA2 progress.
	10.1.4
Paging and C-plane establishment

<skip unrelated part>
When WUS is used in idle mode, the following are applicable:

-
The WUS is used to indicate that the UE shall monitor MPDCCH or NPDCCH to receive paging in that cell;

-
For a UE not configured with extended DRX, the WUS is associated to one paging occasion (N = 1);

-
For a UE configured with extended DRX, the WUS can be associated to one or multiple paging occasion(s) (N ≥ 1) in a PTW;

-
If UE detects the WUS, the UE shall monitor the following N paging occasions unless it has received a paging message;

-
The paging operation in the MME is not aware of the use of the WUS in the eNB.
The timing between WUS and the paging occasion (PO) is illustrated in Figure 10.1.4-1. The UE can expect WUS repetitions during "Configured maximum WUS duration" but the actual WUS transmission can be shorter, e.g. for UE in good coverage. The UE does not monitor WUS during the non-zero "Gap".
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Figure 10.1.4-1: Illustration of WUS timing


In the last RAN3 #107bis-e meeting, it has been agreed that:

	eNB WUS capability is not sent to MME by S1AP signaling, it can be achieved via OAM configuration.


It means that the paging operation in the MME is aware of the use of the WUS in the eNB.
Question 3: Do companies agree to correct that the paging operation in the MME is aware of the use of the WUS in the eNB in TS36.300?

	Proposal : The paging operation in the MME is aware of the use of the WUS in the eNB in TS36.300

	Company
	Comment

	ZTE
	Yes, according to our agreement, it seems so.

	
	

	
	

	
	

	
	

	
	


According to agreed SA2 CR，the following yellowed highlight sentence shall be mentioned. 

	a)
WUS-capable eNBs should provide the Recommended Cells for Paging IE in the Information On Recommended Cells And eNBs For Paging IE (see TS 36.413 [36]) to the MME in the S1 UE Context Release Complete or UE Context Suspend Request messages for WUS capable UEs;


If the answer of Q1 is “yes” (i.e., in some cases, the (target) eNB cannot acquire the UE WUS capability information), then, simply, it is suggested for WUS-capable eNB to always provide the Recommended Cells for Paging IE in the Information On Recommended Cells And eNBs For Paging IE (see TS 36.413 [36]) to the MME. So, it is proposed as below.

Question 4: Do companies agree with the following Proposal and to capture it into the TS36.300?
	Proposal : WUS-capable eNBs should provide the Recommended Cells for Paging IE in the Information On Recommended Cells And eNBs For Paging IE (see TS 36.413 [36]) to the MME in the S1 UE Context Release Complete or UE Context Suspend Request messages.

	Company
	Comment

	ZTE
	Yes, the last part (i.e., “for WUS capable UEs”) of last sentence should be removed, since eNB cannot always obtain the UE’s WUS capability.

	
	

	
	

	
	

	
	

	
	


If the answer of Q2 is “yes”, then in case of legacy MME, the WUS-capable eNB may not acquire last cell information through the Recommended Cells for Paging as Assistance Data for Recommended Cells IE in the S1-AP Paging message. In this case, the WUS-capable eNB shall broadcast WUS signalling within TA scope, then the paging will not be missed by UE.

Question 5: Do company agree with the following proposal and to capture it into the TS36.300.

	Proposal: If WUS-capable eNB does not acquire last cell information from MME, it shall broadcast WUS within TA scope.

	Company
	Comment

	ZTE
	Yes, it is not normal case (i.e., WUS-capable eNB can usually acquire the last cell), so it is acceptable.

	
	

	
	

	
	

	
	

	
	


If the answers of Q3, Q4 and Q5 are “yes”, then we can agree to capture them into the TS36.300.

a) The paging operation in the MME is aware of the use of the WUS in the eNB
b) WUS-capable eNBs should provide the Recommended Cells for Paging IE in the Information On Recommended Cells And eNBs For Paging IE (see TS 36.413 [36]) to the MME in the S1 UE Context Release Complete or UE Context Suspend Request messages.

c) If the UE’s last serving cell is indicated in the S1-MME PAGING message as received from the eNB at UE Context Release or Suspend[within the Recommended Cells for Paging], as specified in TS 23.401, the WUS-capable eNBs shall send WUS in the concerned last serving cell. Otherwise, the WUS-capable eNBs shall broadcast WUS in the TA scope.

Question 6: Do companies agree to capture or simplify above a), b) and c) into the TS36.300?
	Company
	Comment

	ZTE
	Include a, b and c.

	
	

	
	

	
	

	
	

	
	


Question 7: Besides, companies are kindly invited to input other suggestion to capture into TS36.300.

	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	


3.3 Impact on TS36.413

In contribution [7], it adds a new sentence as below, to capture the latest SA2 progress.

	If the Assistance Data for Recommended Cells IE is not included in the Assistance Data for Paging IE in the PAGING message, the eNB should use WUS in all the relevant cells when page a WUS capable UE.


However, if our stage 2 correction is agreed and has captured above correction, it seems no need to introduce it into the stage 3 spec.

Question 8: Do company agree that above correction can be captured into TS36.300?

	Company
	Comment

	ZTE
	Yes, it can be captured in 36.300

	
	

	
	

	
	

	
	

	
	


In contribution [12], it is proposed that when the last serving eNB sends the Recommended Cells for Paging IE to the MME in UE Context Release Complete or Suspend Request messages for WUS reasons, it includes a WUS Indicator IE to inform the MME of the purpose of the included Recommended Cells for Paging IE. 

Question 9: Do company agree to introduce a new WUS Indicator IE into TS36.413?

	Company
	Comment

	ZTE
	No, we do not need this enhancement. In our view, MME does not differentiate the usage of this information, it just transparently forward this information to the RAN via S1 Paging message.

	
	

	
	

	
	

	
	

	
	


3.4 Draft reply LS

In the reply LS, RAN3 shall notify that:

1) eNB WUS capability is not sent to MME by S1AP signaling, it can be achieved via OAM configuration, which is already agreed in RAN3.
2) WUS-capable eNBs should provide the Recommended Cells for Paging IE in the Information On Recommended Cells And eNBs For Paging IE (see TS 36.413 [36]) to the MME in the S1 UE Context Release Complete or UE Context Suspend Request messages.

3) eNB cannot always determine whether a UE supports WUS in connected mode. i.e. eNB cannot obtain the UE’s WUS capability in the case of inter-NodeB handover. 
4) FFS
Question 10: Companies are kindly to input your view for the reply LS.
	Company
	Comment

	ZTE
	At least 1), 2) and 3) are needed.

	
	

	
	

	
	

	
	

	
	


4 Conclusion, Recommendations [if needed]

If needed
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