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	*********First change**********


11.3
Measurements to Support Scheduler Operation

Measurement reports are required to enable the scheduler to operate in both uplink and downlink. These include transport volume and measurements of a UEs radio environment.
Uplink buffer status reports (BSR) are needed to provide support for QoS-aware packet scheduling. In E-UTRAN uplink buffer status reports refer to the data that is buffered in for a group of logical channel (LCG) in the UE. Four LCGs and two formats are used for reporting in uplink:
-
A short format for which only one BSR (of one LCG) is reported;

-
A long format for which all four BSRs (of all four LCGs) are reported.

Uplink buffer status reports are transmitted using MAC signalling.

In DC, LCG is configured per CG.
In DC, BSR configuration, triggering and reporting are independently performed per CG. For split bearers, the PDCP data is considered in BSR in the CG(s) configured by RRC.
For LWA bearers, only the data that may be sent over LTE (except UL data already sent or decided to be sent to WLAN MAC) is considered for BSR. LWA bearer configured to use WLAN only in the UL does not trigger BSR.
Editor’s note: FFS how to best capture the wording of which data is excluded from BSR.

	*********Next change**********


14.2
Security termination points

The table below describes the security termination points.

Table 14.2-1 Security Termination Points

	
	Ciphering
	Integrity Protection

	NAS Signalling
	Required and terminated in MME
	Required and terminated in MME

	U-Plane Data
	Required and terminated in eNB 
(NOTE 2)
	Not Required 
(NOTE 1)

	RRC Signalling (AS)
	Required and terminated in eNB

	Required and terminated in eNB


	MAC Signalling (AS)
	Not required
	Not required

	NOTE 1:
Integrity protection for U-Plane is not required and thus it is not supported between UE and Serving Gateway or for the transport of user plane data between eNB and Serving Gateway on S1 interface.
NOTE 2: Also applicable to LWA bearers.


Editor’s note: it is FFS wheather the change above is needed.

The table below describes the security termination points for DC with SCG bearers and split bearers.

Table 14.2-2 Security Termination Points in DC

	
	Ciphering
	Integrity Protection

	NAS Signalling
	Required and terminated in MME
	Required and terminated in MME

	U-Plane Data for MCG bearers
	Required and terminated in MeNB
	Not Required

	U-Plane Data for SCG bearers
	Required and terminated in SeNB
	Not Required

	U-Plane Data for split bearers
	Required and terminated in MeNB
	Not Required

	RRC Signalling (AS)
	Required and terminated in MeNB
	Required and terminated in MeNB


	*********Next change**********


14.3.3
Intra E-UTRAN Mobility

The key hierarchy does not allow, as is, explicit RRC and UP key updates, but RRC and UP keys are derived based on the algorithm identifiers and KeNB which results with new RRC and UP keys at every handover:

-
Source eNB and UE independently create KeNB* with the input parameters as described in 3GPP TS 33.401 [22];

-
KeNB* is given to Target eNB during the HO preparation phase;

-
Both Target eNB and UE considers the new KeNB equal to the received KeNB*.

The handling of HFN and PDCP SN at handover depends on the type of radio bearer:

-
SRB: HFN and PDCP SN are reset.

-
RLC-UM bearers: HFN and PDCP SN are reset.

-
RLC-AM bearers: PDCP SN and HFN are maintained (10.1.2.3).

NOTE:
COUNT reusing avoidance is left to network implementation.
For LWA, eNB may not trigger the S-KWT update during handover without WT change. In such a case, the eNB triggers S-KWT update at later time via a separate RRC reconfiguration procedure.

	*********Next change**********


22A.1.2
Radio Protocol Architecture

22A.1.2
Radio Protocol Architecture

In LWA, the radio protocol architecture that a particular bearer uses depends on the LWA backhaul scenario and how the bearer is set up. Two bearer types exist for LWA: split LWA bearer and switched LWA bearer. Those two bearer types are depicted on Figure 22A.1.2-1 for the collocated scenario and on Figure 22A.1.2-2 for the non-collocated scenario.
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Figure 22A.1.2-1: LWA Radio Protocol Architecture for the Collocated Scenario
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Figure 22A.1.2-2: LWA Radio Protocol Architecture for the Non-Collocated Scenario
In the downlink, for PDUs sent over WLAN in LWA operation, the LWAAP entity [66] generates LWAAP PDU containing a DRB identity and the WT uses the LWA EtherType 0x9E65 for forwarding the data to the UE over WLAN. The UE uses the LWA EtherType to determine that the received PDU belongs to an LWA bearer and uses the DRB identity to determine to which LWA bearer the PDU belongs to.
In the uplink, for PDUs sent over WLAN in LWA operation, the LWAAP entity in the UE generates LWAAP PDU containing a DRB identity and the UE uses the LWA EtherType 0x9E65 for sending the data over WLAN.
LWA supports split bearer operation where the PDCP sublayer supports in-sequence delivery of upper layer PDUs based on the reordering procedure introduced for DC. 
The UE supporting LWA may be configured by the eNB to send PDCP status report or LWA status report [15], in cases where feedback from WT is not available.
Only RLC AM can be configured for an LWA bearer.

E-UTRAN does not configure LWA with DC, LWIP or RCLWI simultaneously for the same UE.

If LWA and RAN assisted WLAN interworking are simultaneously configured for the same UE, in RRC Connected, the UE only applies LWA.
For LWA bearer UL configuration, if the data available for transmission exceeds the threshold indicated by E-UTRAN the UE decides which PDCP PDUs are sent over WLAN or LTE. If the data available does not exceed the threshold, the UE transmits PDCP PDUs on LTE or WLAN as configured by E-UTRAN.

For each LWA DRB, E-UTRAN configures the IEEE 802.11 AC value to be used for the PDCP PDUs that are sent over WLAN in the uplink.
	*********Next change**********


22A.1.5
WLAN Measurements

The UE supporting LWA may be configured by the E-UTRAN to perform WLAN measurements. WLAN measurement object can be configured using WLAN identifiers (BSSID, HESSID and SSID), WLAN carrier information and WLAN band (2.4GHz, 5GHz and 60GHz). WLAN measurement reporting is triggered using RSSI. WLAN measurement report contains, for each included WLAN, RSSI and WLAN identifier, and may contain WLAN carrier information, WLAN band, channel utilization, station count, admission capacity, backhaul rate and an indication whether the UE is connected to the WLAN.
WLAN measurements may be configured to support the following:

1.
LWA activation;
2.
Inter WLAN mobility set mobility;

3.
LWA deactivation.
UE is configured with measurements for WLAN using IEEE terminology [65] (e.g. 'Country', 'Operating Class', and/or 'Channel Number').
	*********End changes**********


Annex YY (informative): Enhanced LWA (eLWA) Agreements

This Annex contains the RAN2 agreements on eLWA. The agreements are provided verbatim (except renumbering and editorial corrections) for reference.This annex shall be removed once the WI is completed.

YY.1
RAN2#93-bis

Agreements

1: 
For Rel-14 LWA, UL PDCP PDU transmitted over WLAN is identified by using the same Ethertype value as that used in DL.

2
In Rel-14 LWA, multiple UL LWA bearers per UE on WLAN link should be supported.

3:
LWAAP layer is also used to support UL LWA bearer transfer for Rel-14 LWA.

4:
LTE buffer status information will not be reported over the WLAN link. 

5: 
It is proposed to adopt figure 3 (from R2-162183) as the updated overall protocol model for LWAAP in TS36.360

For the eNB key based method, ask SA3 if the UE performs HO and KeNB is changed and the UE is already associated with WLAN, can the UE contiue with the existing key or must the UE apply the new key (e.g. by re-association, or something different, etc).
RAN2 can discuss principle of the inter-eNB handover without WT change (e.g. whether we want to support delta confuguration) but we leave details of the network call flow to RAN3.

Ask IEEE if they have defined measurements and measurement performance requirements for 60GHz to which 3GPP could refer. Ask if the measurements for different technologies are different.

YY.2
RAN2#94

Agreements

RAN2 will first discuss and agree on how uplink data will be transmitted for an LWA bearer on LTE and WLAN before discussing options for uplink direction.

Sending a PDCP PDUs to WLAN is based on “some” eNB control without impacting existing WLAN MAC. (this eliminate full per packet eNB scheduling of WLAN and eliminates full UE implementation).

Only support split bearer type for Rel-14 eLWA UL.

UE can be configured so that traffic on the UL split bearer can only be submitted for transmission on both, WLAN only or LTE only.

FFS whether we additionally have a threshold like mechanism, e.g. similar to DC.

Add support for 60Ghz band in WLAN measurements (at least RSSI) and LWA configuration (i.e. mobility set).

Send LS to SA3 to ask if it would be possible to disable PDCP encryption for high data rate traffic over WLAN. Ask if it impacts the previous response on mobility.

YY.3 
RAN2#95

YY.3.1
Uplink over WLAN

	Agreements

1. If the UL of a bearer can be configured over WLAN only, that bearer will never trigger BSR while the UL is configured only over WLAN.

2. All UL data that may potentially be sent over LTE (except UL data already sent or decided to be sent to WLAN MAC) is counted towards the BSR. (This may not result in any change to the stage 3 specification.)

3. When UL bearer split is enabled, UE decides which PDUs to transmit on WLAN link (FFS  how this might work in detail within limits of the mechanism for splitting traffic between  LTE an WLAN).

4. Uplink transmission over WLAN will not impact LTE MAC procedures for buffer status reporting (trigger, format, and transmission) and logical channel multiplexing and assembly. Determination of which PDUs are send over WLAN is not determined by MAC, RLC, LWAAP.

5. For eLWA UL, a threshold is configured by eNB and the UE will send UL traffic on both LTE and WLAN links only if the data available for transmission in PDCP exceeds the threshold. (intention is that the threshold is considered in UE before any traffic is sent to WLAN )

5a
When above threshold the distribution of traffic to the 2 links is according to agreement 3.
6. For eLWA UL, when the data available for transmission in PDCP is below or equal to the threshold, the UE will send UL traffic over LTE link only or WLAN link only as configured by the eNB.

7. Mapping between LWA bearer and IEEE 802.11 AC will be determined in the WT. RRC used to provide the mapping to the UE. RAN3 to complete the Xw aspects.


YY.3.2 Mobility enhancements

	Agreements

8. RAN2 to include LWA-Config-r13 and the WLAN measurement results in the AS-Config.

9. eNB does not need to change WLAN security key at handover but does need to be replaced at some later time.

10. Handover and S-KWT update can be achieved with 2  independent procedures over the radio. First a handover that does not trigger a S-KWT update, and then at a later time a reconfiguration procedure that does trigger S-KWT update.
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