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1		Introduction 
[bookmark: _GoBack]The topic of futher EUL Enhancements is an ongoing WI in RAN1 and RAN2. The main sub-topics being discussed are new filtered UPH measurement for faster TTI switching, DTX/DRX enhancements, improved granting, power control after long DTX, access control mechanism improvements, and, HS-DPCCH overhead reduction. This contribution presents some key agreements so far on sub-features that may have an impact on RRM requirements and also presents views on the extent of impact on RAN4 requirements if any. 
2		RAN4 RRM Requirements Impact Analysis
2.1	New Layer 3 Filtered UPH Measurement
The latest agreements in RAN2 on the new layer 3 UPH measurement for further EUL enhancements are as follows. Layer3 filtering will be applied on top of the Layer 1 UPH measurements. The UPH filtering and triggering criteria will be specified in the MAC. New triggers for filtered UPH are introduced when the UPH becomes worse or better than an absolute threshold.  The details of the exact triggers are FFS. The Layer 3 filtering and reporting parameters will be configured in the UE via RRC Measurement Control are "Time-to-trigger", "Hysteresis margins", "Thresholds". The UPH measurement will be sent via the MAC. It is FFS if the legacy SI will be used with a reserved LCH-ID or a new MAC PDU will be introduced. So effectively, the new UPH measurement reports are triggered by a “L3-like” criteria, but there is no new RRC/L3 event defined yet, and the UPH report (i.e. UPH criteria is met) is transmitted to the NodeB to trigger a faster/L1 TTI switch.
The existing UPH requirement in section 9.1.13.2 in TS25.133 is that the reported UE transmission power headroom measurement result shall be an estimate of the average value of the UE transmission power headroom over a 100 ms period. For the new layer 3 filtered UPH measurement, which will be applied on top of layer 1 UPH measurement, it is not clear if the layer 1 UPH measurement period will still be 100ms or could be reduced. A new measurement period for layer 3 UPH may need to be defined based on the number of measurements to be used to filter the layer 3 UPH measurements especially if the layer 1 UPH measurement period is less than 100ms. Since the new layer 3 filtered UPH value is quantized to 5 bits, the same measurement report mapping table can be used as shown in section 9.1.13.3 using the same reporting range i.e. 0 ...+31 dB. Finally a new test case may need to be defined along the lines on section A9.1.9 in TS25.133 to test the measurement accuracy and event triggering.
Proposal 1: Based on RAN2 agreements, RAN4 should discuss the need to define new measurement period, measurement accuracy requirements (if L1 UPH measurement period is changed) and also a new test case to test event triggering for the new layer 3 filtered UPH measurement.
2.2	DTX/DRX Enhancements
2.2.1	DTX Enhancements
The latest agreements in RAN1 on DTX/DRX enhancements and improved granting are as follows. For uplink DTX for the secondary uplink carrier with DC-HSUPA, the DTX cycle 1, DTX cycle 2 and the inactivity threshold for cycle2 can be configured to be different for the secondary carrier than for the primary. The secondary carrier DTX cycle 2 values are extended with up to 1280 TTIs for 2ms TTI. 
Observation 1: No impact to RAN4 RRM requirements is expected due to DTX enhancements
2.2.2	DRX Enhancements
For downlink DRX, single-carrier HSDPA case, introduce a second (longer) DRX cycle with a longer inactivity threshold. Second inactivity threshold values shall use the same set as the current DRX inactivity threshold values.
For downlink multicarrier HSDPA case, autonomously deactivate the secondary carrier after the 2nd inactivity threshold is reached (instead of moving to 2nd DRX cycle). If the 2nd inactivity threshold has been reached, only the primary carrier can be used to transmit data to the UE during the 2nd DRX cycle ON periods, and when data is received, reception on all carriers is resumed. The inactivity timer is common to all DL carriers, i.e. reset when HS-SCCH is received on any of the DL carriers. The above behavior is applicable to all secondary HS-DSCH carriers, regardless of whether they are on the same band as the primary HS-DSCH carrier or on a different band.
2.2.2.1	Requirements Impact in CELL_DCH
In TS25.133 section 8.1.2.2 on FDD intra frequency measurements, if DL_DRX_Active=1, and the UE is performing DRX, intra frequency measurements can be performed when the receiver is active, simultaneously with data reception from the active set cell/s. 
Currently, the cell identification requirement in section 8.1.2.2.1 when UE is performing DRX is as follows:
If DL_DRX_Active = 1 and the UE DRX cycle < 10 subframes, the UE shall be able to identify and decode the SFN of a new detectable cell belonging to the monitored set within Tidentify intra = 800ms. 
If DL_DRX_Active = 1 and the UE DRX cycle ≥ 10 subframes, the UE shall be able to identify and decode the SFN of a new detectable cell belonging to the monitored set within Tidentify intra = 1.5s. 
The applicability of the existing requirements for the 2nd (longer) DRX cycle needs to be discussed in RAN4. When the DRX length is too long, say 80 subframes, the requirement of 1.5s may be too short and may lead to UE waking up more frequently to make measurements thus impacting UE battery life. So either the requirement can be scaled linearly with the length of DRX cycle TDRX_Cycle or have different fixed requirement for each DRX length as proposed in [4]. 
Similar observations hold for FDD inter-frequency cell identification requirement in section 8.1.2.3.1 when UE is performing DRX
Proposal 2: The cell identification requirement in CELL_DCH when DL_DRX_Active = 1 and the UE DRX cycle ≥ 10 subframes should be scaled linearly with the length of DRX cycle. If the maximum DRX cycle length supported today is ‘n’ subframes and the cell identification requirement is ‘T’ seconds, the modified requirement for all DRX lengths ‘m’ greater than ‘n’ would be m*T/n.
Currently, the CPICH intra-frequency measurement period requirement in section 8.1.2.2.2 is 200 ms. When UE is performing DRX, the UE shall be capable of performing CPICH measurements for at least Ymeasurement intra cells and is a function of the minimum time that is available for intra frequency measurements during the measurement period. If DL_DRX_Active=1, and the UE is performing DRX, intra frequency measurements are assumed only to be performed when the receiver is guaranteed to be active, and simultaneously to data reception from the active set cell/s. Thus a longer DRX cycle would mean more cells to be monitored in 200ms.
The applicability of the existing requirements for the 2nd (longer) DRX cycle needs to be discussed in RAN4. When the DRX length is too long, say 80 subframes, the requirement of 200ms may be too short and may lead to more cells being monitored leading to higher current consumption. So either the requirement can be scaled linearly with the length of DRX cycle TDRX_Cycle or have different fixed requirement for each DRX length as proposed in [4].
Similar observations hold for FDD inter-frequency CPICH measurement requirement in section 8.1.2.3.2 when UE is performing DRX.
Proposal 3: The CPICH measurement requirement in CELL_DCH when DL_DRX_Active = 1 and the UE DRX cycle ≥ 10 subframes should be scaled linearly with the length of DRX cycle. If the maximum DRX cycle length supported today is ‘n’ subframes and the CPICH measurement requirement is ‘T’ seconds, the modified requirement for all DRX lengths ‘m’ greater than ‘n’ would be m*T/n.
2.3	Access Control Mechanism Improvements
Differentiation of access delays or access restrictions according to UTRAN assigned priorities is being considered as enhancement to improve access control and performance in case of UL overload. The following agreements were reached at RAN2#85 with regard to such solution. RAN2 signalling will allow differentiation of access based on network assigned group. The UE may be configured with a group via dedicated signalling. For each group the network will broadcast access parameters and actions. The access control mechanism will be applicable for DTCH traffic in CELL_FACH or in CELL_PCH with seamless transitions.
In RAN2#85bis meeting, some agreements that were made are as follows. The ‘group access control’ will not be configured per radio bearer or traffic type. It will be per UE. A UE can be configured with at most one access group. The group based access control mechanism will apply only to DTCH.  The group access control will not be applicable to signaling messages. The messages used to configure the UE with the ‘access group’ are Radio Bearer Setup, Radio Bearer Release and Radio Bearer Reconfiguration messages.  The ‘access group’ information should be cleared when SRNS relocation occurs. The maximum number of access groups which can be defined by the NW is 16. For each access group the SIB will indicate block/unblock. After an access group is unblocked, the UE can access the system after a fixed delay.  
Observation 2: No impact to RAN4 RRM requirements is expected due to access control mechanism improvements.
3		Conclusion
This contribution has evaluated the RRM requirements impact of further EUL enhancements being discussed in RAN1 and RAN2 and presented some observations and proposals on the impact.
Observation 1: No impact to RAN4 RRM requirements is expected due to DTX enhancements
Observation 2: No impact to RAN4 RRM requirements is expected due to access control mechanism improvements.
Proposal 1: Based on RAN2 agreements, RAN4 should discuss the need to define new measurement period, measurement accuracy requirements (if L1 UPH measurement period is changed) and also a new test case to test event triggering for the new layer 3 filtered UPH measurement.
Proposal 2: The cell identification requirement in CELL_DCH when DL_DRX_Active = 1 and the UE DRX cycle ≥ 10 subframes should be scaled linearly with the length of DRX cycle. If the maximum DRX cycle length supported today is ‘n’ subframes and the cell identification requirement is ‘T’ seconds, the modified requirement for all DRX lengths ‘m’ greater than ‘n’ would be m*T/n.
Proposal 3: The CPICH measurement requirement in CELL_DCH when DL_DRX_Active = 1 and the UE DRX cycle ≥ 10 subframes should be scaled linearly with the length of DRX cycle. If the maximum DRX cycle length supported today is ‘n’ subframes and the CPICH measurement requirement is ‘T’ seconds, the modified requirement for all DRX lengths ‘m’ greater than ‘n’ would be m*T/n.
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