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Introduction
[bookmark: _Hlk510705081]In Rel-16 NR, a study item (SI) on UE power saving was started. The results are captured in [1].  
At RAN1 #95 and RAN1 AH-1901 multiple contributions provided results for an agreed test case and various new power saving schemes. 
In this contribution, we perform a parameter search to identify DRX settings, including short DRX, which provide a good tradeoff between energy consumption and latency. Using the agreed baseline and 3 sets of settings from the aforementioned search we then examine the potential energy savings when using PDCCH wake-up signal (WUS) and go-to-sleep (GTS) and the related cost in terms of average latency. Finally, we study the impact of cell search and measurements in combination with DRX and WUS.
Discussion
The results presented in this contribution are generated using a single-user simulation tool. Calibration results for the tool were reported in [2]. The simulation follows the scenario definition from [1]:
· Subcarrier spacing: 30 kHz 
· Power modelling reference configuration for FR1
· System bandwidth 100MHz 
· DL BWP. 10-symbol PDSCH (one symbol occupied by DMRS)
· Capable of carrying 868584 information bits per slot (Note: a packet can fit within a PDSCH transmission)
· No UL slot 
· No retransmissions
· Single user
· FTP model 3 with interarrival rate of 200 ms. A total of 10.000 packets are transferred.

To ensure that the results are comparable and to enable calculation of relative gains we propose to capture absolute energy consumption and mean latency in the TR [1].
Proposal 1: Both absolute energy consumption and mean latency are captured for the proposals in the TR 
DRX parameter search
In [1] the baseline DRX configuration is 160 ms long DRX cycle, 100 ms Inactivity Timer, and 8 ms On Duration. However, the NR specification [3] and the agreed power model [1] provide specification and means, respectively, for many other DRX configurations including short DRX. In this section we evaluate selected sets of parameters as defined in Table 2‑1. Note that the short DRX is only configured for DRX Inactivity Timer < 100 ms, and that short DRX cycles are always configured to be shorter than the DRX long cycle. 
[bookmark: _Ref961596]Table 2‑1 DRX parameter search sets.
	DRX parameter
	Value

	DRX long cycle
	{20 40 80 160} ms

	DRX Inactivity Timer
	{5 20 100} ms

	DRX On Duration
	{4 8} ms

	Short DRX cycle
	{10 20 40} ms

	Number of short cycles
	{3 5 10}


The simulation results for FTP3 are presented in Figure 1. The x-axis is the energy consumption of the current set relative to the set which consumes the most energy, while the y-axis is the mean latency of the current set relative to the set which has the maximum mean latency. 
[image: ]
[bookmark: _Ref961718]Figure 1 DRX parameter search result for FTP3. “Cycle” in the legend refers to the DRX long cycle, “inacT” refers to Inactivity Timer, “onD” is the On Duration, “short DRX” is the short DRX cycle, and “#cyc” is the number of short DRX cycles.
The results show that the sets with 160 ms DRX long cycle result in relatively low energy consumption (15-55% of the maximum), at the cost of a long mean latency being 60-100 % of the maximum. Using shorter DRX Long cycles of 80 ms, 40 ms, and 20 ms, results in lower mean latencies, but also increasing energy consumption. 
In general, an On Duration of 4 ms results in improved energy optmisation than the 8 ms case (red outline of markers) with a minor impact on latency. Similarly, a short Inactivity Timer (5-20 ms) results in lower energy consumption with minimal latency impact as compared to longer (100 ms). 
Finally, the results demonstrate the benefit of short DRX. We configured the combination of short DRX cycle and number of short DRX cycles to at least be 100 ms, such that it is comparable with the 100 ms Inactivity Timer baseline. No matter the combination, short DRX provides lower energy consumption than the reference cases with long Inactivity Timers and long DRX only. 
The agreed baseline configuration (160 ms long cycle, 100 ms Inactivity Timer, and 8 ms On Duration) results in 2-4 times higher energy and mean latency as compared to the best schemes (either energy or latency). 
Therefore, we propose to account three additional reference configurations, based on Short DRX, for further examination of energy-latency tradeoffs to ensure that considered schemes provide sufficient gains against Rel-15 baseline. The latency and energy results of the 3 configurations are compared with the reference case in Table 2‑2.
· 20 ms long cycle, 5 ms Inactivity timer, 4 ms On Duration, short DRX cycle of 10 ms with 10 cycles
· 40 ms long cycle, 5 ms Inactivity timer, 4 ms On Duration, short DRX cycle of 20 ms with 5 cycles
· 80 ms long cycle, 5 ms Inactivity timer, 8 ms On Duration, short DRX cycle of 40 ms with 3 cycles

[bookmark: _Ref1024603]Table 2‑2 Selected DRX parameter search results for FTP3.
	Parameter
	Reference case
	Short DRX i
	Short DRX ii
	Short DRX iii

	DRX long cycle
	160 ms
	20 ms
	40 ms
	80 ms

	DRX inactivity timer
	100 ms
	5 ms
	5 ms
	5 ms

	DRX on duration
	8 ms
	4 ms
	4 ms
	8 ms

	Short DRX cycle
	n/a
	10 ms
	20 ms
	40 ms

	Number of short cycles
	n/a
	10
	5
	3

	Absolute energy
	145342876 units
	198960000 units
	102274284 units
	77486778 units

	Mean latency
	46.7 ms
	5.2 ms
	14.5 ms
	31.1 ms

	Relative energy to maximum energy
	52.3 %
	68.5 %
	35.2 %
	26.7 %

	Relative mean latency to maximum mean latency
	65.2 %
	7.7 %
	21.3 %
	45.7 %



Observation 1: Short On Duration (4 ms) and short Inactivity Timer (5-20 ms) results in significant energy savings with limited impact on latency as compared to the baseline DRX configuration.
Observation 2: Release 15 Short DRX provides significant energy-latency improvement as compared to the use of Inactivity timer.
Proposal 2: Account for Release 15 long and short DRX when evaluating the energy-latency performance of release 16 schemes. Table 2‑2 provides 3 configurations.
For sake of generality we have also evaluated the DRX parameter sets for the HTTP web browsing model with a mean reading time of 4 s [5]. The result is illustrated in Figure 2 and selected sets in Table 2‑3. The energy-latency results for web browsing convey the same message as the results in Figure 1; the DRX long cycle is dominating the overall performance, while on duration, inactivity timer ca provide energy-latency improvement as discussed above. Clearly using as long DRX cycle as possible is beneficial if the achievable latency is acceptable and the impact to mobility performance can be restricted [6].
[image: ]
[bookmark: _Ref1135357]Figure 2 DRX parameter search result for HTTP web browsing. “Cycle” in the legend refers to the DRX long cycle, “inacT” refers to Inactivity Timer, “onD” is the On Duration, “short DRX” is the short DRX cycle, and “#cyc” is the number of short DRX cycles.

[bookmark: _Ref1136283][bookmark: _Ref1136278]Table 2‑3 Selected DRX parameter search results for web browsing.
	Parameter
	Reference case
	Short DRX i
	Short DRX ii
	Short DRX iii

	DRX long cycle
	160 ms
	20 ms
	40 ms
	80 ms

	DRX inactivity timer
	100 ms
	5 ms
	5 ms
	5 ms

	DRX on duration
	8 ms
	4 ms
	4 ms
	8 ms

	Short DRX cycle
	n/a
	10 ms
	20 ms
	40 ms

	Number of short cycles
	n/a
	10
	5
	3

	Absolute energy
	45016524 units
	170939164 units
	75298707 units
	61838460 units

	Mean latency
	49.5 ms
	4.66 ms
	14.1 ms
	29.1 ms

	Relative energy to maximum energy
	18.5 %
	70.4 %
	31.0 %
	25.5 %

	Relative mean latency to maximum mean latency
	76.0 %
	7.1 %
	21.6 %
	44.7 %



Wake-up signal
A key objective of the ongoing 3GPP study item [1] is the study of signal/channel to trigger power saving, commonly referred as wake-up signal (WUS). The WUS can be implemented either using a secondary radio or using the ordinary NR radio. In case of the latter, the WUS may be based on PDCCH coding or other existing NR channel coding techniques as evident from recent contributions at RAN1 #95 and RAN1 AH-1901. 
In this contribution, we study the impact of the WUS power level to the attainable power saving gains. We assume the WUS precedes the DRX On Duration and will indicate whether the UE need to wake up in the given On-Duration to receive t data. We assume the UE will follow the agreed power model in terms of applicable sleep modes and transition times. Furthermore, we assume a small delay (3 slots) between the WUS and DRX On-Duration, allowing the UE to decode the WUS and prepare for data reception. The WUS implementation is illustrated in Figure 3. Note Radio Resource Management (RRM) results are not included in this evaluation, but selected results for RRM+WUS are presented in section 2.4.
[image: ]
[bookmark: _Ref1029339]Figure 3 Wake-up signal implementation.

The WUS+DRX schemes under study are listed together with the energy and latency results in Table 2‑4. The WUS scheme is evaluated using WUS power levels of 10, 50 and 100 units, where the latter corresponds to the full PDCCH decoding power level. 
[bookmark: _Ref1039680]Table 2‑4 WUS configurations and simulation results.
	Parameter
	Case 10-13
Reference case
	Case 20-23
Short DRX i
	Case 30-33
Short DRX ii
	Case 40-43
Short DRX iii

	DRX long cycle
	160 ms
	80 ms
	40 ms
	20 ms

	DRX inactivity timer
	100 ms
	5 ms
	5 ms
	5 ms

	DRX on duration
	8 ms
	8 ms
	4 ms
	4 ms

	Short DRX cycle
	n/a
	40 ms
	20 ms
	10 ms

	Number of short cycles
	n/a
	3
	5
	10

	WUS power level
	Case x0: n/a, Case x1: 10 units, Case x2: 50 units, Case x3: 100 units

	Absolute energy [units]
	10: 151682387
11: 138601719
12: 138716190
13: 139860887
	20: 78073432
21: 62208308
22: 62819068
23: 63582502
	30: 103096777
31: 82757455
32: 84021095
33: 85600613
	40: 201668275
41: 164144242
42: 166636202
43: 169751089

	Mean latency [ms]
	10: 44.2
11-13: 49.6 ms
	20: 31.1
21-23: 34.6
	30: 14.4
31-33: 16.8
	40: 5.06
41:43: 7.67

	Relative WUS energy saving compared to case x0
	11: 8.6 %
12: 8.5 %
13: 7.8 %
	21: 20.3 %
22: 19.5 %
23: 18.6 %
	31: 19.7 %
32: 18.5 %
33: 17.0 %
	41: 18.6 %
42: 17.4 %
43: 15.8 %



The WUS scheme results in a small delay increase. The reason is that with ordinary DRX some data packets might arrive during the current On-Duration and thus they would be scheduled. Using the WUS scheme, if there was no data packet since the last DRX cycle the On-Duation will not be started, and thus the data packet arriving during the (non-occuring) On-Duration is delayed by on DRX cycle. The resulting increase in latency across the DRX schemes is 2-5 ms.
In terms of energy consumption, the WUS scheme reduces the total energy with about 8 % for the case 1x i.e. without short DRX, while the gain is 15-20 % for the cases with short DRX. The relative gain is larger when short DRX is configured, as the baseline power consumption is smaller and WUS removes the unneccesary On-Durations, resulting roughly same absolute level power reduction. Changing the WUS power level has only a minor impact to the attainable power saving gains, in order of maximum 3 %-points. 
A visual comparison of the cases’ energy and latency performance is given in Figure 4. [image: ]
[bookmark: _Ref1040698][bookmark: _Ref1040694]Figure 4 Impact of wake-up signal power level. Cases x0: no WUS, x1: 10 units WUS, x2: 50 units WUS, x3: 100 units WUS. Blue bars indicate relative energy consumption, while black bars indicate average latency. Case configurations are in Table 2‑4.

Observation 3: The PDCCH-based WUS, preceding DRX On Duration, provides 15-20 % energy saving when combined with short DRX, and less than 5 ms additional latency
Observation 4: The power level of the WUS, preceding DRX On Duration, has a minor impact on the achievable energy consumption.
Proposal 3: The power consumption for WUS reception can be deprioritized and other metrics can be prioritized for power saving signal/channel design.
Go-to-sleep signal
In relation with the WUS work in the 3GPP study item [1] the use of go-to-sleep (GTS) signals have also been discussed. In release 15 NR [3] the network may send a MAC Control Element (CE) to indicate the UE may apply DRX. However, this requires first a PDDCH decoding followed by receiving the MAC CE in the PDSCH, i.e. delay and processing overhead. Another option is to send GTS through PDCCH, i.e. a DCI, and thus reduce delay and processing. In this evaluation we evaluate the GTS when it is signaled via a DCI through the PDCCH.
The network could send GTS to the UE when it has estimated that no new traffic is incoming. In practice this can be implemented as a moving window, which determines whether data packets where available within x slots of the past. If the network downlink buffer contains data arriving before the GTS window the window is not applied – this is e.g. the case for a long DRX cycle and a short GTS window. The concept is illustrated in Figure 5. 
[image: ]
[bookmark: _Ref1041313]Figure 5 Go-to-sleep signal implementation.

In this contribution two DCI-based GTS schemes are evaluated:
1. Sending the GTS in the very first DRX On Duration PDCCH if there is no data within the window. 
2. Only sending the GTS if the DRX Inactivity Timer has been started.

Note version 1 (v1) is similar to the WUS signal with the exception that it requires UE to always wake-up for the onDuration and if the GTS window is large it may prevent the UE from sleeping. Furhtermore, in respect to WUS, GTS would require the network to transmit to the UE even if there is no data in the buffer to trigger sleep.
The simulation configurations are given in Table 2‑5.
[bookmark: _Ref1042986]Table 2‑5 Go-to-sleep simulation configuration.
	Parameter
	Case 110
Reference case
	Case 111-113
GTS v1
	Case 114-116
GTS v2
	Case 130
Short DRX ii
	Case 131-133
GTS v1
	Case 134-136
GTS v2

	DRX long cycle
	160 ms
	Same as case 110.
GTS window size:
111 & 114: 600 slots
112 & 115: 400 slots
113 & 116: 200 slots
	40 ms
	Same as case 130.
GTS window size:
131 & 134: 600 slots
132 & 135: 400 slots
133 & 136: 200 slots

	DRX inactivity timer
	100 ms
	
	5 ms
	

	DRX on duration
	8 ms
	
	4 ms
	

	Short DRX cycle
	n/a
	
	20 ms
	

	Number of short cycles
	n/a
	
	5
	

	Absolute energy [units]
	141272445
	111: 136919235
112: 130127331
113: 78768183
	114: 141272445
115: 137092359
116: 90270831
	100934244
	131 93676773
132: 89502438
133: 83327871
	134: 100934244
135: 100934244
136: 100934244

	Mean latency [ms]
	51.1
	111: 51.6
112: 53.0
113: 62.3
	114: 51.1
115: 51.6
116: 60.5
	14.3
	131: 14.7
132: 14.9
133: 14.7
	134: 14.3 
135: 14.3
136: 14.3

	Energy saving relative to case xx0
	n/a
	111: 3.1 %
112: 7.9 %
113: 44.2 %
	114: 0 %
115: 3.0 %
116: 36.1 %
	
	131: 7.2 %
132: 11.3 %
133: 17.4 %
	134: 0 %
135: 0 %
136: 0 %



Based on the results in Table 2‑5, also illustrated in relative numbers in Figure 6, the GTS present a clear tradeoff between latency and energy. A long GTS window (600 slots i.e. 50 % longer than the FTP3 packet inter-arrival time of 400 slots – 200 ms) results in 3-7 % energy saving with neglible latency impact. A shorter GTS window of 200 slots (i.e. half of the FTP3 packet inter-arrival time) results in 17 % energy saving for the 40 ms long DRX cycle and more than 40 % for the 160 ms long DRX cycle. However, the short GTS window has a negative impact on delay for the 160 ms long DRX cycle case, increasing it with more than 20 %, while it is just 3 % higher for the 40 ms long DRX cycle. 
GTS version 1 results in slightly higher latency and slightly lower energy consumption than version 2, but as noted, if WUS is applied GTS version 1 would. Note that when short DRX is applied the inactivity timer is shorter than the considered GTS windows in case of GTS version 2, and thus results for case 134-136 are equal to case 130.
[image: ]
[bookmark: _Ref1044181]Figure 6 Go-to-sleep simulation results. Blue bars indicate relative energy consumption, while black bars indicate average latency. Case configurations are in Table 2‑5.
Observation 5: A GTS window longer than the packet inter-arrival time may decrease the energy consumption 3-7 % with limited impact on latency, while a shorter GTS window can save 15 % or more. For long DRX cycles the latency may increase similarly, while for shorter DRX cycles the latency impact is minor.

Comparing the WUS and GTS results we note:
· Reference case (160 ms long DRX cycle): WUS provides 8 % energy saving, but more than 10 % longer latency. Long GTS window provides 3-8 % energy saving with 1-4 % longer latency. For short GTS windows the energy saving exceeds 40 %, but also increases latency more than 20 %.
· Short DRX case (40 ms long DRX cycle): WUS provides 17-20 % energy saving with 17 % longer latency. For GTS the maximum latency increase is 4 %, while the energy saving increases with shorter windows from 7 % to 17 %.

Observation 6: The energy saving potential of GTS and WUS schemes is higher for cases with long DRX cycles < 160 ms in combination with short DRX. 
Observation 7: Applying and combining WUS and short DRX would entail most of the benefit and the additional benefit of GTS in terms of energy saving and latency reduction is small.

[bookmark: _Ref1136425]Impact of RRM Measurements
In addition to the objective proposing to identify power saving techniques in RRC_Connected mode, which the WUS and GTS schemes address, the 3GPP study item [1] also contains an objective related to RRM power consumption reduction. In this section, we present initial evaluation results on the energy cost of performing cell measurement and search.
We follow the specification outlined in section 9.2.5 (Intrafrequency measurements without measurement gaps) [4] for frequency range 1, specifically definitions of Table 9.2.5.1-1: (Time period for PSS/SSS detection) and Table 9.2.5.2-1  (Measurement period for intrafrequency measurements without gaps).
Assuming Kp = 1.5 and SMTC window = 2 ms and SMTC period = 20 ms the time period for PSS/SSS detection is max(600 ms, 8*max(SMTC period, DRX cycle)) for DRX cycle <= 320 ms, and 8*DRX cycle for longer DRX cycles [4].
Using the same assumptions, the measurement period for intrafrequency measurements without gaps is max(200 ms, 8*max(SMTC period, DRX cycle)) for DRX cycle <= 320 ms, and 8*DRX cycle for longer DRX cycles [4].
Furthermore, it is assumed that 5 measurement samples need to be performed in each of the periods, i.e. PSS/SSS detection and intrafrequency measurement. This has been the working assumption for measurements in past in RAN4, but actual number of samples would of course be UE implementation issue.
The power modelling is based on [1] assuming 8 intra-frequency cells are examined, i.e. the measurement power consumption is 150 units and the cell search + measurement power consumption is 200 units.
The simulation configuration and energy and latency results are given in Table 2‑6.
[bookmark: _Ref1066904]Table 2‑6 Simulation configuration, energy and latency results for RRM Measurements.
	Parameter
	Cases 10-13
	Cases 20-23
	Cases 30-33

	DRX long cycle
	160 ms
	80 ms
	40 ms

	DRX inactivity timer
	100 ms
	5 ms
	5 ms

	DRX on duration
	8 ms
	8 ms
	4 ms

	Radio measurement time (SMTC window)
	10: n/a
11-13: 4 slots
	20: n/a
21-23: 4 slots
	30: n/a
31-33: 4 slots

	Offset between radio measurement and DRX On Duration
	10: n/a
11,13: 3 ms
12: 16 ms 
	20: n/a
21,23: 3 ms
22: 16 ms
	30: n/a
31,33: 3 ms
32: 16 ms

	WUS power
	10-12: n/a
13: 100 units
	20-22: n/a
23: 100 units
	30-32: n/a
33: 100 units

	Absolute energy [units]
	10: 152821776
11: 160846012
12: 163903198
13: 149021959
	20: 57905741
21: 74665401
22: 81685485
23: 50236675
	30: 72947792
31: 108955546
32: 137886259
33: 81306698

	Mean latency [ms]
	10: 43.3
11: 43.3
12: 43.3
13:48.6
	20: 32.4
21: 32.4
22: 32.4
23: 38.4
	30: 15.9
31: 15.9
32: 15.9
33: 20.0

	Energy saving relative to case x0
	11: -5.3 %
12: -7.3 %
13: 2.5 %
	21: -28.9 %
22: -41.1 %
23: 13.2 %
	31: -49.4 %
32: -89.0 %
33: -11.5 %



The energy and mean latency are compared relatively in Figure 7. The energy consumption cost of performing radio measurements are evident for every set of DRX cases (160 ms, 80 ms, and 40 ms). Furthermore, it can be noted that when the measurements are performed with larger offset between the measurement block and the DRX On Duration (16 ms for cases 11, 21, 31 and 3 ms for cases 12, 22, 32), the energy consumption increases further. The reason is that the UE will spend longer time in light sleep, including performing the state transition, between the radio measurement and the DRX On Duration, as compared to spending a few slots in micro sleep, with no transition energy penalty, when the offset is small. Note, the mean latency does not change as a function of the radio measurements, because the UE is not scheduled during the measurement period in this simulator.
The relative energy consumption cost increases with shorter DRX cycles (as the baseline consumption without RRM measurements is lower), from 7 % for case 10 to 12, 40 % for case 20 to 22, and almost 90 % for case 30 to 32. In cases 13, 23, and 33 the benefit of WUS signal to remove the unnecessary of DRX On Durations, where data is not scheduled. With WUS the energy consumption cost increases 2-13 % from the reference cases 10, 20, and 30.
[image: ]
[bookmark: _Ref1068079]Figure 7 Radio measurement results complemented with WUS in cases 13, 23, 33. Blue bars indicate relative energy consumption, while black bars indicate average latency. Case configurations are in Table 2‑6.
Observation 8: Radio measurements in terms of cell search and measurements significantly increases the UE power consumption. The relative overhead is larger for short DRX cycles.
Finally, the cases of WUS and WUS+RRM can be compared using the results in Table 2‑4 and Table 2‑6 to understand the gains when more realistic baseline power is accounted. The results are summarized in Table 2‑7. The results show that the WUS energy impact is diminished by the mandatory RRM measurements, which reduces the WUS gain from 7.8 % to 2.5 % as compared to the baseline. Note that similar conclusion can be drawn from other mechanisms as well, like GTS. Thus accounting proper baseline would be necessary to obtain realistic view of the gains.
[bookmark: _Ref1137276]Table 2‑7 Comparison of WUS with WUS+RRM.
	Parameter
	Cases 10 vs 13 in Table 2‑4
	Cases 10 vs 13 in Table 2‑6

	DRX long cycle
	160 ms
	160 ms

	DRX inactivity timer
	100 ms
	100 ms

	DRX on duration
	8 ms
	8 ms

	Radio measurement time (SMTC window)
	n/a
	10: n/a
13: 4 slots

	Offset between radio measurement and DRX On Duration
	n/a

	10: n/a
13: 3 ms

	WUS power
	10: n/a
13: 100 units
	10: n/a
13: 100 units

	Absolute energy [units]
	10: 151682387
13: 139860887
	10: 152821776
13: 149021959

	Mean latency [ms]
	10: 44.2
13: 49.6 
	10: 43.3
13: 48.6

	Energy saving relative to case x0
	13: 7.8 %
	13: 2.5 %



Observation 9: Accounting proper baseline behaviour  e.g. RRM measurements in terms of cell search and measurements, reduces the energy saving gain obtained by different scehemes 

Conclusion
Based on the results in the previous sections we make following observations:-

Observation 1: Short On Duration (4 ms) and short Inactivity Timer (5-20 ms) results in significant energy savings with limited impact on latency as compared to the baseline DRX configuration.
Observation 2: Release 15 Short DRX provides significant latency-energy improvement as compared to the use of Inactivity timer.
Observation 3: The PDCCH-based WUS, preceding DRX On Duration, provides 15-20 % energy saving when combined with short DRX, and less than 5 ms additional latency
Observation 4: The power level of the WUS, preceding DRX On Duration, has a minor impact on the achievable energy consumption.
Observation 5: A GTS window longer than the packet inter-arrival time may decrease the energy consumption 3-7 % with limited impact on latency, while a shorter GTS window can save 15 % or more. For long DRX cycles the latency may increase similarly, while for shorter DRX cycles the latency impact is minor.
Observation 6: The energy saving potential of GTS and WUS schemes is higher for cases with long DRX cycles < 160 ms in combination with short DRX. 
Observation 7: Applying and combining WUS and short DRX would entail most of the benefit and the additional benefit of GTS in terms of energy saving and latency reduction is small.
Observation 8: Radio measurements in terms of cell search and measurements significantly increases the UE power consumption. The relative overhead is larger for short DRX cycles.
Observation 9: Accounting proper baseline behaviour  e.g. RRM measurements in terms of cell search and measurements, reduces the energy saving gain obtained by different scehemes 
Based on the observations, we make following proposals:
Proposal 1: Both absolute energy consumption and mean latency are captured for the proposals in the TR. 
[bookmark: _GoBack]Proposal 2: Account for release 15 long and short DRX when evaluating the energy-latency performance of release 16 schemes. Table 2‑2 provides 3 configurations.
Proposal 3: The power consumption for WUS reception can be deprioritized and other metrics can be prioritized for power saving signal/channel design..
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