3GPP TSG RAN WG1 #111	R1-2211532
e-Meeting, Nov 14th – Nov 18th,  2022
	
Source:	China Telecom
[bookmark: _GoBack]Title:	Discussion on the network energy saving techniques
Agenda Item:	9.7.2
Document for:	Discussion
1. Introduction
The new Rel-18 SI of network energy saving NR was approved in RAN#94e [1], and the following objectives are included..
	1.	Definition of a base station energy consumption model [RAN1]
•	Adapt the framework of the power consumption modelling and evaluation methodology of TR38.840 to the base station side, including relative energy consumption for DL and UL (considering factors like PA efficiency, number of TxRU, base station load, etc), sleep states and the associated transition times, and one or more reference parameters/configurations.

2.	Definition of an evaluation methodology and KPIs [RAN1]
•	The evaluation methodology should target for evaluating system-level network energy consumption and energy savings gains, as well as assessing/balancing impact to network and user performance (e.g. spectral efficiency, capacity, UPT, latency, handover performance, call drop rate, initial access performance, SLA assurance related KPIs), energy efficiency, and UE power consumption, complexity. The evaluation methodology should not focus on a single KPI, and should reuse existing KPIs whenever applicable; where existing KPIs are found to be insufficient new KPIs may be developed as needed.
Note: WGs will decide KPIs to evaluate and how.

3.	Study and identify techniques on the gNB and UE side to improve network energy savings in terms of both BS transmission and reception, which may include:
•	How to achieve more efficient operation dynamically and/or semi-statically and finer granularity adaptation of transmissions and/or receptions in one or more of network energy saving techniques in time, frequency, spatial, and power domains, with potential support/feedback from UE, and potential UE assistance information [RAN1, RAN2]
•	Information exchange/coordination over network interfaces [RAN3]
Note: Other techniques are not precluded



In RAN1 #110bis-e meeting, the agreement potential energy saving techniques were reached in [2], and the initial descriptions were summarized in [3]. In this contribution, we focus on the potential network energy saving techniques summarized in [3] and provide some observations and considerations.
2. Considerations on potential techniques
The potential technique list along with the specific impact and additional considerations were provided in [3]. From our point of view, though the techniques were proposed from different aspects and the detailed realization process can be different, the basic mechanism of some techniques can be quiet the same. We may take the common procedure of the techniques into consideration so that as many as possible techniques can be realized with little specification impact. 
2.1 Considerations on time domain technique
For the Technique #A-1: adaptation of common channels and signals, 11 options were proposed. Some common procedure may be needed for some of these options. For option 4), the burst transmission of common signals and channels with multiple configured periodicities, multiple periodicities should be configured at the same time. This option required a new configuration mechanism by RRC. Such mechanism may also need for the option 8), where the DCI or SIBx based indication of semi-static adaptation can be achieved and switched based on the multiple configured periodicities. The detailed design of RRC signaling for multiple periodicities can be further discussed in RAN2, while at least two periodicities of common channel or signals, e.g., SSB, should be supported.  
Proposal 1:  
[bookmark: _Hlk118302193]The configuration mechanism for multiple periodicities for common channels and signals should be supported, which can be achieved with the RRC signaling.
For option 6) and option 8), the transmission pattern is changed in both options, which can be indicated by the DL signal. Therefore, the DCI based indication for common channel/signal adaptation switching can be supported in Rel-18. Besides, since the adaptation of common signals and channels can be supported, the longest periodicity can be even larger, which will only be selected in some network condition to save more energy and have no impact on the network performance.
Proposal 2:  
The DCI based indication of the adaptation of common channels or signals should be supported.
Proposal 3:
Longer periodicity can be supported to save more energy when the adaptation of common channels and signals is applied
And for the technique #A-6: adaptation of SSB/SIB1, since SSB/SIB1 is kind of common channels/signals, the UL trigger mechanism is similar to option 4) of #A-1. To support both the two techniques, an UL trigger mechanism for adaptation of common channels/signals can be supported, reusing the WUS or UCI can both be considered. Besides, since the technique #A-6 can be used in the intra-band CA scenario, it may also have similar specification impact on the UE behavior to that of #B-1. Therefore, we think the technique #A-6 should be considered together with technique #A-1 and #B-1 for reducing the specification impact and simplifying the mechanism.
Proposal 4:
[bookmark: _Hlk118381812]The UL trigger mechanism for adaptation of common channels/signals should be supported.
Observation 1:  
The realization procedure of technique #A-6 can be considered with technique #A-1 and #B-1 together to reduce the specification impact and simplify the mechanism.
2.2 Considerations on frequency domain technique
The technique #B-1: Multi-carrier energy savings enhancements mainly aims at realizing the inter-band CA with SSB-less Scell. The technique can be realized with two options. Option 1), the SSB/SIB1 for Scell can be transmitted in Pcell carrier or anchor carrier, the UE can look up for the related information of Scell in the anchor/Pcell carrier for accessing to the network work. Option 2), when the UE access to the network, the SSB transmission on Scell can be triggered by UE or by the Pcell, so that the UE can access to the both carriers. For option 1), how the UE can know the information of Scell carrier needs further study, which will result in the specification impact on the SSB design. For the option 2), the key is to trigger the SSB transmission in Scell, the uplink trigger signal mentioned in 2.1 can also be reused. Besides, for the SSB-less Scell, the carrier can transmit the SSB with a longer periodicity when there is no UE access to the network and with short periodicity when the UE wants to access to the network. In such case, the multiple periodicities configuration mechanism may also helpful. 
2.3 Considerations on spatial domain technique
The technique #C-1 dynamic adaptation of spatial elements is the most directly method to reduce the network energy consumption. The first key issue should be considered is how to decide which spatial elements can be switched off with less impact on the network performance. The decision can be made by network according to the network load or be informed by the UE. The enhancement on the measurement of network condition can help network make the decision, where the CSI reporting may also needed. If the switch-off of the spatial elements was triggered by UE, the uplink signal is needed. The second issue is when the spatial elements are switched off, the potential enhancements to UE behaviors should also be considered. The DL indication to inform UE the adaptation is needed in the procedure. 
Proposal 5:  
[bookmark: _Hlk118386501]The CSI reporting should be enhanced for better deciding the TRX switch on-off.

For all the above techniques, the mechanism for UE to trigger the network into energy saving state (the state where at least one kind of energy saving technique is adopted) should needed. Besides, the DL indication to inform the UE about the adaptation of network should also be supported. The mechanism and signals can be the same for the techniques, so that the specification impact can be as less as possible.
Proposal 6:  
Common mechanism and indication/trigger signals should be considered for all the network energy saving techniques based on the adaptation of BS’s elements/configuration.

3. Conclusion
In this paper, China Telecom’s views on the issues for network energy saving techniques are given.
Observation 1:  
The achievement of technique #A-6 should be considered with technique #A-1 and #B-1 together to reduce the specification impact and simplify the mechanism.
Proposal 1: 
The configuration mechanism for multiple periodicities for common channels and signals should be supported, which can be achieved with the RRC signaling..
Proposal 2: 
The DCI based indication of the adaptation of common channels or signals should be supported.
Proposal 3: 
Longer periodicity should be supported to save more energy when the adaptation of common channels and signals is applied.
Proposal 4: 
The UL trigger mechanism for adaptation of common channels/signals should be supported.
Proposal 5: 
The CSI reporting should be enhanced for better deciding the TRX switch on-off.
Proposal 6:
Common mechanism and indication/trigger signals should be considered for all the network energy saving techniques based on the adaptation of BS’s elements/configuration
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