3GPP TSG RAN WG1 #114bis	R1-2309552
Xiamen, China, Oct. 9th – Oct. 13th, 2023
	
Source:	China Telecom
Title:	Remaining issues on SD and PD NES techniques
Agenda Item:	8.5.1
Document for:	Discussion
1. Introduction
The new Rel-18 WI of network energy saving NR was approved in RAN#98e [1], and the following objectives are included. And in RAN #101 meeting, the WI has been claimed to be completed [2].
	3. Specify the following techniques in spatial and power domains
· Specify necessary enhancements on CSI and beam management related procedures including measurement and report, and signaling to enable efficient adaptation of spatial elements (e.g. antenna ports, active transceiver chains) [RAN1, RAN2]
· Specify necessary enhancements on CSI related procedures including measurement and report, and signaling to enable efficient adaptation of power offset values between PDSCH and CSI-RS [RAN1, RAN2]
· Note: Above objectives are only for UE specific channels/signals
· Note: Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and requirements



However, there are still some remaining issues to be further discussed. In this contribution, we focus on the these remaining issues on the SD and PD adaptation for NES.
2. Considerations on remaining issues of CSI report configuration
2.1 Hybrid CSI report configuration of Type 1 and Type 2 SD adaptation
In the RAN1#114 meeting, the following conclusion was given [3].
	Conclusion
No simultaneous configuration of Type 1 SD and Type 2 SD adaptation in a same CSI report configuration.



According to the agreement reached in RAN1 #113and #114, the content of CSI report configuration for Type1 and Type2 SD adaptation are quite different. And based on the current framework for SD adaptation with multi-CSI, there are no difference for CSI-RS resource configuration between Type1/2 SD adaptation and legacy CSI-RS, which means the before the CSI report configuration, the procedure is the same for all kinds of CSI procedure. Therefore, it can be confusion for UE if both Type SD and Type SD adaptation is configured in the CSI report configuration at the same time. 
Besides, if the Type 1 SD and Type 2 SD adaptation are to be configured, there are multiple alternatives with current framework. The easiest method is to configure Type1 and Type2 SD adaptation in two CSI report configuration, and the sub-configurations in both configurations can be triggered at the same time. Also, the Type1 SD can be regarded as a special case of Type2 SD, which can also be configured as Type2 SD. It is necessary to configuration both two types of SD adaptation in a same CSI report configuration. 
Observation 1:
The Type 1 SD and Type 2 SD adaptation can be configured at the same time with the current framework but not in a same CSI Report configuration.
Therefore, we are supportive of confirm the conclusion. 
Proposal 1:
Support to confirm the conclusion given in RAN1 #114 on the simultaneous configuration of Type 1 and Type 2 SD adaptation, i.e.,
· No simultaneous configuration of Type 1 SD and Type 2 SD adaptation in a same CSI report configuration.
3. Considerations on the remaining issues of CSI report procedure
3.1 the payload reduction Enhancement on CSI reporting
Due to the limited time, the following conclusion was reached in RAN1 #114 [3].
	Conclusion
· No further enhancements for PMI reduction in R18 NES.
· No further enhancements for RI reduction in R18 NES. 
· No support of UE reporting PDSCH power reduction tolerance in R18 NES. 


However, from our prospective, the multi-CSI report will increase the payload and UE complexity a lot, at least the enhancement for CSI report reduction can be considered supported. We think common CRI is supported by most companies according to the progress in last meeting, and the common PMI and RI can be also further considered. And for reducing the workload of introducing common reporting of CRI/PMI/RI and the performance loss, we think whether the quantities be reported independently or common can be configured by gNB, then how to report the common quantities can be up to UE’s implement. 
Proposal 2: 
Support common report quantities at least for CRI.
· Common PMI and RI can also be considered.
· Whether to report quantities commonly can be configured or indicated by gNB, and UE can decide whether and how to report common quantities according to implement.
3.2 the counting of CSI-RS resource
The following agreement was reached in RAN1 #114 [3] on the CSI-RS resource counting.
	Agreement
For a CSI report configuration containing sub-configuration(s), if a CSI-RS resource is referred by M sub-configurations among X sub-configurations, the CSI-RS resource is counted M times and CSI-RS ports within the CSI-RS resource are counted by
· Option 2A:  for Type 1 SD adaptation, and  for Type 2 SD or PD adaptation.
·  is nrofPorts configured in NZP-CSI-RS-Resource and  is the number of CSI-RS ports in sub-configuration s derived from port subset indication.
· It is understood that further discussions are necessary.


The remaining issue is whether X should equal to L or N. In our view, the CSI resource counting is for UE to reserve enough storage and resource for the CSI measuring and reporting. If the CSI report configuration contains sub-configuration(s), it means that UE has reported the capability to support the SD adaptation also the maximum number of supporting CSI ports to gNB. Then the issues can be divided into 3 conditions:
1) If the CSI report configuration is periodical, X equals to L (L=N=M), gNB should have taken into consideration that . 
2) If the configuration is for A-CSI reporting, UE won’t calculate and reserve the storages and resources for CSI reporting until the it receive the trigger signals. It is also gNB’s responsibility to constrain the value of N (also the value of M) so that .
3) If the configuration is for SP-CSI reporting, even gNB doesn’t know how many CSI-RS resources will be referred at last. From gNB’s side, it should constrain the value of M so that . But for UE, the  can be actually larger than , but it won’t have influence as long as the final value of M can satisfy the constrain 
Based on the above analysis, what really matters is that gNB should not trigger M sub-configurations resulting in . Then the counting can be .
Proposal 3:
For a CSI report configuration containing sub-configuration(s), if a CSI-RS resource is referred by M sub-configurations among X sub-configurations (X=L for P/SP-CSI reporting, X=N for A-CSI reporting), the CSI-RS resource is counted M times and CSI-RS ports within the CSI-RS resource are counted by
· Option 2A:  for Type 1 SD adaptation, and  for Type 2 SD or PD adaptation.
·  is nrofPorts configured in NZP-CSI-RS-Resource and  is the number of CSI-RS ports in sub-configuration s derived from port subset indication,  is the maximum number of CSI-RS ports supported by UE. 
4. [bookmark: _Hlk118386501]Considerations on L1 signaling aspects
The following conclusion was given in last meeting [3] on L1 signaling aspects.
	Conclusion
There is no consensus to support the following:
Option 1: support indication of spatial and/or transmission power adaptation in one of the following approaches (same approach for SD and PD adaptation) in addition to the agreed triggering/activation signalling
· Alt 1: MAC-CE/RRC for indication of corresponding subConfig ID that gNB has applied as adaptation
· Note: need to take this RAN2 LS in R1-2306380 into account
· Alt 2: UE specific DCI
· A new field in existing non-fallback UE specific DCI formats is introduced
· If agreed, the number of bits are to be discussed at CR stage.


From our prospective, multiple bits will be needed for the indication of SD/PD adaptation, we prefer not to introduce new field in existing DCI formats, but we are fine to introduce the MAC-CE/RRC indication, which will be a more effective and direct way for making the trigger/activation and reduce the complexity of MAC-CE/RRC design for trigger/activation. 
Proposal 4: 
Support to introduce MAC-CE/RRC for indication of corresponding subConfig ID that gNB has applied as adaptation.
· Not support to introduce UE specific DCI indication. 
5. Conclusion
In this paper, our views on the remaining issues for network energy saving techniques are given.
Observation 1:
The Type 1 SD and Type 2 SD adaptation can be configured at the same time with the current framework but not in a same CSI Report configuration. 
Proposal 1:
Support to confirm the conclusion given in RAN1 #114 on the simultaneous configuration of Type 1 and Type 2 SD adaptation, i.e.,
· No simultaneous configuration of Type 1 SD and Type 2 SD adaptation in a same CSI report configuration.
Proposal 2:
Support common report quantities at least for CRI.
· Common PMI and RI can also be considered.
· Whether to report quantities commonly can be configured or indicated by gNB, and UE can decide whether and how to report common quantities according to implement.
Proposal 3:
For a CSI report configuration containing sub-configuration(s), if a CSI-RS resource is referred by M sub-configurations among X sub-configurations (X=L for P/SP-CSI reporting, X=N for A-CSI reporting), the CSI-RS resource is counted M times and CSI-RS ports within the CSI-RS resource are counted by
· Option 2A:  for Type 1 SD adaptation, and  for Type 2 SD or PD adaptation.
·  is nrofPorts configured in NZP-CSI-RS-Resource and  is the number of CSI-RS ports in sub-configuration s derived from port subset indication,  is the maximum number of CSI-RS ports supported by UE. 
Proposal 4: 
Support to introduce MAC-CE/RRC for indication of corresponding subConfig ID that gNB has applied as adaptation.
· Not support to introduce UE specific DCI indication. 
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