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Introduction
In RANP#102 meeting, a new WID entitled NR MIMO Phase 5 had been established for further enhancement on MIMO [1]. Among them, aiming at timely beam reports yet with reduced reporting overhead, UE-initiated/event-driven beam management was specified as followings.
	RAN1:
1. Specify enhancement to facilitate UE-initiated/event-driven beam management for reducing overhead and/or latency, assuming the unified TCI while leveraging (as much as possible) legacy CSI measurement and reporting configuration frameworks, targeting FR2 and sTRP with intra- and inter-cell beam management
a. [bookmark: _Hlk157680907]UL signaling content(s) (and procedure(s) as required) for UE-initiated/event-driven beam reporting facilitating fast beam switching.
b. UL signaling medium/container considering the UE-initiated/event-driven nature of the UL transmission, designed primarily for the purpose of beam reporting.



In this contribution, we would like to present our views on details to facilitate UE initiated beam management.
UE initiated beam management
As specified in WID, given that UE has better and more-timely knowledge of beam quality changes, UE-initiated beam reporting procedure can lead to more timely beam reports yet with reduced reporting overhead. Under such a procedure, if the UE determines that current beam(s) quality becomes poor, UE can trigger beam reporting without the network needing to configure or trigger frequent reporting. In this section, we would show our views on measurement, reporting, and procedures to support UE-initiated beam management.
	UL signaling content for UE-initiated beam reporting
Regarding the first sub agenda item on UL signaling content for UE-initiated/event-driven beam reporting facilitating fast beam switching. Our main consideration is to introduce DMRS based RSRP/SINR measurement and report, as well as the definition of L1 BM event. 
As in legacy NR, gNB-triggered beam sweeping and report are normally performed before PDSCH scheduling. That is to say, beam sweeping is applied to serve the transmission of PDCCH and PDSCH. However, when a UE successfully receives PDCCH and PDSCH, the UE also successfully performed the measurement of the corresponding PDCCH DMRS and PDSCH DMRS. To be specific, the UE could measure DMRS over one beam direction per CORESET for PDCCH, while the UE could measure DMRS over at most 8 TCI states for PDSCH. Since PDCCH DMRS transmission and corresponding PDSCH DMRS transmission are more frequent than CSI-RS transmission, measurement by using DMRS resource can reflect/monitor channel quality more-timely and more efficiently than gNB configured/scheduled SSB/CSI-RS measurement, which contributes on increasing the opportunity for UE-initiated BM. Therefore, to facilitate UE-initiated BM, it would be beneficial to introduce DMRS based L1-RSRP or L1-SINR measurement.
The followings are candidates for definition of DMRS-based measurement.
· Demodulation reference signal received power (DM-RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements of the antenna port(s) that carry demodulation reference signals configured for PDSCH or PDCCH within the considered frequency bandwidth in the PDSCH or PDCCH occasions.
· Demodulation signal-to-noise and interference ratio (DM-SINR), is defined as the linear average over the power contribution (in [W]) of the resource elements carrying demodulation reference signals divided by the linear average of the noise and interference power contribution (in [W]). If DMRS-SINR is used for L1-SINR reporting with dedicated interference measurement resources, the interference and noise is measured over resource(s) indicated by higher layers as described in [3]. Otherwise, the interference and noise are measured over the resource elements carrying demodulation reference signals within the same frequency bandwidth.
With DMRS based RSRP/SINR measurement, UE-initiated beam report including at least DM-RSRP/DM-SINR could be considered accordingly. As for DMRS resource ID report, since there is no such index on DMRS resource in legacy NR framework, CRI/SSBRI which corresponding to the DMRS resource could be reported instead as shown in Table.1. Alternatively, UE could directly report the indicated TCI state for the DMRS resource which is shown in Table.2. 
Table. 1. Content of beam report format 1
	CSI report number
	CSI fields

	CSI report #n
	CRI or SSBRI #1 in TCI state associated with DMRS

	
	CRI or SSBRI #2 in TCI state associated with DMRS

	
	CRI or SSBRI #3 in TCI state associated with DMRS

	
	CRI or SSBRI #4 in TCI state associated with DMRS

	
	DM-RSRP/SINR #1

	
	Differential DM-RSRP/SINR #2

	
	Differential DM-RSRP/SINR #3

	
	Differential DM-RSRP/SINR #4


Table. 2 Content of beam report format 2
	CSI report number
	CSI fields

	CSI report #n
	TCI state #1 associated with DMRS

	
	TCI state #2 associated with DMRS

	
	TCI state #3 associated with DMRS

	
	TCI state #4 associated with DMRS

	
	DM-RSRP/SINR #1

	
	Differential DM-RSRP/SINR #2

	
	Differential DM-RSRP/SINR #3

	
	Differential DM-RSRP/SINR #4



Proposal 1 : PDCCH DMRS and PDSCH DMRS based RSRP/SINR measurement and report should be introduced in Rel-19.

Furthermore, on the definition of L1 BM event. With legacy SSB/CSI-RS based and additional DMRS based RSRP measurement, as well as legacy mechanism of transmission power indication towards each RS type [2], the attenuation of channel quality can be calculated by transmission power - RSRP. This power loss reflects the channel quality regardless of RS type and smaller attenuation has better channel quality. Therefore, L1 BM event can be further defined as channel attenuation larger than certain threshold. Alternatively, L1 BM event can also be defined as the absolute measurement of SSB/CSI-RS/DMRS based RSRP lower than a threshold. Such L1 BM events can be applied in UE-initiated BM procedure. 
In addition, other type of L1 BM events can also be considered. For example, the UE may trigger a UL beam switching when it detects a MPE event (e.g., larger P-MPR needs to be applied to current uplink beam due to exposure limits). As the MPE event is detected by the UE, a UE triggered uplink beam reporting can reduce the latency comparing to the existing PHR based MPE reporting mechanism (P-MPR reporting). 

Proposal 2 : L1 BM event should be defined to support UE initiated BM in Rel-19
Proposal 3 : Considering to define at least the channel attenuation event and MPE event as the L1 BM event

Procedure of UE-initiated DL beam management
In legacy NR, P/SP/AP CSI-RS is configured by a gNB for DL beam measurement and report. However, considering a scenario with UE high mobility or frequent orientation change, UE may detect the unreliability or large channel quality attenuation of previous DL transmission beams more-timely than gNB. Once such L1 BM event is detected, UE-initiated DL beam management would bring more benefit in terms of latency reduction than legacy gNB scheduled BM mechanism.
Figure 1 shows the potential procedure of UE-initiated DL beam management. Specifically, first, a UE sends a request of triggering information by UCI or MAC CE. The triggering information contains indication of recommended AP CSI-RS for beam sweeping. If it is sent by UCI, one activated CSI-AperiodicTriggerStates associating with one AP CSI-RS resource set should be included. If it is sent by MAC CE, the recommended CSI-AperiodicTriggerState regardless of activated or non-activated can be included. Upon the reception of UCI/MAC CE, a gNB may respond by a scheduling DCI to trigger corresponding AP CSI-RS based beam sweeping and beam reporting if any. 
[image: ]
Figure 1. Procedure of UE-initiated DL beam sweeping.
Proposal 4 : The following procedure of UE-initiated DL beam sweeping should be considered.
· When a UE detects L1 BM event, the UE sends a request for Ap-CSI-RS triggering via UCI or MAC CE.
· If a NW receives the trigger sent by the UE, the NW sends DCI to trigger Ap-CSI-RS based measurement and/or report as response to the request by the UE.

Procedure of UE-initiated UL beam management
Similar to UE-initiated DL beam sweeping by AP CSI-RS discussed in section 2.2, UE-initiated UL beam sweeping by AP SRS can also be considered. The potential procedure is shown in Figure 2, when a UE detects that SRS transmission beam may not be applicable or reliable by evaluation on L1 BM event, the UE could send a request for AP SRS transmission by parameter aperiodicSRS-ResourceTrigger in UCI or MAC CE for UL beam sweeping. As response, a gNB sends indication of AP SRS transmission which the UE recommended. With the acknowledgement from gNB, UE then transmits corresponding AP SRS for UL beam sweeping.
[image: ]
Figure 2. Procedure of UE-initiated UL beam sweeping.
Proposal 5 : The following procedure of UE-initiated UL beam sweeping should be considered.
· When a UE detects L1 BM event, the UE sends request of Ap-SRS transmission via UCI or MAC CE.
· If a NW receives the request of Ap-SRS sent by the UE, the NW sends the confirmation of Ap-SRS transmission as recommended. After that, UE sends corresponding UL Ap-SRS.

Conclusions
Finally, allow us to repeat our proposals to draw attention.
Proposal 1 : PDCCH DMRS and PDSCH DMRS based RSRP/SINR measurement and report should be introduced in Rel-19.
Proposal 2 : L1 BM event should be defined to support UE initiated BM in Rel-19
Proposal 3 : Considering to define at least the channel attenuation event and MPE event as the L1 BM event
Proposal 4 : The following procedure of UE-initiated DL beam sweeping should be considered.
· When a UE detects L1 BM event, the UE sends a request for Ap-CSI-RS triggering via UCI or MAC CE
· If a NW receives the trigger sent by the UE, the NW sends DCI to trigger Ap-CSI-RS based measurement and/or report as response to the request by the UE
Proposal 5 : The following procedure of UE-initiated UL beam sweeping should be considered.
· When a UE detects L1 BM event, the UE sends request of Ap-SRS transmission via UCI or MAC CE
· If a NW receives the request of Ap-SRS sent by the UE, the NW sends the confirmation of Ap-SRS transmission as recommended. After that, UE sends corresponding UL Ap-SRS
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