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Introduction

In RAN#98e meeting, the WID on Rel-18 FR2 multi-RX DL reception work item was updated [1] and RRM objectives were revised, which is provided as following. 

	Introduce necessary requirement(s) for enhanced FR2-1 UEs with simultaneous DL reception from different directions with different QCL TypeD RSs on a single component carrier

Enhanced RRM requirements:

The following requirements should be studied and specified if necessary:
L1-RSRP measurement delay

RLM and BFD/CBD requirements

Scheduling/measurement restrictions

TCI state switching delay with dual TCI

Receive timing difference between different directions (different QCL Type D RSs)

NOTEs:

The case of single TCI is handled as a second priority. Additional aspects related to single TCI can be further revisited.

The work on L3 measurement related aspects for scheduling/measurement restriction requirements is not precluded.

Further check in RAN #100 whether to include other L3 measurement related aspects and objectives subject to RAN4 progress.




In last meeting, there is discussion on FR2 multi-Rx chain DL reception. A WF on general aspect, RLM/BFD/CBD, scheduling/measurement restriction was approved [2]. This contribution provides discussion on RLM and BFD/CBD requirements.

Discussion 
	Issue 2-1-1: Beam sweeping factor for cell specific RLM and BFD/CBD for multi-Rx

<Agreement >:

Faster beam sweeping is not applicable for CSI-RS based RLM and BFD measurements, due to N=1 in the existing requirements.


In last meeting, it was agreed that faster beam sweeping is not applicable for CSI-RS based RLM and BFD measurements due to N=1 in the existing requirements. But it is still open whether faster beam beam sweeping is applicable for RLM/BFD/CBD measurements except CSI-RS based RLM and BFD measurements. 

For SSB based RLM measurement, the existing RLM evaluation period requirements, including Qin and Qout, are duplicated as following table. P is used to cover mutiple issues: overlap between SSB and SMTC/measurement gap, sharing between RLM evaluation and L3 measurement. N is related with RX beam sweeping factor, which is always 8 for SSB based RLM measurement for FR2-1. It can be seen that the existing RLM evaluation delay is rather long with large value of N. It is better to perform enhancement on the RLM in order to improve beam management performance.
Table 8.1.2.2-2: Evaluation period TEvaluate_out_SSB and TEvaluate_in_SSB for FR2

	Configuration
	TEvaluate_out_SSB (ms) 
	TEvaluate_in_SSB (ms) 

	no DRX
	Max(200, Ceil(10 ( P ( N) ( TSSB)
	Max(100, Ceil(5 ( P ( N) ( TSSB)

	DRX cycle≤320ms
	Max(200, Ceil(15 ( P ( N) ( Max(TDRX,TSSB))
	Max(100, Ceil(7.5 ( P ( N) ( Max(TDRX,TSSB))

	DRX cycle>320ms
	Ceil(10 ( P ( N) ( TDRX
	Ceil(5 ( P ( N) ( TDRX

	NOTE:
TSSB is the periodicity of the SSB configured for RLM. TDRX is the DRX cycle length.


For CBD, taking CSI-RS based CBD as an example, the existing evaluation period requirement are duplicated as following table. scaling factor N=8. Same situation for SSB based CBD, scaling factor N=8 for FR2-1. It can be seen that the existing CSI-RS/SSB based CBD evaluation delay is rather long with large value of N. It is better to perform enhancement in order to improve beam management performance.
Table 8.5.6.2-2: Evaluation period TEvaluate_CBD_CSI-RS for FR2

	Configuration
	TEvaluate_CBD_CSI-RS (ms) 

	non-DRX, DRX cycle ≤ 320ms
	Max(25, Ceil(MCBD ( P ( N ( PCBD) ( TCSI-RS)

	DRX cycle > 320ms
	Ceil(MCBD ( P ( N ( PCBD) ( TDRX

	Note:
TCSI-RS is the periodicity of CSI-RS resource in the set [image: image1.wmf]1

q

. TDRX is the DRX cycle length.


Similarly, for SSB based BFD, scaling factor N is 8 for FR2-1, which will result in large delay. Need to perform enhancement.

Table 8.5.2.2-2: Evaluation period TEvaluate_BFD_SSB for FR2

	Configuration
	TEvaluate_BFD_SSB (ms) 

	no DRX
	Max(50, Ceil(5 ( P ( N) ( TSSB)

	DRX cycle ≤ 320ms
	Max(50, Ceil(7.5 ( P ( N) ( Max(TDRX,TSSB))

	DRX cycle > 320ms
	Ceil(5 ( P ( N) ( TDRX

	Note:
TSSB is the periodicity of SSB in the set [image: image2.wmf]0

q

. TDRX is the DRX cycle length.


In April meeting, for L1-RSRP, it was agreed to introduce enhanced RRM requirements based on faster beam sweeping with multi-Rx chains based on UE capabilities for L1-RSRP [5]. In last meeting, it was agreed that RAN4 define new optional UE capability for beam sweeping factor reduction for SSB-based L1-RSRP measurement if the UE is capable of multi-Rx operation. The candidate values for beam sweeping factor reduction can be {2, 4, 6} for FR2-1 [6].
In our view, faster beam sweeping for L1-RSRP is also applicable to above mechanism, i.e. SSB based RLM/BFD/CBD and CSI-RS base CBD. And same UE capability as that for L1-RSRP can be reused.
Propasal 1: faster beam sweeping is applicable for SSB based RLM/BFD/CBD and CSI-RS base CBD.

Conclusion

This contribution provides discussion on RLM/BFD/CBD evaluation delay for FR2 multi-Rx chain DL reception. The proposals are:
Propasal 1: faster beam sweeping is applicable for SSB based RLM/BFD/CBD and CSI-RS base CBD.
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