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1	Introduction 
At RAN4 meeting#107, many issues were discussed and included in the WF [1] without a conclusion. In this contribution, we further discuss those issues:
· Group based beam reporting (GBBR) requirement
· Beam pair failure update
2	Discussion
2.1 Group based beam reporting (GBBR) requirement
The first open issue related to GBBR is shown below [1]: 

Issue 1-1-5: Should the RS configured for GBBR be configured based on L3 report?
· FFS
· Option 1: NO, not to introduce L1 RSRP and GBBR restrictions based on previous L3 reports
· Option 2: Yes, group based L1 measurement period requirements are applicable only when a valid L3 measurement report associated with the L1 measurement resources was sent during the last [5] seconds

For the group-based L1 measurement, it is assumed that the RS (measurement resources) to be measured are configured based on previous L3 measurements. This is because of the following two reasons:
· The UE has achieved time/frequency through L3 measurement
· The network understands that the UE can receive in certain directions, and more importantly, the network may know that the in which directions, the likelihood of the UE being able to receive two DL beams with some UE assistance info in the L3 measurement reporting.

However, Option 2 is too restrictive. For example, it is OK for a network to configure SSB for L3 measurement and configure CSI-RS for L1 group-based beam reporting. Furthermore, it may not be necessary to have the L1 measurement delay requirement apply only when there is previous L3 measurement, as there is no such requirement in RAN1 specification.  

Proposal 1: From both network and UE’s perspective, it is beneficial to configure the RS for GBBR based on L3 report. However, as RAN1 specification does not mandate this in R18, RAN4 should not specify such a consideration.

In the WF [1], it was agreed that 

L1-RSRP for GBBR:
Agreement
· GBBR measurement delay requirements will be defined under assumption that UE uses a single Rx panel for measurements at one time instance 
Companies are requested to bring further analysis on L1-RSRP requirements for GBBR in next meeting

As RAN4 agreed that GBBR is a prerequisite for simultaneous reception, it is necessary to specify requirement on GBBR to ensure the performance. The requirement can be defined as the measurement time a UE needs to complete the group-based L1 measurements for GBBR. From the reply LS on RS supported for group-based reporting from RAN1, “The two resource sets configured for Rel-17 group-based L1-RSRP report cannot contain a mix of SSB and CSI-RS.” Therefore, we focus on two cases, i.e., SSB + SSB and CSI-RS + CSI-RS and follow the agreement that UE uses a single Rx panel for measurements at one time instance.

SSB + SSB

If the network configures two CMR sets for the UE to measure, each set having K SSB resources. For UEs to refine its beams, current specification has the beam sweeping factor N specified as 8. 
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Figure 1. UE L1 measurements for GBBR

There are three options to specify the requirement. 

Option 1: 
For every SSB burst set, the UE can test one RX fine beam for one SSB resource, and the beam under test never changes. The benefit of this approach is to collect the interference info from other SSB resources so the UE can consider both RSRP and interference when determining which beam pair(s) work and thus are to be reported. As there are a total of 2*K SSB resources, the total number of SSB periodicity needed is 2*K*N. In other words, the needed measurement period is 2*K*N*TSSB, where TSSB is the SSB-Index configured for L1-RSRP measurement.

Option 2:
For every SSB burst set, the UE can test one RX fine beam for each SSB resource, and the beam under test may change for each SSB in the burst set. As a result, the total number of SSB periodicity needed is N. In other words, the needed measurement period is N*TSSB. This approach cannot provide any interference info for the UE to determine which beam pair(s) are to be reported.

Option 3:
This option is “middle ground” one between Option 1 and Option 2. Like Option 2, it takes N SSB periodicities to decide the best beam for each SSB resource, denoted by B1, B2, …, BK, BK+1, …, B2K. In the next K periods, the UE can use each period to test two best beams, say B1 for CMR set 2 and BK+1 for CMR set 1 for period 1, and B2 for CMR set 2 and BK+2 for CMR set 1 for period 2, and so forth, aiming to collect interference info. As a result, a total of N+K SSB periodicities is needed.  In other words, the needed measurement period is (N + K)*TSSB.

CSI-RS  + CSI-RS

For CMR sets configured with CSI-RS, measurement period can be specified similarly. The main difference is that the beam sweeping factor N depends on if “repetition” is set to ON or OFF. And if “repetition” is set to ON for both CMR sets, the K resources configured in each set are transmitted with the same TX spatial filter and thus become equivalent to one SSB resource in each set. N = ceil(maxNumberRxBeam / K). For each of the three options, the needed measurement delay is provided.

Option 1: 
The needed measurement period is 2*N*TCSI-RS, where TCSI-RS is the CSI-RS periodicity.

Option 2:
The needed measurement period is N*TCSI-RS. 

Option 3:
The needed measurement period is (N + 1)*TCSI-RS.

Understandably, Option 3 strikes a good balance between measurement time and the ability to collect interference info. Thus, we prefer to define the requirement based on Option 3.

Proposal 2: It is proposed to specify the GBBR measurement period requirement for GBBR based on Option 3.

2.2 Beam pair failure update
We identified one scenario that UE may have problem to adjust the Rx beam for simultaneous reception from two TRPs even though it reported the GBBR before. In legacy case for UE who has only one Rx beam for reception, it would be no problem if UE has rotation during the data/control reception., since UE will have beam measurement procedure based on certain RS QCLed typeD with the active TCI for PDCCH/PDSCH reception. Before and after UE rotation, the active TCI of PDCCH or PDSCH can always find a best Rx beam according to the beam measurement, as shown in figure 2.
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Figure 2. Example of legacy case when single TRP reception is considered

However, if multi-RX UE is performing data/control reception from two TRPs with a paired Rx beams(based on previous GBBR report), when UE rotation happens, even though UE has beam measurement, UE may be not able to find the new beam pair to support simultaneous receptions from TRP 1 and 2, as shown in following figure,
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Figure 3. Example of case when dual TRP receptions are considered

For such UE condition change, it will waste time for looking for new beam pair and will also waste throughput before the next GBBR measurement. Moreover, the GBBR measurement is configured by network, and therefore in between of two GBBR reporting occasions, network cannot know if the beam pair is not valid at UE side and scheduling scheme cannot react to such beam pair change timely. Thus, we think it makes more sense to let UE initiate such beam pair update or indicate to the network the beam pair issue as soon as possible, e.g., certain event of Rx beam pair change could be used to trigger UE to report new GBBR result to network. Since we are approaching the completion due of this WI, we have no strong view to discuss it in R18 timeline or in future release, but this can be one essential scenario to study for multi-Rx UE.

Observation 1: It is beneficial for the UE to inform the network if it experiences beam pair failure.  

3	Conclusions
In this contribution, we make the following proposals.

Proposal 1: From both network and UE’s perspective, it is beneficial to configure the RS for GBBR based on L3 report. However, as RAN1 specification does not mandate this in R18, RAN4 should not specify such a consideration.
Proposal 2: It is proposed to specify the GBBR measurement period requirement for GBBR based on Option 3.
Observation 1: It is beneficial for the UE to inform the network if it experiences beam pair failure.  

4	References
[bookmark: _Ref13820109]R4-2310047, "WF on FR2_multiRx_part2," Moderator (Ericsson)
R1-2306257, "Reply LS on RS supported for group-based reporting," RAN1
image2.png
Aeam 2 Rx bear& A beam 3

If UE rotates E
~ e

Rx beam 3 Rx beam’ ‘beam 4

Based on L1 beam measurement/management, After rotation, still based on L1 beam measurement/
UE can find best beam to receive signals from management, UE can find best beam to receive
TRP1, e.g., Rx beam 1 signals from TRP1, e.g., Rx beam 2

Rx beam 1 IDI

Rx beam 4





image3.png
Resource set 1: TRP1 TRP2  Resource set 2: Resource set 1: TRP1 TRP2  Resource set 2:

RS 1; RS 3; RS 1; RS 3;
team 2 Rx bea\ ﬁeam 2

IDI If UE rotates —
— /_\
\ Panel 2 Panel 2

Rx bea

Panel 1

UE can perform simultaneous reception from

Panel 1
TRP1 and TRP2 by using Rx beam 1and 2 on
different panels

After rotation, UE cannot perform simultaneous
reception from TRP1 and TRP2 by using Rx beam
1and 2, because AoAs from two TRPs needs Rx
beams on the same panel




image1.png
Panel 1




