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Introduction
RAN4 has been discussing the L1-RSRP measurements and reporting requirements for a number of meetings. Good progress has been made but still a few open issues remain. In this paper we will discuss the aspect of the scaling factor N for FR2. 
Discussion
Beam management frame work is based on the L1-RSRP measurements and reporting. UE can be configured with one or more CSI-RS resource sets of which some can be for L1-RSRP measurements. UE can be requested to perform L1-RSRP on SSB, CSI-RS or both. 
UE may be configured and instructed by the network as to which CSI-RS/CSI-SSB resource set it should use for L1-RSRP measurements. This can be done in different ways e.g. when the BWP is switched, by TCI, by MAC command etc. 
Current UE requirement related to L1-RSRP measurements and reporting are captured in captured in section 9.5 of 38.133. In all parts of the section it addresses L1-RSRP except for the measurement periods definitions in section 9.5.4. These abbreviations are named TBM_Measurement_Period where it is assumed that BM is short for beam management. However, as the measurement periods in fact are related to L1-RSRP measurement period is seems clearer to exchange ‘BM’ with ‘L1-RSRP’ to ensure better readability.
[bookmark: _Hlk1161908]Rename TBM_Measurement_Period_xxx in section 9.5.4 to TL1-RSRP_Measurement_Period_xxx.
We also propose to change all ‘BM-RS’ to ‘SSB-RS’ in section 9.5.4.1 as the section addresses SSB-based L1-RSRP to improve readability and for future. Additionally, RAN1 do in fact not have any definition of a ‘BM’ reference signal and RAN4 should avoid introducing new undefined abbreviations for reference signals which are not clearly defined as this will cause possible troubles in the future e.g. when discussing across WGs or if new reference signals are defined using ‘BM’. We propose similar change to section 9.5.4.2.
Rename BM-RS to refer to the correct and well-defined reference signal name – SSB-RS and CSI-RS.

SSB L1-RSRP
SSB based L1-RSRP is configured as a number of Indexes to SSB of the serving cell. The SSB of the serving cell may or may not be the same as the SMTC (and SMTC2 if configured). However, the UE is not explicitly configured with an SSB periodicity in the CSI-SSB-ResourceSet but only a number of SSB Indexes referring to the SSB of the serving cell ‘ssb-periodicityServingCell'. However, this is not clear from the current text and we propose to clarify this by updating the tables 9.5.4.1-1 and 9.5.4.1-2 replacing TSSB definition with TSSB = ssb-periodicityServingCell. 
Clarify that TSSB = ssb-periodicityServingCell in section 9.5.4.
Example:
Table 8.5.2.2-1: Evaluation period TEvaluate_BFD_SSB for FR1
	Configuration
	TEvaluate_BFD_SSB (ms) 

	no DRX
	max([50], ceil(5*P)*TSSB)

	DRX cycle ≤ 320ms
	max([50], ceil(7.5*P)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(5*P)*TDRX

	Note:	TSSB = ssb-periodicityServingCell. TDRX is the DRX cycle length.



When SSB is used for L1-RSRP measurement the UE can of course expect that the SSB is continuously repeated. However, this does not mean that UE shall or is even expected to measure the SSB Indexes with other than the UE RX beam than used according to the active TCI state. I.e. the UE is not expected (or allowed) to interrupt data transmissions due to performing SSB-based L1-RSRP measurements.
UE is not expected (or allowed) to interrupt data transmissions due to performing SSB-based L1-RSRP measurements.
This is also to our knowledge the common understanding during the RAN1 discussions – although not captured in the RAN1 specification. If RAN4 cannot agree on proposal 3 it seems necessary to officially ask RAN1 about their assumptions when defining the procedure.
Based on this we suggest that for SSB based L1-RSRP measurement in FR2, N=1.
N=1 for SSB based L1-RSRP measurements in FR2.
Send LS to RAN1 for clarifying UE expected behavior if proposal 3 and 4 are not agreeable.
RAN4 is already taking into account possible overlap with measurement needed for RRM measurements in the sharing factor P.

CSI-RS L1-RSRP
Configurations for CSI-RS based L1-RSRP is given NZP-CSI-RS-ResourceSet which includes the parameter -Repetition’. This parameter can be configured as either On or Off and applies for all the CSI-RS resources in the set.
The understanding of the Repetition parameter is:
· On: The UE may assume that the NZP-CSI-RS resources within the NZP-CSI-RS-ResourceSet are transmitted with the same downlink spatial domain transmission filter.
· Off (or if the field is absent): The UE shall not assume that the NZP-CSI-RS resources within the NZP-CSI-RS-ResourceSet are transmitted with the same downlink spatial domain transmission filter.
When the Repetition is On, the UE is allowed and expected to do beam refinement which includes changing its Rx beam pattern (UE RX spatial filter). 
When the repetition is Off the UE is allowed to do beam refinement provided it does not impact the system in terms of e.g. loss of data transmissions. I.e. from network perspective the UE is not changing its RX beam from the configured TCI state. I.e. UE is expected to use fixed Rx beam pattern.
I.e. when the Repetition parameter is On the UE is allowed relaxation in the L1-RSRP measurements due to beam refinement. The details of how the UE perform the beam refinement is left for UE implementation.
For CSI-RS based L1-RSRP measurement N=[4] if Repetition is On.
For CSI-RS based L1-RSRP measurement N=1 if Repetition is Off.
Our understanding is that this behaviour and these proposals are in line with the common understanding in RAN1. However, if agreements on proposals 7 and 8 is not possible it seems necessary to involve RAN1 and try to get clarification on the RAN1 understanding of L1-RSRP measurement procedure.
Send LS to RAN1 for clarifying UE expected behavior if proposal 7 and 8 are not agreeable.
Also, in this case, RAN4 has already taking into account possible overlap with measurement needed for RRM measurements in the sharing factor P.

Scheduling when Repetition On
If Repetition is On the UE may not be able to receive or transmit when performing L1-RSRP measurements. RAN4 would need to discuss and agree on how the UE should prioritize the possible collisions between scheduling and need for performing L1-RSRP measurements.
1. One option is that UE will always prioritize performing L1-RSRP measurements and therefore lose some potential UL/DL scheduling and transmission.
2. Another option is that UE prioritize UL/DL transmission and scheduling over performing the L1-RSRP measurements and therefore UE will not skip any scheduling (UL/DL) but will lose L1-RSRP measurement opportunities.
As the network controls the L1-RSRP measurement reference resource configuration and thereby the Repetition On/Off, it seems reasonable to apply option 1 above. I.e. L1-RSRP measurement has higher priority than data in the symbols where UE is assumed to perform L1-RSRP measurements. This preference is provided RAN4 settles on proposed values for N as proposed.
UE prioritize L1-RSRP measurements over data in the symbols where L1-RSRP RS is present.
This is likely something that would need to be discussed and decided in RAN1. 
In [R4-19xxxxx, CR for L1-RSRP measurement Requirements in section 9.5] we have provided a CR for capturing the proposals above.
Conclusion
In this paper we discus the L1-RSRP measurements and reporting requirements, and especially the aspect of the scaling factor N for FR2:
Common clarifications:
1. Rename TBM_Measurement_Period_xxx in section 9.5.4 to TL1-RSRP_Measurement_Period_xxx.
1. Rename BM-RS to refer to the correct and well-defined reference signal name – SSB-RS and CSI-RS.
Concerning L1-RSRP:
Clarify that TSSB = ssb-periodicityServingCell in section 9.5.4.
UE is not expected (or allowed) to interrupt data transmissions due to performing SSB-based L1-RSRP measurements.
N=1 for SSB based L1-RSRP measurements in FR2.
Send LS to RAN1 for clarifying UE expected behavior if proposal 3 and 4 are not agreeable.
For For CSI-RS based L1-RSRP measurement N=1 if Repetition is Off.
CSI-RS based L1-RSRP measurement N=[4] if Repetition is On.
Send LS to RAN1 for clarifying UE expected behavior if proposal 7 and 8 are not agreeable.
UE prioritize L1-RSRP measurements over data in the symbols where L1-RSRP RS is present.
In [R4-19xxxxx, CR for L1-RSRP measurement Requirements in section 9.5] we have provided a CR for capturing the proposals above.
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