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1	Introduction
In RAN4 meeting in Berlin discussions related to RSRP measurement metric continued. The topic was also on the agenda for the evening AH, but unfortunately there was only short time to discuss. In this paper, we address some of the open issues from the evening AH minutes [1]

2	Discussion
The AH discussion raised a number of question which would be beneficial to get clarified. Next, we address each discussion point one by one.
2.1	RSRP definition differentiated across frequency ranges
· Terminology
· RSRP of SS block
· Option 1: SSRP 
· Option 2: SS-RSRP 
· Option 3: SS-block-RSRP
· Option 4: others 
· RSRP of CSI-RS
· Option 1: CSI-RP 
· Option 2: CSI-RS-RSRP 
· Option 3: CSI-RSRP
· Option 4: others 
Leave this to RAN1 to decide.
· Whether the RSRP definition should be differentiated across frequency ranges
· Yes or No

[bookmark: _Hlk492835734]Our view is that the RAN1 definition on SS-RSRP is clear: 
SS-RSRP shall be measured only among the reference signals corresponding to SS/PBCH blocks with the same SS/PBCH block index and the same physical-layer cell identity. 
RAN1 and RAN2 are currently discussing whether multiple instances of the same SSB (same physical cell Id and Index) can be transmitted by same cell within the cell bandwidth. As the issue has not been sorted out yet we propose to wait to discuss the RAN4 aspects.
Proposal 1: RAN4 to await RAN1 and RAN2 decision regarding multiple instances of the same SSB within the cell bandwidth.

2.2	DMRS of PBCH used for RSRP measurement
· [bookmark: _Hlk492837617]Whether the DMRS of PBCH shall be used for RSRP measurement
· Option 1: depends on UE implementation
·  Option 2: others
Some discussion took place on this topic and it was agreed that for simulation purposes SSS based RSRP will be used. When it comes to the SS-RSRP definition it seems clear that RAN1 will come with their definition. Additionally, RAN4 should also investigate the gains from using PBCH DMRS in addition to SSS-based RSRP only, if time allows.
One aspect to consider during the discussions would be whether UE is always required to read PBCH for all neighbor cells for all measurements. Another aspect to consider is then the DMRS BW.
Based on the discussions RAN4 could then recommend RAN1 to update the definition for SS-RSRP.
Proposal 2: RAN4 should focus on SS-RSRP requirements based on SSS signal.
Proposal 3: If time allows RAN4 should investigate the gains from including PBCH DMRS in SS-RSRP.

2.3	SS block RSRP definition
· Whether SS block RSRP definition should be per SS block, per beam, or per cell
· Option 1: Per SS block
· Option 2: Per beam
· Option 3: Per cell

The RAN1 definition on SS-RSRP states: 
SS-RSRP shall be measured only among the reference signals corresponding to SS/PBCH blocks with the same SS/PBCH block index and the same physical-layer cell identity. 
I.e. the SS-RSRP is based on the RS corresponding to SS/PBCH blocks with same physical cell Id and same Index. I.e. Option 1 with the addition of Index, should be adapted to be aligned with RAN1.
Proposal 4: Option 1 should be adapted to be aligned with RAN1.

2.4	Time domain averaging for RSRP definition
· Time domain averaging for RSRP definition:
· Necessity: yes or no?
· If “yes” to above question, how to perform time domain averaging?
· Time domain averaging among the SS blocks with the same SS block index?

Time domain averaging has been used in earlier legacy systems in order to battle the impact from fast fading. There is both L1 measurement period as well as the possibility for a network configurable L3 filter. Likely RAN2 will define a L3 filter. However, for RAN4 to discuss, is which L1 filter to apply and the length of such filter. More discussion and simulation work is necessary to define how to apply L1 filter.
Proposal 5: Introduction of L1 filter needs further simulations and discussions.
If L1 filter is introduced, such filter can only be applied among samples from same SS Block with same Index.
Proposal 6: Any filter can only be applied among samples from same SS Block with same Index.

2.5	Frequency domain averaging for RSRP definition
· [bookmark: _Hlk492837515]Frequency domain averaging for RSRP definition:
· Necessity: yes or no?
· If “yes” to above question, how to perform frequency domain averaging?

This seems to be related to same discussion as in section 2.1. 


2.6	CSI-RSRP definition
· Whether CSI-RSRP definition should be per cell or per beam
· Option 1: per cell
· Option 2: per beam

The RAN1 CSI-RSRP definition is: 
CSI reference signal received power (CSI-RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry CSI reference signals configured for RSRP measurements within the considered measurement frequency bandwidth in the configured CSI-RS occasions. 
It is our understanding that CSI-RS for beam is based on network configuration. UE will be configured with CSI-RS measurement configuration and will measure those accordingly. Although some RAN1 aspects are still open the CSI-RS based measurements will be cell and beam agnostic to the UE.

3	Conclusion
In this paper, we addressed some of the discussion point listed for the AH discussion. Here a number of issues were raised including a number of question which would be beneficial to get clarified. Based on the discussion we propose:
Proposal 1: RAN4 to await RAN1 and RAN2 decision regarding multiple instances of the same SSB within the cell bandwidth.
Proposal 2: RAN4 should focus on SS-RSRP requirements based on SSS signal.
Proposal 3: If time allows RAN4 should investigate the gains from including PBCH DMRS in SS-RSRP.
Proposal 4: Option 1 should be adapted to be aligned with RAN1.
Proposal 5: Introduction of L1 filter needs further simulations and discussions.
Proposal 6: Any filter can only be applied among samples from same SS Block with same Index.

References
[1] [bookmark: _Ref431017336]R4-1709086, AdHoc minutes for NR RRM, Intel 

