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1 Introduction

On beam/antenna information for DL AoD, RAN1 stated they will support one of the following options [1]:

Option 2.1: The gNB reports quantized version of the relative Power/Angle response per PRS resource per TRP


· The relative power is defined with respect to the peak power of that resource

· FFS: How many relative power levels can be included (e.g., single -3 dB power-levels, multiple power-levels, etc.). 

Option 2.2: The gNB reports quantized version of the relative Power between PRS resources per angle per TRP.

· The relative power is defined with respect to the peak power in each angle

· For each angle, at least two PRS resources are reported.

Support of multiple levels of quantization, how the report is constructed is FFS

Overhead reduction mechanisms, including reusing associated-dl-PRS-ID to signal that 2 TRPs have the same beam information, are FFS.

The gNB beam/antenna information can optionally be provided to the UE by the LMF (not relevant to RAN3).
Signaling/procedures on how the LMF receives this information from the gNBs, are up to RAN2 and RAN3.

We will discuss how move forward in RAN3.
2 Discussion
Considering that RAN1 is currently considering the above 2 options and that there are still several FFSs, it might be beneficial to also discuss the above from a RAN3 angle and provide additional feedback to RAN1, to help them progress.
We should also keep in mind the current RAN3 agreement: an angle report from gNB to LMF for DL-AoD is not supported [2].
The first thing we can observe is that both options involve reporting “power vs. angle” quantities from the RAN to the CN, per TRP. Option 2.1 does it per PRS resource per TRP, while Option 2.2 does it per angle per TRP. Both options are equivalent to signaling the TRP antenna directivity characteristics.
Observation 1: Both options considered by RAN1 are equivalent to signaling the TRP antenna directivity characteristics from the RAN to the LMF.

From the incoming LS, it seems RAN1 has already agreed that this information is needed by the LMF to do its job, that it should be signaled by the gNB, and that the only outstanding issue is how to signal this over NRPPa (including e.g. the number of quantized power levels, granularity of the angle axis, etc.). Since Rel-16, the gNB may support the TRP Information Exchange procedure, to report TRP-related information to the LMF. So, at least in principle, the TRP antenna directivity pattern(s) might be added as an optional IE to the TRP Information IE signaled toward the LMF (Sec. 9.2.25 of [3]). However, signaling any information related to antenna directivity over network interfaces is actually a major issue, so we believe this requires additional discussion in RAN3.

Proposal 1: RAN3 should discuss whether to signal TRP antenna directivity information over NRPPa.
Typically, antenna directivity characteristics is part of the node configuration. We can safely assume that any configuration involving TRP antenna directivity will be performed via OAM (same as for any TRP configuration). But unlike any other TRP-related parameters, a change in TRP antenna directivity will result in changes to gNB coverage, with cell reconfiguration and loss of active UE connections. Therefore, it is safe to assume such changes will typically happen during a maintenance window in off-peak hours, rather than over the course of the NRPPa signaling association.
Observation 2: TRP antenna directivity characteristics is part of gNB cell configuration, but unlike any other TRP-related parameters, any change to it will result in changes to gNB coverage, with corresponding cell reconfiguration and loss of active UE connections; therefore, such a change will typically not happen during the course of the NRPPa signaling association.
For the above reason, it does not seem justified to signal directivity-related TRP information over NRPPa: it is part of the RAN configuration information which needs to be available at the LMF.
Proposal 2: It does not seem justified to add any TRP antenna directivity related information to NRPPa signaling; such information can be configured into the LMF.

Proposal 3: Capture the above in a reply LS to RAN1 [4].
3 Conclusions and Proposals
Our observations and proposals are summarized below.
Observation 1: Both options considered by RAN1 are equivalent to signaling the TRP antenna directivity characteristics from the RAN to the LMF.

Proposal 1: RAN3 should discuss whether to signal TRP antenna directivity information over NRPPa.
Observation 2: TRP antenna directivity characteristics is part of gNB cell configuration, but unlike any other TRP-related parameters, any change to it will result in changes to gNB coverage, with corresponding cell reconfiguration and loss of active UE connections; therefore, such a change will typically not happen during the course of the NRPPa signaling association.

Proposal 2: It does not seem justified to add any TRP antenna directivity related information to NRPPa signaling; such information can be configured into the LMF.

Proposal 3: Capture the above in a reply LS to RAN1 [4].
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