3GPP TSG RAN WG1 #107-e			R1-2111873
e-Meeting, November 11th – 19th, 2021

Agenda Item:	8.4.4
Source:	Apple
Title:	Other Aspects of NR NTN
Document for:	Discussion/Decision
Introduction
According to NR NTN work item description [1], a list of RAN1 topics is to be specified if beneficial and needed. This includes enhancement on polarization, beam management and BWP operation for NTN with frequency reuse. 

The discussions on these topics in RAN1 #106b-e meeting were summarized in [2], and the following agreement has been made in RAN1 #106b-e meeting [3]. 

Agreement:
Support polarization signalling for target serving cell in handover command message.

Agreement:
Support polarization signalling for non-serving cell in RRM measurement configuration.

In this contribution, we provide our views on the remaining issues on signaling of polarization information.
Discussion
The antenna polarization used in NTN includes right hand circular polarization (RHCP), left hand circular polarization (LHCP) and linear polarization. A UE with linear polarization antenna has 3 dB polarization loss when receiving a circular polarized signal. A UE with RHCP antenna cannot receive a LHCP signal, and vice versa. 

It was agreed [4] to support explicit indication of polarization information for downlink by the network. It was agreed [5] that the polarization information for downlink and the polarization information for uplink are indicated in SIB. It was further agreed [6] that SIB indicates downlink and/or uplink polarization information using respective polarization type parameters to indicate RHCP, LHCP or linear. It is open whether polarization signaling is per SSB. 

There are two potential deployment scenarios related to polarization, i.e., inter-beam interference mitigation and polarization multiplexing. In the first deployment scenario (so called inter-beam interference mitigation), neighbor satellite beams may use different polarization to mitigate the inter-beam interference to increase system throughput. This polarization-based inter-beam interference mitigation can be jointly deployed with frequency reuse to further increase the reuse factor. 

In the second deployment scenario (so called polarization multiplexing), gNB could use the same time and frequency resource to serve two UEs by using different or opposite polarizations (e.g., RHCP and LHCP). Due to the orthogonality between two polarizations, there is no interference between these two UEs’ signal receptions. The polarization multiplexing includes intra-UE polarization multiplexing and inter-UE polarization multiplexing. The intra-UE polarization multiplexing requires UE to have the capability of dynamic switching its polarization, which is not feasible for majority of UEs, especially smart phones. Hence, we do not think it is necessary to support intra-UE polarization multiplexing. To avoid interference in inter-UE polarization multiplexing, two UEs being scheduled with the same time-frequency resource should have RHCP and LHCP, respectively. This implies UEs supporting only linear polarization cannot be scheduled in inter-UE polarization multiplexing. Considering majority of UEs support only linear polarization, we do not think it is necessary to support inter-UE polarization multiplexing as well. 

Since the downlink polarization information is indicated in SIB, it is natural the first deployment scenario is supported. In the first deployment scenario, since the downlink polarization could further increase the reuse factor among neighbor beams, it is reasonable to indicate the downlink polarization per SSB in SIB. 

Proposal 1: The downlink polarization signaling in SIB is per SSB. 

Both downlink and uplink polarization information are indicated in SIB. Hence, it is expected that this information is not dynamically changed. In this sense, the motivation of UE reporting its polarization capability is unclear, since network polarization configuration is per SSB and does not change with UEs’ polarization capability. 

Proposal 2: UE polarization capability reporting is not supported. 

Conclusion
In this contribution, we provided our views on signaling of polarization information in NTN. Our proposals are as follows: 

Proposal 1: The downlink polarization signaling in SIB is per SSB. 

Proposal 2: UE polarization capability reporting is not supported.
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