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	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 will share our view on some other aspects for NTN.
Discussion
gNB dominant BWP switching based on prediction
In RAN1#106b-e meeting, there was a discussion on gNB dominant BWP switching based on prediction, but no consensus was achieved [2].
	Regarding the following example of procedure,
· UE provides location information to gNB.
· gNB configures a sequence of TCI states to UE.
· gNB configures a sequence of time instance (e.g. timer), which corresponds to TCI state change
· [gNB configures a sequence of frequency intervals to UE]
· UE switches TCI state based on the sequence of time instance and [changes the active BWP frequency intervals based on the sequence of frequency intervals].
Moderator observed in the use case of multiple satellite beams per cell with FRF>1, when UE performs L1-RSRP measurement on a set RS, and the RS are not all within a same active BWP, the UE may be triggered by gNB to switch BWP for L1-RSRP measurement, with the following benefits:
· 1) Reduction of UE measurement effort, e.g. with the new procedure, L1-RSRP measurement and BWP switching may be avoided.
· 2) Signaling overhead and spectrum efficiency reduction, e.g. with the new procedure, gNB may avoid triggering BWP switching and L1-RSRP measurement and reporting.


Regarding the 1st potential benefit, i.e., “Reduction of UE measurement effort”, in our view, the benefit comes from UE location report and network prediction ability, not from the new procedure. With known UE location, the network can just send a DCI to switch the beam when the network considers the switching necessary which can be based on prediction if the network would like to.
Regarding the 2nd potential benefit, i.e., “Signaling overhead and spectrum efficiency reduction”, considering UE mobility, the prediction-based solution may not be feasible in long term and not sure whether the overhead for RRC signaling can be saved.
Based on the above discussion, the support of gNB dominant BWP switching based on prediction can be deprioritized.
Proposal 1: Deprioritize support of gNB dominant BWP switching based on prediction.
BWP triggering for a group of UE
The benefit of BWP triggering for a group of UE is challengeable since different UEs may have different BWP/beam switching time.


  
(a)																																					(b)
Figure 1: Illustration of un-synchronous BWP/beam switching time for a group of UEs.
As shown in Figure 1 (a) for earth moving beam scenario, assume at time t, UE1 is just at the middle line of two satellite beams, and tine t is right time to be switched UE1 from satellite beam A to satellite beam B.
Nevertheless, in order to reduce the signalling overhead for beams switching, a group of UEs in the yellow rectangle was trigged by the gNB to synchronously switch from satellite beam A to satellite beam B at time t. It is obvious that time t is not the right time to perform beam switching for all UEs in the group. For example, for UE2, time t is too late for beam switching; while for UE 3, it is too early.
Thus, the group BWP/beam switching mechanism trigged by gNB may save signalling overhead in the cost of a period of ineffective time interval when some UE is not served by the correct beam.
Assume one side length of the yellow rectangle along the beam switching direction as shown in Figure 1 (a) is L, it corresponds to a time interval , during which the beam footprint on the ground moves from A to B, as shown in Figure 1 (b). The key question is: For an acceptable time interval  (e.g., 0.5 slot), how long is L, which is the key factor of the size of UE group for synchronous switching.
Let us have a simple calculation for LEO 600 km with 90° elevation angle. The relative speed v of satellite with respect to earth is about 7.56 km/s. As shown in Figure 1 (b), for SCS 30 kHz,  = 0.5 ms, thus,


where  is the earth radius,  is the satellite altitude. It can be calculated that 3.5 m.
It can be seen that when the acceptable time interval when some UE is not served by the correct beam is considered, the coverage range of UE group to be synchronously trigged by gNB for beam switching may be quite limited. Thus, the motivation of BWP triggering for a group of UE needs more clarification. Consider the limit time in Rel-17, support of BWP triggering for a group of UE needs more clarification can be deprioritized.
Observation 1: When the acceptable time interval when some UE is not served by the correct beam is considered, the coverage range of UE group to be synchronously trigged by gNB for beam switching may be quite limited.
Proposal 2: Deprioritize support of BWP triggering for a group of UE needs more clarification.
Beam measurement and reporting
In our view, UE can perform SSB based beam measurement in BWP#0, thus beam measurement on multiple RS associated with different beams within a same active BWP seems workable at least for the basic functionality of beam switching. Hence, it should at least be supported for less spec impact.
Nevertheless, beam measurement on multiple RS associated with different beams within across BWPs seems beneficial for interference management and throughput enhancement. Thus, it can be further studied.
Proposal 3: For the deployment scenario with multiple beam per cell and frequency reuse >1, at least support beam measurement on multiple RS associated with different beams within a same active BWP.
Proposal 4: For the deployment scenario with multiple beam per cell and frequency reuse >1, beam measurement on multiple RS associated with different beams within across BWPs can be further studied.
Polarization signaling per SSB/beam
In RAN1#106-e meeting, agreements were achieved on polarization signaling in SIB [1].
	Agreement:
When polarization signalling is present in SIB
· SIB indicates DL and/or UL polarization information using respective polarization type parameters to indicate: RHCP or LHCP or linear
· FFS: whether polarization signalling is per SSB


As discussed in the SI phase, the following frequency re-use factor options were considered [3].
· Option 1: FRF = 1. Single BWP and polarization re-use is disabled.
· Option 2: FRF = 3. Three non-overlapping BWP and polarization re-use is disabled.
· Option 3: FRF = 4. Two non-overlapping BWP and polarization re-use is enabled.
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(a) Option 1: FRF = 1 															 (b) Option 2: FRF = 3 															 (c) Option 3: FRF = 4
Figure 2: Illustration of FRF options.
For FRF Options 1 and Options 2, polarization re-use is disabled, thus, cell-specific polarization signalling indication is enough. However, for FRF Options 3, polarization re-use is enabled, thus, SSB-specific (i.e., beam specific) polarization signalling indication is needed. Thus, in order to support polarization re-use is supported to support FRF = 4, at least SSB-specific polarization signalling indication is needed.
Proposal 5: At least support SSB-specific polarization signalling indication.

For FRF Options 1 and Options 2, if only linear polarization is considered, the polarization indication can be omitted, i.e., if the polarization indication is not present, UE may assume linear polarization is used.
Proposal 6: If the polarization indication is not present, UE assumes linear polarization is used.

For SSB-specific polarization signalling indication, the following options can be considered.
· Option 1: implicit indication.
· Option 2: explicit indication with cell specific system information, i.e., repeating a list of polarization indications across beams.
· Option 3: explicit indication with beam specific system information, i.e., different beam specific SIB may carry different beam specific polarization indication.
Proposal 7: If SSB-specific polarization signalling indication is supported, at least one of the following options is considered.
· Option 1: implicit indication.
· Option 2: explicit indication with cell specific system information, i.e., repeating a list of polarization indications across beams.
· Option 3: explicit indication with beam specific system information, i.e., different beam specific SIB may carry different beam specific polarization indication.
Polarization multiplexing
In our view, there is only one polarization per SSB. If SSB-specific polarization signalling indication is supported, polarization multiplexing can be naturally realized, i.e., from the network perspective, a network may transmit/receive multiple streams in a time-frequency resource with different polarization types in the different satellite beams, wherein,
· The multiple streams may target/from different UEs (inter-UE polarization multiplexing) from different satellite beams;
· or, the multiple streams may target/from a same UE (intra-UE polarization multiplexing), if a UE located in the overlapped coverage region of two adjected satellite beams with different polarization types.
Considering the limit time in Rel-17, further enhancement on polarization multiplexing is not preferred. 
Observation 2: If there is only one polarization per SSB, and if SSB-specific polarization signalling indication is supported, polarization multiplexing can be naturally realized.
Proposal 8: Deprioritize further enhancement on polarization multiplexing.
Conclusions
In this contribution, we share our share our view on some other aspects for NTN. The observations and proposals are summarized as follows:
Observation 1: When the acceptable time interval when some UE is not served by the correct beam is considered, the coverage range of UE group to be synchronously trigged by gNB for beam switching may be quite limited.
Observation 2: If there is only one polarization per SSB, and if SSB-specific polarization signalling indication is supported, polarization multiplexing can be naturally realized.
Proposal 1: Deprioritize support of gNB dominant BWP switching based on prediction.
Proposal 2: Deprioritize support of BWP triggering for a group of UE needs more clarification.
Proposal 3: For the deployment scenario with multiple beam per cell and frequency reuse >1, at least support beam measurement on multiple RS associated with different beams within a same active BWP.
Proposal 4: For the deployment scenario with multiple beam per cell and frequency reuse >1, beam measurement on multiple RS associated with different beams within across BWPs can be further studied.
Proposal 5: At least support SSB-specific polarization signalling indication.
Proposal 6: If the polarization indication is not present, UE assumes linear polarization is used.
Proposal 7: If SSB-specific polarization signalling indication is supported, at least one of the following options is considered.
· Option 1: implicit indication.
· Option 2: explicit indication with cell specific system information, i.e., repeating a list of polarization indications across beams.
· Option 3: explicit indication with beam specific system information, i.e., different beam specific SIB may carry different beam specific polarization indication.
Proposal 8: Deprioritize further enhancement on polarization multiplexing.
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