[bookmark: OLE_LINK26]3GPP TSG RAN WG1 #107-e			R1-2111444
e-Meeting, November 11th – 19th, 2021

Agenda Item: 	8.4.4
Source: 	Baicells
[bookmark: Title]Title:	Discussion on beam management and other consideration for NTN
[bookmark: DocumentFor]Document for:	Discussion and Decision

1 Introduction
[bookmark: OLE_LINK16]In RAN1#106bis-e, the following agreements and conclusion were achieved on beam management and other consideration for NTN [1]
	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 further discuss remaining issues on beam management and other consideration for NTN. 

2 Discussion

2. gNB dominant BWP switching based on prediction
The idea of configuring a sequence of beam switching (coupled with BWP switching) is based on prediction of beams the UE will go through, and is driven by expectation of benefits of reducing UE measurement effort and signaling overhead. 
In our view, the network’s prediction ability can be utilized to reduce UE measurement effort and signaling overhead, but it is not necessarily be in a way of a new procedure. Using existing BWP switching procedure, the sequential beam switching can be done in a step by step way without much more signaling overhead.
If the network think BWP switching is predictable, it can lessen or stop triggering UE measurement. The benefit can be obtained without introducing a new procedure.

Observation 1: Comparing to configured sequence of BWP switching, same benefit can be achieved by gNB implementation based on current spec. 


2. Bwp_InactivityTimer functionality
In RAN1#106bis-e, after the 2nd round discussion, the FL summary[2] concluded that:
	There is a majority view to support disabling bwp_inactivityTimer function. While there is still concern from NEC. In next meeting, we can continue discussing the following proposal from NEC:

”The functionality of this timer should not be lost in NTN system, furthermore, it can be combined with NTN location based BWP switching. UE may be configured with a set of default BWPs and switch to the next BWP in the set of BWP#0 for fallback. The inactivity timer based BWP switching ensures default BWP switching is carried out at a time when there is no data traffic, which would improve reliability and reduce sigalling overhead.”



This issue is about how to deal with BWP switching triggered by bwp_InactivityTimer. The function of the bwp_InactivityTimer in the legacy system requires the UE to switch from the active BWP to default BWP. In NTN, due to its large coverage, when UE falls back to default BWP( BWP#0 by default), it increases burden on BWP#0.

It is up to the network implementation to configure Bwp_InactivityTimer to be a limited value or an infinite value. If Bwp_InactivityTimer is set to be a limited value, falling back to default BWP is allowed. If it is set to be infinite, the function is disabled.

Observation 2-1: When UE falls back to default BWP( BWP#0 by default), it increases burden on BWP#0.
Observation 2-2: Network can disable the function of  default BWP falling back by configuring Bwp_InactivityTimer to be an infinite value.
Proposal 2: There is no need of enhancement on Bwp_InactivityTimer. 

2. Beam measurement and reporting
In RAN1#106bis-e, after the 2nd round discussion, it is conclude in the FL summary that:
	Based on the companies inputs, there is a common understanding that the current spec can support beam measurement and reporting within active BWP. When multiple beams are transmitted across different BWP, BWP switch triggering can be used to realize beam measurement and reporting. Some companies think, this is not optimized. However the enhancement does not receive majority support. Since this issue has been discussed several meetings, FL would suggest that no further enhancement for R17.

RAN1 conclusion (no need for endorsement)
No enhancement for beam measurement and reporting for NTN-NR in R17.



We are fine with the conclusion that no enhancement for beam measurement and reporting for NTN-NR in R17. When multiple beams are transmitted across different BWP, BWP switch triggering can be used to realize beam measurement and reporting

Observation 3: For beam measurement and reporting in NTN, BWP switch triggering can be used. 
Proposal 3: No enhancement for beam measurement and reporting for NTN-NR in R17.


2. Beam failure recovery 
This issue was raised in particular for FRF>1 case, with multi-beam per PCI, related to BWP switching during BFR procedure. In 106bis-e, discussion on the beam failure recovery was focused on the issue that when beam failure is detected, the new candidate beams are transmitted in other BWPs than the active one, and therefore new candidate beam measurement may not be realized because BFR is event-triggered and not controlled by gNB. This is different from beam measurement and reporting procedure which can be controlled by gNB to trigger BWP switching. 

To resolve this issue, 3 solutions were given by companies during 106bis-e discussion:
	solution 1 (proposed by Nokia) is that the gNB may select to deploy single-beam per PCI case so that it turns resolves the issue via RRM and handover procedure. This implies that there is a limitation for the network deployment.
solution 2 (proposed by Ericsson in 2.1) is that the gNB may predict the beam change based on UE location information and directly triggers the UE to change the beam and the same time the BFR function is disabled.
solution 3 (legacy solution) is that in this case the gNB disables the BFR function and the UE will go through RLF procedure.



All these solutions imply that BFR function is disabled. 
To our understanding, in NTN, beam failure recovery is not as essential as in the TN, because in NTN the beam footprint is very large, the changing of beam coverage is more smooth. Therefore, so far it is reasonable to disable BFR in NTN. 

Observation 4: Beam failure recovery is not essential in NTN as in TN, because the beam footprint is very large and the beam coverage changes smoothly in NTN.
Proposal 4: No enhancement for beam failure recovery for NTN-NR in R17.

2. Polarization multiplexing
According to FL summary [2], the following proposal were agreed in the 106bis-e GTW 10/13. 

	proposal 1:
For polarization signaling in SIB, support per SSB polarization indication.
Proposal 2:
Support polarization signaling for target serving cell in handover command message. 
Proposal 3:
Support polarization signaling for non-serving cell in RRM measurement configuration.




Other issues on polarization multiplexing is:
	potential spec impacts were pointed by the proponents:
1) UE polarization capability reporting
2) RS and polarization association
3) DCI indication for polarization mode
On the other hand, opposing companies raised a concerns:
1) intra-UE polarization multiplexing is not practical as it requires majority UE in the cell have LHCP and RHCP capability.
2) inter-UE polarization multiplexing is feasible only if no UE is using linear polarization.




In our view, both intra-UE polarization multiplexing and inter-UE polarization can be supported. Intra-UE polarization can be deprioritized because the percentage of UEs with both LHCP and RHCP capability is small.  
Proposal 5: Support both intra-UE polarization multiplexing and inter-UE polarization. Intra-UE polarization is optional.


[bookmark: _Ref129681832]3  Conclusions
Our main observations and proposals are summarized as follows:
[bookmark: _Ref124589665][bookmark: _Ref124671424][bookmark: _Ref71620620]Observation 1: Comparing to configured sequence of BWP switching, same benefit can be achieved by gNB implementation based on current spec. 
Observation 2-1: When UE falls back to default BWP( BWP#0 by default), it increases burden on BWP#0.
Observation 2-2: Network can disable the function of  default BWP falling back by configuring Bwp_InactivityTimer to be an infinite value.
Proposal 2: There is no need of enhancement on Bwp_InactivityTimer. 
Observation 3: For beam measurement and reporting in NTN, BWP switch triggering can be used. 
Proposal 3: No enhancement for beam measurement and reporting for NTN-NR in R17.
Observation 4: Beam failure recovery is not essential in NTN as in TN, because the beam footprint is very large and the beam coverage changes smoothly in NTN.
Proposal 4: No enhancement for beam failure recovery for NTN-NR in R17.
Proposal 5: Support both intra-UE polarization multiplexing and inter-UE polarization. Intra-UE polarization is optional.
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