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[bookmark: _Toc116995841]Introduction
RAN#99 approved a new WID to address the issues on BWP without restriction in [1]. Objectives can be found below:
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In this paper we give our input to the discussion related Option A and the possible UE, network and system impacts.

[bookmark: _Toc116995842]Discussion
The solution related to option A is based on following assumption:
· Option A) Perform BM/RLM/BFD based on CSI-RS within active BWP
Hence, it is assumed that CD-SSB is not within the active BWP and the network has configured the UE dedicated CSI-RS for performing the necessary RLM, BFD and Beam Management measurements.
There are at least 2 aspects to further raise concerning this solution to form a fuller picture of the solution:
· Intra-frequency measurement
· Network signalling overhead and power consumption impact
Additionally, the objective is:
· For Option A 
· Study and specify if any clarifications of the existing requirements are needed, e.g., applicability of requirements, conditions of gap configuration etc. (RAN4)
Following we shortly address these aspects.

Intra-frequency measurement
As we know, the UE is required to perform intra-frequency measurement according to the minimum UE requirements in 38.133 section 9.2. These are mandatory and essential as they are the key for UE having a network connection. They are ensuring that the UE does detect and measure neighboring cells and report changes to the network in a timely enough manner for the network to request the UE to perform handover to a new cell. If this is not done in a timely manner the connection breaks and UE will experience RLF.
However, to perform cell detection the UE needs access to the SSB. And unless UE supports and network allocates CSI-RS also for L3 measurements, the UE also needs access to SSB for performing intra-frequency measurements.
Left open is whether the allocated CSI-RS is also assumed to be used for L3 measurements and mobility, which is of course an option. However, support of CSI-RS based L3 measurements is an optional UE feature, which has not been part of the discussion so far. Hence we assume option A does not assume relying on CSI-RS L3 measurements for mobility.
[bookmark: _Hlk131679085]Option A need gap assisted intra-frequency measurements.

Network signalling overhead and power impact
Option A is based on the idea that the network transmits CSI-RS for the UE. Hence, each UE in the cell needs to be configured with CSI-RS for RLM/BFD and BM. It is of course possible to use same CSI-RS configuration for different UEs. However, it does mean that the network must transmit the CSI-RS continuously according to the configuration. As the network will not know when the UE is performing the measurements, this CSI-RS transmission cannot be reduced based on the UE activity. Hence, the CSI-RS must be continuous in the same manner as SSB transmissions.
This transmission does of course cause an additional power consumption increase on the network side. Hence, while the UE may be able to save some power, the cost in power consumption is moved to the network side.
Option A leads to an increase in the network power consumption.
It should be noticed that providing the UE dedicated CSI-RS continuously is in addition to transmitting the CD-SSB. CD-SSB transmission cannot be avoided even if CSI-RS is allocated for RLM/BFD and BM.

Option A Impact
Looking at which clarifications might be needed to existing requirements; we see that at least all UEs supporting option A shall support:
· Gap assisted intra-frequency measurements
· CSI-RS based RLM
· CSI-RS link recovery procedures including BFD and CBD
· CSI-RS L1-RSRP for BM 
Following features shall be mandatory for the UE supporting Option A:
· Gap assisted intra-frequency measurements
· CSI-RS based RLM
· CSI-RS link recovery procedures including BFD and CBD
· CSI-RS L1-RSRP for BM 
As RAN4 has already defined requirements for gap assisted intra-frequency measurements, (9.2.6), this will not impact the RAN4 specification work. However, these gaps are not allowed to be used for either RLM, BFD or BM which shall be performed on the dedicated CSI-RS resources. This may need some additional analysis work in RAN4.
RAN4 need to analyse any impact on gap assisted intra-frequency measurement requirements for gaps that shall be used only for intra-frequency measurements.
RAN4 has defined UE requirements for CSI-RS based RLF (8.1.3), link recovery - BFD - (8.5.3) and L1-RSRP – BM – (9.5.4.2), there should be no impact on the RAN4 specification work.
However, there will be UE, network and system impact as explained in sections 2.1 and 2.2.
Option A may not impact RAN4 specification work. However, there is impact on UE, network and system.

[bookmark: _Toc116995848]Conclusion
In this paper we take a further look at bandwidth part operation without restriction in NR – Option A. We look at impact in a broader view accounting UE, network and system impact. We observe following related to option A:
1. Option A need gap assisted intra-frequency measurements.
1. Option A leads to an increase in the network power consumption.
1. Following features shall be mandatory for the UE supporting Option A:
· Gap assisted intra-frequency measurements
· CSI-RS based RLM
· CSI-RS link recovery procedures including BFD and CBD
· CSI-RS L1-RSRP for BM 
RAN4 need to analyse any impact on gap assisted intra-frequency measurement requirements for gaps that shall be used only for intra-frequency measurements.
1. Option A may impact RAN4 specification work. However, there is impact on UE, network and system.
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For Option A
«  Study and specify if any clarifications of the existing requirements are needed, e.g., applicability of
requirements, conditions of gap configuration etc. (RAN4)
For Option B-1-1
«  Specify support of BM/RLM/BFD based on SSB outside the active BWP without interruptions (RAN4,

RAN2, RAN1)
For Option C
«  Specify support of BM/RLM/BFD based on NCD-SSB within active BWP for non-RedCap UEs (RAN4,
RAN2, RAN1)

For Option B-1-2
«  Specify support of BM/RLM/BFD based on SSB outside the active BWP with interruptions with the
following conditions (RAN4, RAN2, RAN1):
*  The UE shall be allowed to use B-1-2 only if there is no CSI-RS, no NCD SSB and no CD SSB
configured for RLM/BM/BEFD in the active BWP of the corresponding carrier(s) to be measured;
and

«  UE shall support option (C) NCD-SSB (subject to IoDT availability).

«  The interruption related requirements will be decided and specified in RAN4.




