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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:
[image: ]

In this paper we give our input to the discussion related Option C and the possible UE, network and system impacts.
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The solution related to option C is based on following assumption:
· Option C) NCD-SSB approach which would work with existing UE hardware architectures (FG6-1) and be compatible with existing RAN4 specifications for BM/RLM/BFD
And the objective is:
· For Option C 
· Specify support of BM/RLM/BFD based on NCD-SSB within active BWP for non-RedCap UEs (RAN4, RAN2, RAN1)
Hence, as baseline the NCD-SSB is within the active BWP. RAN4 has already defined a number of requirements based on NCD-SSB which are applicable to RedCap devices. Relevant for the objective, RAN4 has defined following requirements based on NCD-SSB:
1. RLM: Section 8.1B defines NCD-SSB based RLM when NCD-SSB is within the active BWP.
2. BFD: Section 8.5B defines NCD-SSB based link recovery procedures (BM) when NCD-SSB is within the active BWP.
These requirements are currently only applicable to RedCap devices. However, we expect the requirements could be used also for non-RedCap devices by defining the relevant applicability rules.
Concerning link recovery procedures, BM, RAN4 has also defines RedCap related requirements in section 9.5B. However, we observe that the requirements are applicable to SSB without mentioning of NCD-SSB.
3. BM: Section 9.5B defines SSB based BM, but only mention SSB within active BWP. The requirements do not mention that they apply also for NCD-SSB.
Based on the current available requirements for RedCap we propose:
RLM: RedCap NCD-SSB based RLM requirements in section 8.1B may be re-used for defining NCD-SSB based RLM requirements for non-RedCap UEs when NCD-SSB is within the active BWP.
BFD: RedCap NCD-SSB based link recovery procedures requirements in section 8.5B may be re-used for defining NCD-SSB based link recovery procedures requirements for non-RedCap UEs when NCD-SSB is within the active BWP.
RAN4 would need to discuss whether the RedCap requirements in section 9.5B are applicable also for NCD-SSB. And if this is concluded we propose:
Use section 9.5B SSB based BM for defining NCD-SSB based L1-RSRP requirements for non-RedCap UEs when NCD-SSB is within the active BWP.

Option C obviously means that the UE will support NCD-SSB like a RedCap device. Hence, if the UE is a RedCap device, or the device supports RedCap, complying to existing RedCap requirements (and re-use those) should be rather straight forward. 
However, option C obviously depends on whether the network also supports NCD-SSB and is transmitting NCD-SSB. This may not be the situation in the field. One must foresee that it is not realistic to assume that all networks and/or gNBs in the field will support NCD-SSB.
Transmitting NCD-SSB also does come at a system cost. From network point of view there will be increased SSB overhead which will be at least doubled. Secondly, transmitting a mandatory DL reference signal twice will increase the network power consumption.
We do not see that it can be assumed that Option C is supported by all networks in the field. Hence, any UE supporting Option C must therefore in addition support either of the other options (A, B-1-1 or B-1-2).
[bookmark: _Hlk131844593]It cannot be assumed that Option C is supported by all networks or gNBs in the field.
A UE supporting Option C must therefore in addition support either of the other options (A, B-1-1 or B-1-2).
From network point of view, it can therefore be assumed that Option A or Option B-1-1 or Option B-1-2 must always be supported by the UEs even if the UE support Option C. 
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In this paper we took a further look at bandwidth part operation without restriction in NR – Option C. We Propose following related to option C:
1. RLM: RedCap NCD-SSB based RLM requirements in section 8.1B may be re-used for defining NCD-SSB based RLM requirements for non-RedCap UEs when NCD-SSB is within the active BWP.
1. BFD: RedCap NCD-SSB based link recovery procedures requirements in section 8.5B may be re-used for defining NCD-SSB based link recovery procedures requirements for non-RedCap UEs when NCD-SSB is within the active BWP.
1. Use section 9.5B SSB based BM for defining NCD-SSB based L1-RSRP requirements for non-RedCap UEs when NCD-SSB is within the active BWP.
While observing:
1. It cannot be assumed that Option C is supported by all networks in the field.
We propose:
1. A UE supporting Option C must therefore in addition support either of the other options (A, B-1-1 or B-1-2).
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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.




