[bookmark: Title][bookmark: DocumentFor][bookmark: OLE_LINK5][bookmark: OLE_LINK6]3GPP TSG-RAN WG4 Meeting # 101-e	R4-2120328
Electronic Meeting, November 01-12, 2021

Source:	ZTE Corporation
Title:	WF on the use of NCD-SSB for RedCap UE
Agenda item:	8.20.3.4
Document for:	Approval
1	Background
During RAN4 101-e meeting, a LS from RAN1 is received on the use of NCD-SSB for RedCap UEs [1]. RAN4 will try to provide answers to all questions raised, but for some issues companies views are quite diverse. Thus, we capture the remaining open issues in this WF for further study.
2	Way Forward
Question 1: whether it is feasible to use NCD-SSB for serving and non-serving cell measurements for idle, inactive, and/or connected mode for all or some of RRM, RLM, BFD, link recovery, RO selection, mobility, time/frequency tracking and AGC
· Agreements
· It is feasible to use NCD-SSB for serving and non-serving cell measurements for idle, inactive, and/or connected mode for all or some of RRM, RLM, BFD, link recovery, RO selection, mobility, time/frequency tracking and AGC
· FFS for specific conditions when it is feasible to use NCD-SSB
· It is RAN4 understanding that NCD-SSB measurements support may require additional signalling which is up to RAN2

FFS for specific conditions when it is feasible to use NCD-SSB:
· Condition 1: NCD-SSB is ‘QCL’-ed with CD-SSB
· Condition 2: NCD-SSB is transmitted by UE’s serving cell with the same SCS
· Condition 3: Neighboring cell’s NCD-SSB shall be placed to collide with serving cells’ NCD-SSB, if neighboring cell measurement is of necessity.

Question 4: whether/when periodicities and/or TX power and/or block indexes (provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon) and/or QCL sources of NCD-SSB can be same/different from those of CD-SSB, if both NCD-SSB and CD-SSB are transmitted on the serving cell of RedCap UE
FFS on SSB indexes
Option 1: SSB indexes of CD-SSB and NCD-SSB can be the same.
Other options not precluded.

Question 5 [RAN2/4] whether it is necessary to introduce configuration limitations for NCD-SSB (e.g., regarding frequency locations, periodicity), e.g., to ensure coexistence with legacy UEs
Option 1: No limitation for NCD-SSB is necessary, up to the network.
Option 2: NCD-SSB should be configured off sync raster.
Option 2a: NCD-SSB should be configured off sync raster and with the same subcarrier spacing, same PCI and same ssb-PositionsInBurst as the CD-SSB.
Option 3: The periodicity of NCD-SSB may be supposed to be longer than CD-SSB.
Option 4: A good rule for it can be max{20ms, periodicity of CD-SSB}.
Option 5: The carrier center frequency and SSB bandwidth (NCD-SSB and CD-SSB BW) are not overlapped.
Option 6: If NCD-SSB is used for synchronization: a maximum period of 20 ms.

Question 6 [RAN2/4] if CD-SSB is not transmitted in the non-initial DL BWP of RedCap UE, whether it is feasible to transmit periodic CSI-RS for UE to use as an alternative of SSB in the non-initial BWP of RedCap UE or rely on UE performing RF retuning as in measurement gap outside active BWP for BWP without SSB nor CORESET#0 operation
For CSI-RS:
Option 1: CSI-RS is a feasible alternative. 
Option 1a: CSI-RS is not a desirable alternative. 
Option 2: CSI-RS is not a feasible alternative.
For RF retuning:
Option 1: RF retuning is a feasible alternative. 
Option 1a: RF retuning is not a desirable alternative.

Question 7 [RAN2/4] whether it is feasible for a RedCap UE to retune to a CD-SSB rather than use an NCD-SSB of larger periodicity
Option 1: Yes, feasible.
Option 1a: Not a desirable alternative due to negative impact on performance. 
Option 2: It is not clear to RAN4 about the use case, clarification is needed.
Option 3: Some assumptions are needed on the relation between NCD-SSB and CD-SSB to answer this question. 

Question 8 [RAN2/4] any other potential impacts identified by RAN2/4 on support NCD-SSB for measurement
Option 1: Questions 1~7 shall be clarified.
Option 2: No other impacts. 
Option 3: Either same or different Tx power will cause problems.

The below WF is related to reply LS on UE capability assumptions (RAN2 LS R2-2109218)
For the UE capability assumption, RAN4 has the following agreement:
[bookmark: _GoBack]RAN4 has agreed to define RRM requirements for following two Rel-16 features.
 
o    2-step RA
o    NR measurements with autonomous gaps
 
For the above two features, RAN4 will also define additional requirements specific to RedCap.
In addition, RAN4 will also define RRM requirements for Small data transmissions (SDT) in release 17 for RedCap capable UEs.
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