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1	Introduction
RAN1 sent RAN4 a LS [1] asking whether NCD-SSB can be introduced for RedCap UEs, and whether CSI-RS / RF retuning can be an alternative, along with other technical questions.
During RAN4 101-e, the following is captured in the WF [3]:
	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.
· Other conditions are not precluded.

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.
Option 7: To avoid peforming power boosting for NCD-SSBs and CD-SSB simultaneously for network, NCD-SSBs and CD-SSB can be transmitted in different half-frames
Other options are not precluded.

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.


This paper discusses some of the key issues above.
2	Discussion
One of the key issues is whether the use of CSI-RS and RF retuning can be a feasible alternative to NCD-SSB. In our view they’re both feasible. RF retuning was of less controversy during the last meeting, only some companies considered it a non-preferrable way, which indicates that it is actually feasible. CSI-RS, on the other hand, was discussed with more views. One thing to clarify is that some companies mention that CSI-RS is a optional feature to choose, while this is only true for legacy UEs. For RedCap UEs, it is possible to support CSI-RS based measurements, similar to NCD-SSB. Thus, this is not an issue at all.
CSI-RS and RF re-tuning are feasible alternatives to NCD-SSB.

Question 8 asks about whether there are more issues identified by RAN4, and we do spot one. CD-SSBs have power-boosting, however, if NCD-SSB doens’t have power boosting, the coverage will be different. If NCD-SSB is boosted, then the power of PDSCH / PDCCH will be reduced (since total power is limited), which will have impact on legacy UEs, which is contradictory to the WID which says to avoid impact to legacy UEs. Thus, we need to feedback in the LS that having same or different transmission power for CD-SSB and NCD-SSB will both lead to unwanted problems. 
Having same or different transmission power for CD-SSB and NCD-SSB will both lead to unwanted problems.
We prepare a tentative response LS in the annex.
3	Conclusion
Proposal 1: CSI-RS and RF re-tuning are feasible alternatives to NCD-SSB.
Proposal 2: Having same or different transmission power for CD-SSB and NCD-SSB will both lead to unwanted problems.
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1. Overall Description:
RAN4 would like to thank RAN1 for their LS on the use of NCD-SSB for RedCap UEs [1]. On top of a previous LS response [2] which provided answers to part of the questions, RAN4 would like to provide the following responses to the RAN1 questions based on latest consensus: 

Question 1 [RAN2/4] 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

RAN4 answer: 
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.
· The conditions when it is feasible to use NCD-SSB are: NCD-SSB is QCLed with CD-SSB


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

RAN4 answer: 
NCD-SSB should be configured off sync raster.

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

RAN4 answer: 
CSI-RS is a feasible alternative. RF retuning is a feasible 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

RAN4 answer: 
It is feasible.

Question 8 [RAN2/4] any other potential impacts identified by RAN2/4 on support NCD-SSB for measurement

RAN4 answer: 
Either same or different Tx power will cause problems. 

2. Actions:
To RAN WG1 group.
ACTION: 	RAN4 kindly asks RAN1 to take the above feedback into account on their future work.

3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN4 #101-bis-e			17th – 25th January 2022 		Online
TSG-RAN4 #102-e		21th February – 03rd March 2022 		Online
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