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1. Introduction
In RAN1#106bis-e meeting, RAN1 discussed measurement related aspects and sent LS to RAN2 and RAN4. In order to complete the WI in time, RAN1 respectfully asks RAN2 and RAN4 to provide feedback before RAN1#107. 
	· For FR1, following options:
· Option 1:

· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0),

· RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.

· For an RRC-configured active DL BWP (if it does not include CD-SSB and the entire CORESET#0),

· RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.

· Option 2:

· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0),

· If it is configured for random access while not for paging in idle/inactive mode, RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.

· FFS: For BWP#0 configuration option 1, whether the UE can expect SSB transmission in the separate initial DL BWP when it is used in connected mode.

· If it is configured for paging, RedCap UE expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB.

· For an RRC-configured active DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0),

· RedCap UE expects it to contain NCD-SSB for serving cell [FFS: or CSI-RS or measurement gap configuration] but not CORESET#0/SIB.

· Note: if a separate initial/RRC configured DL BWP is configured to contain the entire CORESET#0, CD-SSB is expected by RedCap UE.

· Note: The network may choose to configure SSB or MIB-configured CORESET#0 or SIB1 to be within the respective DL BWP.

· FFS: For Option 1 and Option 2, whether RedCap UE can/cannot expect SSB under certain other conditions, e.g., for SSB monitoring periodicity (i.e., SMTC configuration) and DRX cycle

· FFS: Whether additional mechanism for SI update or how SI update notifications and/or SI updates are signaled to RedCap UEs

· FFS: FR2 case


In this contribution, we discuss the questions raised in RAN1 LS and provide draft reply LS.
2. Discussion
For the question 1) 2) in RAN1 LS, 

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

2)  [RAN2/4] whether it is feasible to use NCD-SSB as QCL source of other DL channels/signals and as spatial relation (for UL channels/signals) transmitted in idle, inactive, and/or connected mode in the initial/non-initial DL BWP of RedCap UE
The main difference between NCD-SSB and CD-SSB is that CD-SSB is associated with an RMSI and CD-SSB should locate on the synchronization raster. For RRM, RLM, BFD, link recovery, time/frequency tracking and AGC, only synchronization signals are required for these functions. In TS38.133, only SSB is mentioned, it does not matter whether it is NCD-SSB or CD-SSB. So from RAN4 perspective, it is feasible to use NCD-SSB for serving and non-serving cell measurements for idle, inactive and/or connected mode for RRM, RLM, BFD, link recovery, time/frequency tracking and AGC. Also, it is feasible to use NCD-SSB as QCL source and spatial relation.
Proposal 1: From RAN4 perspective, it is feasible to use NCD-SSB for serving and non-serving cell measurements for idle, inactive, and connected mode for all or some of RRM, RLM, BFD, link recovery, RO selection, mobility, time/frequency tracking and AGC

Proposal 2: From RAN4 perspective, it is feasible to use NCD-SSB as QCL source of other DL channels/signals and as spatial relation (for UL channels/signals) transmitted in idle, inactive, and connected mode in the initial/non-initial DL BWP of RedCap UE
For question 3) and 4), the two questions are more RAN2 related.
For question 5) in RAN1 LS:

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
Regarding frequency locations, CD-SSB should locate on the synchronization raster, while NCD-SSB can locate on any channel raster. For legacy system, NCD-SBB configuration has already been supported, and measurements can be configured to be performed by the UE on each of the available SSBs. So no limitation for NCD-SSB is necessary to ensure coexistence with legacy UEs. The configurations can be left to network implementation.
Proposal 3: From RAN4 perspective, no need to introduce configuration limitations for NCD-SSB
For question 6) in RAN1 LS:
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
Due to the reduced channel bandwidth, RedCap UE will perform BWP switching or frequency hopping frequency in the whole wide bandwidth. It is not preferable to transmit SSB in each BWP for UE due to the large overhead. So if SSB is not transmitted in the active DL BWP of RedCap UE, periodic CSI-RS can be configured for UE to perform measurements.
In current 38.133, UE is required to be capable of measuring SSB for RLM without measurement gaps. If retuning as in measurement gap is required, especially for RLM, frequency/time tracking, AGC, etc., it will bring big impact on existing specification. If the existing measurement gap is reused for above functions, the performance will be degraded due to the restriction of measurement gaps. If new measurement gap or interruption is introduced, overhead will be increased. 

Proposal 4: 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.

Proposal 5: UE performing RF retuning as a measurement gap outside active BWP will cause big impact on performance and specifications
For question 7) in RAN1 LS:
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
Which SSB (CD-SSB or NCD-SSB) to use for measurement depends on the network configuration. If SSB is not within UE’s active DL BWP, RedCap UE has to perform RF retuning to receive reference signals. Hence measurement gap is required not only for measurement, but also for RLM, time/frequency tracking, AGC and etc. As we discussed in question 6), it will cause additional overhead and spec impacts.
Proposal 6: The SSB to be used for measurement depends on the configuration. UE performing RF retuning as a measurement gap outside active BWP will cause big impact on performance and specifications, especially for RLM, time/frequency tracking, AGC and etc.
3. Conclusion

In this contribution, we discuss LS from RAN1, the proposals are provided as follows and the draft reply LS is provided in the annex. 
Proposal 1: From RAN4 perspective, it is feasible to use NCD-SSB for serving and non-serving cell measurements for idle, inactive, and connected mode for all or some of RRM, RLM, BFD, link recovery, RO selection, mobility, time/frequency tracking and AGC

Proposal 2: From RAN4 perspective, it is feasible to use NCD-SSB as QCL source of other DL channels/signals and as spatial relation (for UL channels/signals) transmitted in idle, inactive, and connected mode in the initial/non-initial DL BWP of RedCap UE
Proposal 3: From RAN4 perspective, no need to introduce configuration limitations for NCD-SSB

Proposal 4: 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.

Proposal 5: UE performing RF retuning as a measurement gap outside active BWP will cause big impact on performance and specifications
Proposal 6: The SSB to be used for measurement depends on the configuration. UE performing RF retuning as a measurement gap outside active BWP will cause big impact on performance and specifications, especially for RLM, time/frequency tracking, AGC and etc.

4. Reference

[1] R1-2110600, LS on use of NCD-SSB instead of CD-SSB for RedCap UE, RAN1.
5. Annex: Draft replay LS 
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1
Overall description

RAN4 has discussed the questions in RAN1 LS (R1-2110600) and provide our feedback on the following questions:

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] From RAN4 perspective, it is feasible to use NCD-SSB for serving and non-serving cell measurements for idle, inactive, and connected mode for all or some of RRM, RLM, BFD, link recovery, time/frequency tracking and AGC
2)  [RAN2/4] whether it is feasible to use NCD-SSB as QCL source of other DL channels/signals and as spatial relation (for UL channels/signals) transmitted in idle, inactive, and/or connected mode in the initial/non-initial DL BWP of RedCap UE
[RAN4] Yes, feasible.

3) [RAN2] whether/when the PCIs indicated by the NCD-SSB and CD-SSB can be the same/different, if both NCD-SSB and CD-SSB are transmitted on the serving cell of RedCap UE

4) [RAN2/4] 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

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] No.

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] 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.
UE performing RF retuning as a measurement gap outside active BWP will cause big impact on performance and specifications, especially for RLM, time/frequency tracking, AGC and etc.
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] The SSB to be used for measurement depends on the configuration. UE performing RF retuning as a measurement gap outside active BWP will cause big impact on performance and specifications, especially for RLM, time/frequency tracking, AGC and etc.
8) [RAN2/4] any other potential impacts identified by RAN2/4 on support NCD-SSB for measurement
2
Actions

To RAN1:

ACTION: 
RAN4 respectfully asks RAN1 to take above feedback into consideration.

3
Dates of next TSG-RAN WG4 meetings

TSG-RAN WG4 Meeting #102 
17th – 25th January 2022
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