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1. Introduction
In this contribution, we provide our views on the remaining issues for Release-17 RedCap.
2. Discussion
2.1   NCD-SSB timeoffset
At the previous RAN1#114-bis meeting (see chair’s notes [1]), the following was agreed.
	Agreement

For RedCap UE in TDD, the NW ensures that the NCD-SSB time domain location is a subset of the time domain location of CD-SSB




The agreement then led to an LS [2], being sent to RAN2, since their TS38.331 specification [4], contain the definitions of parameters that configure the NCD-SSB (see figure below), which may or may not, be impacted by this latest RAN1 agreement.   
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The IE NonCellDefining$SB is used to configure a NCD-SSB to be used while the UE operates in a RedCap-specific initial BWP or dedicated BWP.

NonCellDefiningSSE information element

NonCellDefiningSSB-r17 SEQUENCE 1
absolutefrequencyssa-rl7 ARFCN-ValuelR,
ssb-periodicity-rll ENUMERATED { ms5, msl0, ms20, msd0, ms80, msl60, spare2, sparel } oPTIONAL,
ssb-TimeOffset-r17 ENUMERATED { ms5, msl0, msl5, ms20, ms40, msg0, spare2, sparel |
}
NonCellDefiningSSB field descriptions
absoluteFrequencySSB
Frequency of the NCD-SSB. The network configures this field so that the SSB is within the bandwidth of the BWP configured in BWP-DownlinkCommon.
ssb-Periodicity

The periodicity of this NCD-SSB. The network configures only periodicities that are larger than the periodicity of serving cell's CD-SSB. If the field is absent, the UE applies the
SSB periodicity of the CD-SSB (ssb-periodicityServingCell configured in ServingCellConfigCommon or ServingCellConfigCommonSIB).

ssb-TimeOffset

The time offset between CD-SSB of the serving cell and this NCD-SSB. Value ms5 means the first burst of NCD-SSB is transmitted 5ms later than the first burst of CD-SSB
transmitted after the first symbol of SFN=0 of the serving cell, value ms70 means the first burst of NCD-SSB is transmitted 10ms later than the first burst of CD-SSB
transmitted after the first symbol in SFN=0 of the serving cell, and so on. If the field is absent, RedCap UE considers that the time offset between the first burst of CD-SSB
transmitted in the serving cell and the first burst of this NCD-SSB transmitted is zero.





Figure 1:   TS38.331 [4] definition of the NonCellDefiningSSB Information Element
This time offset parameter above, ssb-TimeOffset, between to the CD-SSB of the serving cell and the NCD-SSB, was originally introduced, because at least one company highlighted that their gNB implementation may struggle to manage to send CD and NCD SSBs at the same time, due to the transmission power required.   

	In last meeting, it is agreed that the ssb-PBCH-BlockPower of NCD-SSB is configured as the same value as CD-SSB. However, power boosting may be used for CD-SSB, if the NCD-SSB is transmitted at the same time as CD-SSB, then the gNB cannot afford such a high transmission power, which result to a blocking issue. So it is necessary to transmit the CD-SSB and NCD-SSB(s) at different time by configuring different time offset, especially for the same periodicity case. We can use the similar IE like periodicityAndOffset in SSB-MTC to avoid the blocking issue.

Proposal 4:         NW can configure the time offset for NCD-SSB to RedCap UEs, e.g. using periodicityAndOffset.




Figure 2:   Extract from R2-2203057 [3]
Having examined our gNB implementation and potential real-world configurations (e.g. a customer with 5 redcap specific BWPs, each with an SSB, in a TDD cell of 100 MHz), we agree that the aligning CD and NCD SSBs in time, could result in significant coverage limitation to other TDD services due to the transmit power limitations of the gNB.  Hence, we would like RAN1 to discuss reverting this agreement and agreeing an alternative solution.
Proposal 1:       
RAN1 revert the RAN1#114-bis agreement limiting the time domain locations of the NCD-SSB for RedCap UEs operating in TDD mode.
As per earlier RAN1 discussions on this topic, an alternative solution to this issue, is to have the network avoid configuring symbols where this collision could occur.

Proposal 2:           
UE is not expected to monitor an NCD-SSB that collides with a valid RO. UE is not expected to receive PDCCH/PDSCH/CSI-RS in the set of NCD-SSB symbols that collide with valid ROs.
2.2   RAN1 specification updates for paging and CG-SDT collision behaviours
At the last RAN1#114-bis, the issue of whether RAN1 specifications needed updating to reflect updated decision of collision handling between paging occasions and CG-SDT occasions for HD-FDD RedCap UEs was effectively postponed until RAN4 had agreed it’s TP (see extract from [5] below).
	FL3
	Proposals 1-1b and 1-2b were discussed in the Tuesday online session. RAN1 can come back to this issue once RAN4 has agreed on potential 38.133 updates.


From the RAN4 end of meeting chairman report, the following TP for TS38.133 (captured in [6]), has now been approved,

	<Start of Change 1>

5.1B.2.6
Maximum interruption in paging reception

The requirements in clause 4.2B.2.6 shall apply for RedCap UEs. 

For RedCap UE in HD-FDD mode, if paging occasions partially overlap with CG-SDT transmission, the UE is only required to monitor for SI change indication in any paging occasion at least once per modification period [2] during SDT if the initial downlink BWP on which the SDT procedure is ongoing is associated with a CD-SSB. 
<End of Change 1>




Given the above RAN4 TP, confirming that RAN4 are aligned with RAN2, and have a behaviour defined to ensure that a UE with partial collisions between paging occasions and CG-SDT, will check for paging at least once per modification period, we have the following proposals. 
Proposal 3:   
RAN1 TS38.213 is updated to reflect the RAN4 TP regarding paging collisions with CD-SDT.
Proposal 4:   
Adopt the following TP for 38.213 clause 17.2.
	A HD-UE does not expect to receive both dedicated higher layer parameters configuring transmission in a set of symbols and dedicated higher layer parameters configuring reception in the set of symbols. A HD-UE does not expect to receive both a Type-0/0A/1/2-PDCCH CSS set configuration for PDCCH reception in a set of symbols and dedicated higher layer parameters configuring transmission in the set of symbols, except Type-2-PDCCH CSS set configuration for PDCCH reception in a set of symbols and configured-grant based PUSCH transmission as described in clause 19.2 in the set of symbols for which case the UE follows the procedure as in clause 5.1B.2.6 in [10, TS 38.133].


2.3   RAN4 TP

At the last RAN1 meeting the following agreement was made.
	Agreement

The PBCH payload of the NCD-SSB indicates the frame boundary and frame number of the NCD-SSB.

· FFS whether there is any specification impact




For the outstanding FFS associated with the above agreement, we have the following observation.
Observation 1:   
Existing RAN1 specifications that refer to the frame boundary and frame number indicated in the PBCH payload, reference the SSB containing that PBCH, irrespective of whether that SSB is a CD-SSB or NCD-SSB.
Observation 2:         There are no specification changes to the PBCH payload required to ensure that the NCD-SSB indicates the frame boundary and frame number aligned to that specific SSB’s time location.
3. Conclusion

Based on the discussions presented in this contribution, we have the following proposals and conclusions:
Proposal 1:       
RAN1 revert the RAN1#114-bis agreement limiting the time domain locations of the NCD-SSB for RedCap UEs operating in TDD mode.
Proposal 2:           
UE is not expected to monitor an NCD-SSB that collides with a valid RO. UE is not expected to receive PDCCH/PDSCH/CSI-RS in the set of NCD-SSB symbols that collide with valid ROs.
Proposal 3:   
RAN1 TS38.213 is updated to reflect the RAN4 TP regarding paging collisions with CD-SDT.
Proposal 4:   
Adopt the following TP for 38.213 clause 17.2.
	A HD-UE does not expect to receive both dedicated higher layer parameters configuring transmission in a set of symbols and dedicated higher layer parameters configuring reception in the set of symbols. A HD-UE does not expect to receive both a Type-0/0A/1/2-PDCCH CSS set configuration for PDCCH reception in a set of symbols and dedicated higher layer parameters configuring transmission in the set of symbols, except Type-2-PDCCH CSS set configuration for PDCCH reception in a set of symbols and configured-grant based PUSCH transmission as described in clause 19.2 in the set of symbols for which case the UE follows the procedure as in clause 5.1B.2.6 in [10, TS 38.133].


Observation 1:   
Existing RAN1 specifications that refer to the frame boundary and frame number indicated in the PBCH payload, reference the SSB containing that PBCH, irrespective of whether that SSB is a CD-SSB or NCD-SSB.
Observation 2:         There are no specification changes to the PBCH payload required to ensure that the NCD-SSB indicates the frame boundary and frame number aligned to that specific SSB’s time location.
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