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Introduction
In this contribution, several remaining issues on RedCap are to be discussed.

Discussion
Collision handling between valid CG-SDT PO and paging occasions for HD-FDD 
For the collision handling between paging occasions and CG-SDT occasions for HD-FDD UEs, the related LS has been received from RAN2 as follows.
	1	Overall description
RAN2 has discussed possible clarifications on monitoring of paging occasions for CG-SDT with HD-FDD Redcap UEs based on specification text in RAN2 and relevant sections in RAN1 and RAN4. 
Current RAN2 specifications do not explicitly specify what happens for UEs in half duplex mode if a paging occasion conflicts with a CG-SDT occasion. 
It is RAN2’s understanding that although information pertaining to this can be found in e.g., 38.213, clause 17.2 or in 38.133, clause 5.1B.2.6, the UE is only required to monitor paging for SI change indication in any paging occasion at least once per modification period during SDT if the initial downlink BWP on which the SDT procedure is ongoing is associated with a CD-SSB. 
Similar to connected mode behaviour, since the UE is only required to monitor the paging in any paging occasion at least once per modification period, there should be other paging occasions available (within the modification period) to monitor the paging for SI change even if some of them overlap with the CG-SDT occasion(s). 
Hence, RAN2 would like to ask RAN1 and RAN4 to take the above understanding into account and discuss possible amendment on misalignment between RAN2 specifications and RAN1 and/or RAN4 specifications.
2	Actions
To RAN WG1 and RAN WG4
ACTION: 	RAN2 would like to ask RAN1 and RAN4 to take the above understanding into account and discuss possible amendment on misalignment between RAN2 specifications and RAN1 and/or RAN4 specifications for CG-SDT with HD-FDD Redcap.




During RAN1#106bis-e meeting, the following agreement was achieved for HD-FDD RedCap UEs on the collision handling between cell-specifically higher layer configured DL receptions and dedicated higher layer configured UL transmissions.
	Agreements: [38.213]
Revise the RAN1#104bis-e agreement for Case 3 as the following
· For Case 3, semi-statically configured DL reception vs. semi-statically configured UL transmission
· A HD-FDD UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception in the set of symbols of the slot
· A HD-FDD UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and cell specific higher layer parameters configuring reception in the set of symbols of the slot
· Cell-specifically configured DL reception refers to PDCCH in Type-0/0A/1/2 CSS set
· FFS: whether or not there are conditions that need to be considered




In addition, the corresponding RAN4 agreement was captured in the incoming LS from RAN4 [3] as follows. According to the agreement, we can conduct that this issue was left to RAN1 and/or RAN2 to make decision and further discussion will not occur in RAN4.
	Agreement: 
RAN4 will further update requirements for the case of partial collisions of POs with CG-SDT occasions for HD-FDD RedCap UE within the SI modification period based on RAN2 LS
There are no existing RRM requirements for the case when all available POs are colliding with CG-SDT occasions for HD-FDD RedCap UE within the SI modification period.
RAN4 is not planning to cover this scenario in Rel-17 or Rel-18 specifications. 



However, Based on the RAN1 agreement achieved in Rel-17 RedCap WI phase, it is clear for us that the gNB should avoid configuring Type 1 CSS sets and CG PUSCH resources which are overlapped partially or fully in the time domain. This means that, even if some paging monitoring occasions configured for the Type 1 CSS set do not belong to a specific UE, these occasions should not overlap with CG-SDT PUSCH occasions belonging to the UE. If the gNB is ultimately unable to find two non-overlapping resources for paging and CG-SDT PUSCH respectively based on large degree of resource utilization, the RedCap UE can treat this overlapped configuration as an error case. For the error case, how the RedCap UE handles it is entirely up to the UE’s implementation. In addition, during this maintenance phase, we can’t see any necessity to duplicate specification efforts on an issue that has already reached a solid agreement in the Rel-17 WI phase. Therefore, we propose to not revise the RAN1 agreement above for CG-SDT PUSCH, and no specification changes are necessary. 

Proposal 1: Send an LS to RAN2 and RAN4 to clarify that, the collision between any paging PDCCH monitoring occasions and CG-SDT PUSCH occasions is expected to be avoided by gNB configuration, and further RAN1 specification change is not necessary. 

Default value for DL modulation order for max data rate calculation 
In Rel-15, the UE capability parameter related to peak data rate calculation, i.e., supportedModulationOrderDL can be optionally indicated to the gNB. If not indicated, the specified default value of this parameter will be applied. In particular, the current specification on the default value of supportedModulationOrderDL is captured in TS 38.306 [4] as follows. That is, if the supportedModulationOrderDL is not reported, the network will use the maximum modulation order for peak data rate calculation. For Rel-17 non-RedCap UEs, 1024QAM in FR1 and 256QAM in FR2 are optionally supported for PDSCH, as well as 256QAM in FR1 and 64QAM in FR2 are mandatory supported for PDSCH; for RedCap UEs, 256QM in both FR1 and FR2 are optionally supported for PDSCH, as well as 64QAM in both FR1 and FR2 are mandatory supported for PDSCH. However, the current specification on the default value determination only captures the case of non-RedCap. In our view, it should be revised for RedCap UEs accordingly.    
	supportedModulationOrderDL
Indicates the maximum supported modulation order to be applied for downlink in the carrier in the max data rate calculation as defined in 4.1.2. If included, the network may use a modulation order on this serving cell which is higher than the value indicated in this field as long as UE supports the modulation of higher value for downlink. If not included:
-	for FR1, the network uses the modulation order signalled per band i.e. pdsch-1024QAM-FR1-r17 or pdsch-1024QAM-2MIMO-FR1-r17 when pdsch-1024QAM-FR1-r17 or pdsch-1024QAM-2MIMO-FR1-r17 is signalled for the band, otherwise the network uses the modulation order signalled in pdsch-256QAM-FR1.
-	for FR2, the network uses the modulation order signalled per band i.e. pdsch-256QAM-FR2 if signalled. If not signalled in a given band, the network shall use the modulation order 64QAM.
In all the cases, it shall be ensured that the data rate does not exceed the max data rate (DataRate) and max data rate per CC (DataRateCC) according to TS 38.214 [12].



Proposal 2: For the default value of supportedModulationOrderDL, adopt the following TP for Rel-17 RedCap UEs and send the corresponding LS to RAN2 if needed. 
	supportedModulationOrderDL
Indicates the maximum supported modulation order to be applied for downlink in the carrier in the max data rate calculation as defined in 4.1.2. If included, the network may use a modulation order on this serving cell which is higher than the value indicated in this field as long as UE supports the modulation of higher value for downlink. If not included:
-	for FR1 for non-RedCap UEs, the network uses the modulation order signalled per band i.e. pdsch-1024QAM-FR1-r17 or pdsch-1024QAM-2MIMO-FR1-r17 when pdsch-1024QAM-FR1-r17 or pdsch-1024QAM-2MIMO-FR1-r17 is signalled for the band, otherwise the network uses the modulation order signalled in pdsch-256QAM-FR1.
-	for FR1 for RedCap UEs, the network uses the modulation order signalled per band i.e. pdsch-256QAM-FR1 if signalled. If not signalled in a given band, the network shall use the modulation order 64QAM.
-	for FR2, the network uses the modulation order signalled per band i.e. pdsch-256QAM-FR2 if signalled. If not signalled in a given band, the network shall use the modulation order 64QAM.
In all the cases, it shall be ensured that the data rate does not exceed the max data rate (DataRate) and max data rate per CC (DataRateCC) according to TS 38.214 [12].



[bookmark: _Ref494215420]Conclusion
In this contribution, we discuss several remaining issues for Rel-17 RedCap in RAN1. Based on the discussion, our views are summarized as follows.


Proposal 1: Send an LS to RAN2 and RAN4 to clarify that, the collision between any paging PDCCH monitoring occasions and CG-SDT PUSCH occasions is expected to be avoided by gNB configuration, and further RAN1 specification change is not necessary. 
[bookmark: _GoBack]Proposal 2: For the default value of supportedModulationOrderDL, adopt the following TP for Rel-17 RedCap UEs and send the corresponding LS to RAN2 if needed. 
	supportedModulationOrderDL
Indicates the maximum supported modulation order to be applied for downlink in the carrier in the max data rate calculation as defined in 4.1.2. If included, the network may use a modulation order on this serving cell which is higher than the value indicated in this field as long as UE supports the modulation of higher value for downlink. If not included:
-	for FR1 for non-RedCap UEs, the network uses the modulation order signalled per band i.e. pdsch-1024QAM-FR1-r17 or pdsch-1024QAM-2MIMO-FR1-r17 when pdsch-1024QAM-FR1-r17 or pdsch-1024QAM-2MIMO-FR1-r17 is signalled for the band, otherwise the network uses the modulation order signalled in pdsch-256QAM-FR1.
-	for FR1 for RedCap UEs, the network uses the modulation order signalled per band i.e. pdsch-256QAM-FR1 if signalled. If not signalled in a given band, the network shall use the modulation order 64QAM.
-	for FR2, the network uses the modulation order signalled per band i.e. pdsch-256QAM-FR2 if signalled. If not signalled in a given band, the network shall use the modulation order 64QAM.
In all the cases, it shall be ensured that the data rate does not exceed the max data rate (DataRate) and max data rate per CC (DataRateCC) according to TS 38.214 [12].
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