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Introduction
In RAN1#105, the following agreements were reached
	Agreement
Confirm the following working assumption with the modifications in red:
· For 4-step RACH, support the early indication of RedCap UEs at least in Msg1.
· The early indication in Msg1 can be configured to be enabled/disabled via SIB
· FFS how to support enable/disable the early indication
· FFS details e.g.: From RAN1 perspective, the following methods can be used for early indication both for shared initial UL BWP and separate initial UL BWP (if supported)
· separate PRACH resource
· PRACH preamble partitioning
· FFS: whether/how to address RA-RNTI overlapping issue
· FFS the possibility of supporting Msg3 for the early indication 
Whether/how to support early indication of RedCap UEs in Msg3 in Rel-17 is up to RAN2.

Conclusion
· Whether there is RA-RNTI overlapping issue and how to address RA-RNTI overlapping issue in the early indication of RedCap UEs in Msg1 in Rel-17 is up to RAN2.
Agreement
· Send an LS to RAN2 informing RAN2-related agreements in AI8.6.2 in RAN1#106-e
· FFS details
Conclusion
· There is no consensus in RAN1 on whether to have the access barring indication in DCI scheduling SIB1, and RAN1 can come back if triggered by RAN2.
Agreement
· For the RedCap UE capabilities, current definition of Rel-15/16 L1 UE capabilities mandatory without capability signalling in TR38.822 is reused by default, unless any update is agreed
· Note: UE capabilities related to CA, DC and wider max UE bandwidth are not applicable to RedCap UEs
· FFS: whether any L1 UE capabilities mandatory/optional with capability signalling are not applicable to RedCap UEs
Above agreement to be incorporated into agreed draft LS R1-2108615
Agreement
         A RedCap UE type from RAN1 point of view supports a maximum bandwidth of 20MHz for FR1 and 100MHz for FR2
         Further discuss whether to capture also one or more of the following reduced capabilities to RedCap UE type description
o    Supports either 1 or 2 Rx branches and corresponding maximum DL MIMO layers
o    Supports either FD-FDD or Type A HD-FDD operation for FR1 FDD bands
o    Supports either DL up to 64 QAM or up to 256 QAM for FR1
o    Does not support CA/DC
 Above agreement to be incorporated into agreed draft LS R1-2108615
Draft LS R1-2108615 is endorsed.



Early RedCap identification 
As discussed in BW RedCap AI. If RACH resources of InitialUplinkBWP are to be re-used within InitialUplinkBWP-RedCap the SCS of both BWPs should be the same and all ROs shall be contained within InitialUplinkBWP-RedCap. If at least one of these conditions is not met, UE expects InitialUplinkBWP-RedCap to contain RACH-config in the cell.
Further, when RACH-config is shared between RedCap and non-RedCap UEs, gNB may configure partitioning of preambles. The mapping principle for one SSB per RO is shown on Figure 1. Some preambles may remain not used for contention based (CB) RACH.
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Figure 1 Example one SSB per RO

In case there is N SSBs per RO, then start of SSB is determined as .  This offset is Offset=0 for 4-step/Type-1 and Offset=R for 2-step/Type-2 RACH if both types happen to share the same ROs. Considering many use-cases in R17 for partitioning, more flexible design should be used. While keeping framework the same, we propose that the offset and number of consecutive preambles should be explicitly configured for the RedCap UE early identification (as shown in Figure 2) irrespective of RO are shared with non-RedCap UEs or not. 
[image: ]
Proposal-1: Offset and number of consecutive preambles should be explicitly configured for the RedCap UE early identification irrespective of ROs are shared with non-RedCap UEs or not.
Capabilities and LS from RAN2
RAN2 agreements:
RAN2#114-e:
	Agreements online: 
1.	RAN2 Working Assumption: by default, all non-RedCap UE capabilities are applicable for RedCap 	UE, and therefore only for non-RedCap capabilities that are not appliable for RedCap UE, we clarify 	in the definitions for parameters in TS38.306, the value or feature is not applicable for RedCap UE



RAN2#115-e:
	Agreements:
1.	The number of DRBs supported by RedCap UEs is less than legacy value (which is 16). There will 	be a single mandatory value (FFS if 4 or 8). FFS if it will be possible to have an optional capability
2.	“RRC processing delay” is not relaxed for RedCap UE
3.	PDCP/RLC AM 12 bits SN is mandatory for RedCap UE, and PDCP/RLC AM 18bits SN is optional 	supported by RedCap UE; FFS on how to capture this in specification
4.	NE-DC, and (NG)EN-DC are not supported by RedCap UE; FFS on how to capture it in the 	specification[
5.	DAPS and CAPC related capabilities are not applicable for RedCap UE; [8/20] FFS on CHO. FFS on 	how to capture this in the specification;

Agreements via email - from offline 109:
1.	Maximum 8 DRBs is mandatory supported by RedCap UEs.
2.	From RAN2 perspective, inter RAT mobility related capabilities are applicable for RedCap UE;
3.	From RAN2 perspective, measurement related capabilities are applicable for RedCap UE;
4.	From RAN2 perspective, URLLC related capabilities are applicable for RedCap UE except those 	affected by CA/DC;
5.	From RAN2 perspective, IAB related capabilities are not applicable for RedCap UE, i.e. the RedCap 	UE is not expected to act as IAB node;
6.	Do not introduce capability signalling on the supported Rx number for RedCap UE since the number 	of Rx branches for RedCap is implicitly indicated by the corresponding capability parameter 	maxNumberMIMO-LayersPDSCH in the existing UE capability framework;



RAN1 agreements:
	Agreement
· For the RedCap UE capabilities, current definition of Rel-15/16 L1 UE capabilities mandatory without capability signalling in TR38.822 is reused by default, unless any update is agreed
· Note: UE capabilities related to CA, DC and wider max UE bandwidth are not applicable to RedCap UEs
· FFS: whether any L1 UE capabilities mandatory/optional with capability signalling are not applicable to RedCap UEs





From complexity point of view SUL capabilities 

6-16 requires two transmit chain being active because e.g. PUSCH and PUCCH can occur back-2-back on different UL carriers, without any switching gap -> increases the price of RedCap UE and increases power consumption.
6-17 requires support of mixed SCS between UL and DL -> increased complexity in UE, otherwise not needed for single-cell RedCap UEs.
6-18 requires support of two active BWPs -> increases memory requirements in UE
6-19 requires support for simultaneous transmission of e.g. SRS on one carrier and e.g. PUSCH on other carrier.

	6-16
	Supplemental uplink
	1) RACH, PUSCH, PUCCH, SRS operations in a band combination including SUL
2) Supplemental uplink with same numerology between SUL and non SUL carriers
	6-15
RF&RRM
1-11
	This is conditioned on the support of SUL band combination(s).
	Optional with capability signalling

	6-17
	Supplemental uplink with different numerologies between SUL and non SUL carriers
	Different numerologies between SUL and non SUL
	6-16
	This is conditioned on the support of SUL band combination(s).
	Mandatory with capability signalling

	6-18
	Supplemental uplink with dynamic switch
	DCI based selection of PUSCH carrier
	6-16
	This is conditioned on the support of SUL band combination(s).
	Optional with capability signalling

	6-19
	Simultaneous transmission of SRS on an SUL/non-SUL carrier and PUSCH/PUCCH/SRS on the other UL carrier in the same cell
	Simultaneous transmission of SRS on an SUL/non-SUL carrier and PUSCH/PUCCH/SRS on the other UL carrier in the same cell
	6-16
	
	Optional with capability signalling




Observation-1: SUL capabilities 6-16 through 6-19 require capabilities which normally would not need to be required for non-CA UE and these increase the price and power consumption of a RedCap UE.





On the other hand, we do understand that SUL could offer improved UL Coverage if UL is transmitted on lower band. Therefore, in order to enable low complexity and low-cost implementation of SUL while still enabling improved UL coverage for RedCap UEs on cell-edge. We suggest to add new FG where it is clarified that UE expects all channels to be transmitted in one of the UL carriers in which MSG1/MSGA was transmitted.

	6-15
	Supplemental uplink
	1) RACH, PUSCH, PUCCH, SRS operations in a band combination including SUL, where all signals channels are transmitted in one of the UL carriers where MSG1/MSGA was transmitted.
2) Supplemental uplink with same or different numerology between SUL and non-SUL carriers
	6-15
RF&RRM
1-11
	This is conditioned on the support of SUL band combination(s).
	Optional with capability signalling



Proposal-2: Adopt optional FG 6-15 for RedCap UE 
RedCap UE type
In RAN#1, the following WA was agreed:
	Agreement
         A RedCap UE type from RAN1 point of view supports a maximum bandwidth of 20MHz for FR1 and 100MHz for FR2
         Further discuss whether to capture also one or more of the following reduced capabilities to RedCap UE type description
o    Supports either 1 or 2 Rx branches and corresponding maximum DL MIMO layers
o    Supports either FD-FDD or Type A HD-FDD operation for FR1 FDD bands
o    Supports either DL up to 64 QAM or up to 256 QAM for FR1
o    Does not support CA/DC
 Above agreement to be incorporated into agreed draft LS R1-2108615
Draft LS R1-2108615 is endorsed.




There has been good discussion whether capabilities are reduced or not. It was understood that
· number of Rx antennas, capability is clearly reduced in 4Rx bands 
· HD-FDD cannot be understood as reduced capability of FD-FDD
· modulation order capability is not reduced
· CA/DC is optional feature also for eMBB UEs, and thus cannot be considered as reduced.

Therefore, we believe that the following should be captured as UE type 
Proposal-3: Capture in RedCap UE type at least: “Supports reduced number of Rx branches in bands where 4Rx branches are required. “
For the other aspects, even if not being reduced capabilities but are defining a UE type, per se, and should be captured in our opinion. 
Conclusions 
We briefly discussed RAN2 related aspects and have the following observations and proposals:

Proposal-1: Offset and number of consecutive preambles should be explicitly configured for the RedCap UE early identification irrespective of ROs are shared with non-RedCap UEs or not.

Observation-1: SUL capabilities 6-16 through 6-19 require capabilities which normally would not need to be required for non-CA UE and these increase the price and power consumption of a RedCap UE.


Proposal-2: Adopt optional FG 6-15 for RedCap UE 
	6-15
	Supplemental uplink
	1) RACH, PUSCH, PUCCH, SRS operations in a band combination including SUL, where all signals channels are transmitted in one of the UL carriers where MSG1/MSGA was transmitted.
2) Supplemental uplink with same or different numerology between SUL and non-SUL carriers
	6-15
RF&RRM
1-11
	This is conditioned on the support of SUL band combination(s).
	Optional with capability signalling



Proposal-3: Capture in RedCap UE type at least: “Supports reduced number of Rx branches in bands where 4Rx branches are required. “
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