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1 Introduction
During last meeting, the following progress was achieved for the discussion on the RAN2-led issues [1]
	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



In addition, in RAN2 achieved the following agreement. 

	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;


An LS [2] was sent to RAN1 to ask RAN1 whether the above agreement is feasible from RAN1 point. Additionally, RAN2 also asks RAN1 and RAN4 whether there are any Rel-15 and/or Rel-16 UE features or capabilities which should not be applicable for RedCap UEs. 

In this contribution, we will discuss the remaining issues about the RAN2-led topics in RAN1 and provide our consideration on RAN2’s question to RAN1 included in the LS [2]. 
2 Discussion
2.1 UE type definition
During last meeting, how to define RedCap device was extensively discussed. Currently the support of a maximum bandwidth of 20MHz for FR1 and 100MHz for FR2 is included in the RedCap UE definition. Further discussion on whether capture other capabilities is needed. 

In our view, only including the maximum UE bandwidth is not sufficient considering the motivation to define RedCap UE type as described in the WID 

· 
for RedCap UE identification

· 
for constraining the use of those RedCap capabilities only for RedCap UEs

· 
for preventing RedCap UEs from using capabilities not intended for RedCap UEs including at least carrier aggregation, dual connectivity and wider bandwidths

In our understanding, the second bullet implies that non-RedCap may use the capability not included in the RedCap’s definition and the third bullet implies RedCap are not constrained for the capability which are not included the RedCap definition. For example, if reduced Rx is not included in the RedCap definition, the consequence may become that the RedCap may use the same number of Rx with non-RedCap e.g., 20MHz+4Rx in TDD band or the non-RedCap devices may support reduced number of Rx e.g., 100MHz+1Rx in TDD band. To avoid such situation, all the reduced capabilities RedCap supported should be included in the definition

Proposal 1: Capture the following capabilities to RedCap UE type definition 

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
2.2 PRACH resource partition for early indication 

Currently, it was agreed that both preamble partition within shared PRACH resource and separate PRACH resource can be ultilized for the early indication of the RedCap device. Actually, the preamble partition within the shared RO is not new and already applied in some other topics e.g., to distinguish 2-step RACH and 4-step RACH as described  as follow in 38.213
	For Type-2 random access procedure with common configuration of PRACH occasions with Type-1 random access procedure, a UE is provided a number [image: image2.png]


 of SS/PBCH block indexes associated with one PRACH occasion by ssb-perRACH-OccasionAndCB-PreamblesPerSSB and a number [image: image4.png]


 of contention based preambles per SS/PBCH block index per valid PRACH occasion by msgA-CB-PreamblesPerSSB. The PRACH transmission can be on a subset of PRACH occasions associated with a same SS/PBCH block index for a UE provided with a PRACH mask index by msgA-ssb-sharedRO-MaskIndex according to [11, TS 38.321].




And the detailed PRACH mask value is defined in the following table included in 38.321 
Table 1 PRACH Mask Index values
	PRACH Mask Index
	Allowed PRACH occasion(s) of SSB

	0
	All

	1
	PRACH occasion index 1

	2
	PRACH occasion index 2

	3
	PRACH occasion index 3

	4
	PRACH occasion index 4

	5
	PRACH occasion index 5

	6
	PRACH occasion index 6

	7
	PRACH occasion index 7

	8
	PRACH occasion index 8

	9
	Every even PRACH occasion

	10
	Every odd PRACH occasion

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved


According to the description above, when one SSB is associated with multiple ROs, preamble partition can be performed within only a subset of ROs associated with the same SSB via PRACH mask configuration as described in 38. 321.Considering the flexibility afforded by this mechanism, the configuration of PRACH mask can be reused in the RO sharing between RedCap and non-RedCap. For example, when the number of RedCap devices is small, only a subset of ROs can be used for the RedCap. 

Proposal 2: Support partial ROs sharing by configuration of PRACH mask 
2.3 Response to the LS from RAN2
In the LS from RAN2, RAN2 ask RAN1’s view on the support capabilities related uRLLC and IAB. We will share our view on these two features firstly. 

Support of uRLLC

uRLLC feature mainly target to provide high reliability and low latency. While RedCap mainly target the service with more relaxed requirement on the latency and reliability. So, we don’t see very strong motivation to support the feature on RedCap. In addition, considering the reduced number of Rx and worse DL coverage performance, it is questionable that RedCap could satisfy the uRLLC requirement. But on the other hand, from the aspect of use case expansion, supporting uRLLC on RedCap may be useful. And From the perspective of specification, we don’t see problem to enable RedCap to support uRLLC related capabilities    

Support of IAB

This Feature introduces wireless relaying among RAN nodes to 5G. This RAN node should provide access for multiple UEs and relay the data to another RAN node. This RAN node acts more like a gNB or advanced UE. Considering the limited UE capability of RedCap, it is meaningless to consider the IAB feature for RedCap. 

Proposal 3: RAN1 confirm the following 2 agreements made by RAN2

· From RAN2 perspective, URLLC related capabilities are applicable for RedCap UE except those 
affected by CA/DC

· 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

Another question from RAN2 is whether there are any Rel-15 and/or Rel-16 UE features or capabilities which should not be applicable for RedCap UEs. In our view, at least the following Rel-16 UE features can’t be directly applied to RedCap
V2X/Sidelink 

The sidelink interface enable establishing direction connection between two devices.  Supporting sidelink interface on Redcap could enable the interaction between RedCap wearables and smart phone or the interaction between the industrial sensor and the control center directly. In addition, the sidelink relay function could enable the smart phone to relay the data of RedCap wearable to network for power saving and coverage extension. However, due to different capability on the UE bandwidth, when import RedCap into the sidelink system, there will be some restriction on the configuration of sidelink BWP or resource pool.  Solutions to guarantee good coexistence between UEs with different capabilities should be specified. So, we suggest to consider it with further enhancement in Rel-18.

Positioning

In Rel-16, positioning based on TODA, Multi-RTT and AoA are specified. In Rel-17, further enhancement is carried out to improve the positioning accuracy in industrial scenario. UE positioning and tracking are important in many IoT applications, such as children tracking via wearables and asset tracking via industrial sensors. So, it is beneficial for RedCap to support position to expand the use case. However, the narrow UE bandwidth may poses challenges for the positioning accuracy when using 3GPP positioning functionalities defined for normal UEs. In this case the study on the positioning accuracy is needed. In addition, due to the small factor, the battery capacity is limited for RedCap devices. In this case more power-efficient solutions are more desirable. Considering, there is limited time left in Rel-17 and evaluation is needed to identify whether RedCap could satisfy the accuracy requirement. So we suggest to consider it in Rel-18

Observation:  V2X/Sidelink and Positioning can’t be directly applied to RedCap without enhancement  

Proposal 4: Support V2X/Sidelink and positioning in Rel-18 

3 Conclusion
In this contribution, we discussed the remaining RAN2-led topics. Our proposals are summarized as follows:

Proposal 1: Capture the following capabilities to RedCap UE type definition 

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
Proposal 2: Support partial RO sharing by configuration of PRACH mask 

Proposal 3: RAN1 confirm the following 2 agreements made by RAN2

· From RAN2 perspective, URLLC related capabilities are applicable for RedCap UE except those 
affected by CA/DC

· 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

Observation:  V2X/Sidelink and Positioning can’t be directly applied to RedCap without enhancement  

Proposal 4: Support V2X/Sidelink and positioning in Rel-18 
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