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1	Introduction
[bookmark: _Toc67770514]In this contribution, we discuss the RAN1 aspects related to the following RAN2-led features for RedCap [1]:
	· Specify definition of one RedCap UE type including capabilities for RedCap UE identification and for constraining the use of those RedCap capabilities only for RedCap UEs and preventing RedCap UEs from using capabilities not intended for RedCap UEs including at least carrier aggregation, dual connectivity, and wider bandwidths. [RAN2, RAN1]
· The existing UE capability framework is used; changes to capability signalling are specified only if necessary.
· [bookmark: _Hlk71104865]Specify functionality that will enable RedCap UEs to be explicitly identifiable to networks through an early indication in Msg1 and/or Msg3, and MsgA if supported, including the ability for the early indication to be configurable by the network. [RAN2, RAN1]
· [bookmark: _Hlk67648184][bookmark: _Hlk67650013]Specify a system information indication to indicate whether a RedCap UE can camp on the cell/frequency or not; it shall be possible for the indication to be specific to the number of Rx branches of the UE. [RAN2, RAN1] 



2	Definition and constraining of reduced capabilities
2.1	Definition of RedCap UE type
The purpose of introducing a RedCap UE type definition is threefold: (1) to identify RedCap UEs, i.e., to differentiate RedCap UEs from non-RedCap UEs; (2) to constrain the use of RedCap UE capabilities only to RedCap UEs; and (3) to prevent RedCap UEs from using capabilities that are not intended for RedCap UEs. The WID stipulates that only one RedCap UE type should be specified [1].
RAN2#114-e [2] made the following agreement related to RedCap UE type definition:
	Agreements:
· […]
· At least for early identification there will be only one RedCap UE (no need to define separate RedCap UE types for FR1 and FR2)
· […]




RAN1#106-e [3] made the following agreements related to RedCap UE type definition:
	Agreements:
· 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 capabilities to RedCap UE type description
· Supports either 1 or 2 Rx branches and corresponding maximum DL MIMO layers
· Supports either FD-FDD or Type A HD-FDD operation for FR1 FDD bands
· Supports either DL up to 64 QAM or up to 256 QAM for FR1
· Does not support CA/DC




RAN1#106bis-e [3] made the following and other agreements related to the RedCap UE feature list:
	Agreements:
· FG 28-1 is kept as “RedCap UE” as follows.
	28. NR_redcap
	28-1
	RedCap UE
	1. Maximum FR1 RedCap UE bandwidth is 20 MHz.
2. Maximum FR2 RedCap UE bandwidth is 100 MHz.
FFS whether to add any other basic features for RedCap UE
	
	Yes
	
	Impact on UE complexity
	Per UE
	No
	[No]
	
	RedCap UEs do not support carrier aggregation or dual connectivity.
	Optional with capability signaling


· Note that yellow highlight means FFS and to be discussed further. These parts are provided as placeholders.




We make the following observation:
[bookmark: _Toc87059885]The RedCap UE type definition is highly related to the RedCap UE feature list discussion. Therefore, in our view, aspects of the RedCap UE type definition related to the RedCap UE feature list can be discussed under the RedCap UE feature list agenda item (8.16.6) rather than under this agenda item.
Our views on RedCap UE type definition aspects related to the RedCap UE feature list are provided in [5].
2.2	Constraining of reduced capabilities
According to the WID, it should be possible to constrain the use of reduced capabilities such that they are usable only by the RedCap UEs.
RAN1#105-e [3] made the following conclusion:
	Conclusion:
· RAN1 postpones the discussion on constraining of reduced capabilities, and if deemed necessary, RAN1 can come back




RAN2#114-e [2] made the following agreement:
	Agreements:
· […]
· It is up to the network how to prevent RedCap UEs from using radio capabilities not intended for RedCap UEs (no specification impact is foreseen at least in RAN2. FFS whether something is needed from SA2/CT1)




Based on the above, no further discussion on constraining of reduced capabilities is needed in RAN1. 
[bookmark: _Toc87059886]We see no reason for RAN1 to come back to the discussion on constraining the use the reduced capabilities.
[bookmark: _Toc68636458][bookmark: _Toc67669165][bookmark: _Toc67770532][bookmark: _Toc67669166][bookmark: _Toc67669167]3	Early indication of RedCap UEs
The early indication of RedCap UEs in Msg1 and/or Msg3 (of 4-step RACH procedure), and MsgA (of 2-step RACH procedure) enables the network to handle RedCap UEs differently than non-RedCap UEs during initial access, i.e., before the UE capabilities are fully known. 
3.1	Early indication in Msg1/Msg3 (4-step RACH)
RAN1#106-e [3] made the following agreements related to Msg1/Msg3 indication:
	Agreements:
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.




RAN2#115-e [4] made the following agreements related to Msg1/Msg3 indication:
	Agreements:
· Msg1 identification which can be configured to be enabled/disabled can be specified from RAN2 point of view.
· […]

Agreements online:
· A Msg3 early identification based on dedicated LCID is supported (if SA3 confirms there is no problem)




RAN1#106bis-e [3] made the following conclusion related to Msg1 indication:
	Conclusion:
· It is up to RAN2 for PRACH preamble partitioning for Msg1-based early indication




Based on the above, we see no need for further discussion on Msg1/Msg3 indication in RAN1.
[bookmark: _Toc79162844][bookmark: _Toc87059887]We see no reason for RAN1 to discuss early RedCap UE indication in Msg1/Msg3 for 4-step RACH further in the Rel-17 RedCap WI, unless triggered by RAN2.
3.2	Early indication in MsgA (2-step RACH)
The 2-step RACH procedure consists of MsgA and MsgB, where MsgA is a compound of UL transmissions, Msg1 (PRACH preamble) and Msg3 (PUSCH), and MsgB is a compound of DL transmissions, Msg2 and Msg4.
RAN2#115-e [4] made the following agreement related to MsgA indication:
	Agreements:
· […]
· Solution for early identification for 2-step RACH will be specified.
· […]




RAN1#105-e [3] made the following agreement related to MsgA indication:
	Agreements:
· Support 2-step RACH for RedCap UEs as an optional feature
· FFS details of early indication in MsgA, e.g.:
· Separation of 2-step RACH resources or MsgA preambles
· Separation of initial UL BWP
· Using a new indication in MsgA PUSCH part
· Note: Discussion on 4-step RACH for early indication should be prioritised




For support of 2-step RACH the need for early indication is somewhat different, as noted by some companies in the RAN1#106bis-e email discussion captured in [6]. The early indication could either be in the ‘preamble part’ or the ‘PUSCH part’ of MsgA.
The early RedCap indication in MsgA enables (1) coverage recovery (without impact for non-RedCap UEs) of MsgB PDSCH carrying successRAR when MsgA preamble and PUSCH parts are detected/decoded correctly, (2) disabling of PUCCH frequency hopping for MsgB HARQ feedback, for e.g., when ROs/preambles are shared between RedCap and non-RedCap UEs in the different initial UL BWPs, (3) RRC connection rejection of RedCap UEs and prioritization of non-RedCap UEs over RedCap UEs, in the same way as for the 4-step RACH procedure, and (4) coverage recovery of MsgB PDSCH carrying fallbackRAR when MsgA preamble is detected but MsgA PUSCH is not decoded correctly.
The indication in MsgA PUSCH is enough to enable the cases (1), (2), and (3). The indication in MsgA preamble is needed only to enable case (4). However, it is a rather rare case that the MsgA preamble would be detected but MsgA PUSCH not decoded correctly, and in addition coverage compensation is only needed in certain deployment scenarios (similar to Msg2 in TR 38.875, i.e., only in 4 GHz band with 24 dBm/MHz and 1 Rx, and with 3 dB antenna efficiency loss). Moreover, 2-step RACH is only used in scenarios where TA is valid, which in practice means small cells or when in good coverage. This further reduces the need for MsgB coverage compensation. In the rare cases MsgB coverage compensation would still be needed in case (4), the lack of a MsgB in response would eventually trigger a re-attempt by the UE and therefore this case is already covered by legacy error handling mechanisms. Therefore, we propose the following:
[bookmark: _Toc87059888]For 2-step RACH, early indication of RedCap UEs in MsgA PRACH is NOT supported.
Regarding the indication in MsgA PUSCH part, since the LCID solution has been agreed for 4-step RACH Msg3 and will be in place, we see no need for a separate solution for 2-step RACH since it is straightforward to use the same LCID indication in MsgA PUSCH part. Furthermore, there is no need to have a “configurable” MsgA PUSCH indication, i.e., RedCap UEs should always use the RedCap-specific LCID. There is no benefit in introducing a RedCap-specific LCID and not using it for RedCap UEs. But this decision can be left to RAN2.
[bookmark: _Toc87059889]For 2-step RACH, agree one of the following alternatives:
· Alt. 1: It is up to RAN2 whether/how to support early indication of RedCap UEs in MsgA PUSCH in Rel-17.
· Alt. 2: Early indication of RedCap UEs in MsgA PUSCH is supported by indicating CCCH using the RedCap-specific LCID.

4	Conclusion
In the previous sections, we made the following observations: 
Observation 1	The RedCap UE type definition is highly related to the RedCap UE feature list discussion. Therefore, in our view, aspects of the RedCap UE type definition related to the RedCap UE feature list can be discussed under the RedCap UE feature list agenda item (8.16.6) rather than under this agenda item.
Observation 2	We see no reason for RAN1 to come back to the discussion on constraining the use the reduced capabilities.
Observation 3	We see no reason for RAN1 to discuss early RedCap UE indication in Msg1/Msg3 for 4-step RACH further in the Rel-17 RedCap WI, unless triggered by RAN2.

Based on the discussion in the previous sections, we propose the following:
Proposal 1	For 2-step RACH, early indication of RedCap UEs in MsgA PRACH is NOT supported.
Proposal 2	For 2-step RACH, agree one of the following alternatives:
· Alt. 1: It is up to RAN2 whether/how to support early indication of RedCap UEs in MsgA PUSCH in Rel-17.
· Alt. 2: Early indication of RedCap UEs in MsgA PUSCH is supported by indicating CCCH using the RedCap-specific LCID.
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