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1. Introduction
There are the following objectives in the updated WID of RedCap [1]:
	· [bookmark: OLE_LINK18][bookmark: OLE_LINK17]Specify functionality that will enable RedCap UEs to be explicitly identifiable to networks through an early indication in Msg1 and/or Msg3, and Msg A 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] 



In this paper, we will further discuss the issues on identification and access restriction for RedCap UEs.
2. Discussion
2.1. Initial DL/UL BWP 
RAN1#104bis meeting agreement 
	Working assumption:
· During initial access, the bandwidth of the initial DL BWP for RedCap UEs is not expected to exceed the maximum RedCap UE bandwidth.
· The bandwidth and location of the initial DL BWP for RedCap UEs can be the same as the bandwidth and location of the MIB-configured initial DL BWP for non-RedCap UEs.
· This does not preclude a SIB-configured initial DL BWP for non-RedCap UEs only with a wider bandwidth than the maximum RedCap UE bandwidth.
· This does not preclude separate or additional bandwidth and location for initial DL BWP for RedCap UEs (FFS).

Working assumption: After initial access, at least for BWP#0 configuration option 1 (as in 38.331, Appendix B2), a RedCap UE is not expected to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth.
· FFS: BWP#0 configuration option 2 (as in 38.331, Appendix B2)

Agreement:
· During initial access, for the scenario where the initial UL BWP for non-RedCap UEs is configured to be wider than the RedCap UE bandwidth, down select among the following options in RAN1#105-e
· Option 1: The scenario is allowed, and a RedCap UE can use the same UL BWP.
· Option 2: The scenario is allowed, but a separate initial UL BWP no wider than the RedCap UE maximum bandwidth is configured/defined for RedCap UEs.
· Option 3: The scenario is not allowed, and a RedCap UE is not expected to operate in an initial UL BWP wider than the RedCap UE maximum bandwidth.

Agreement:
· After initial access, for the scenario where the initial UL BWP for non-RedCap UEs is configured to be wider than the RedCap UE bandwidth, down select among the following options in RAN1#105-e:
· Option 1: The scenario is allowed, and a RedCap UE can use the same UL BWP.
· Option 2: The scenario is allowed, but a separate initial UL BWP no wider than the RedCap UE maximum bandwidth is configured/defined for RedCap UEs.
· Option 3: The scenario is not allowed, and a RedCap UE is not expected to operate in an initial UL BWP wider than the RedCap UE maximum bandwidth.




[bookmark: _GoBack]According to the current NR specifications, the bandwidth of initial DL BWP can be configured to more than 20MHz in SIB1, e.g. 100MHz. The bandwidth of initial DL BWP is only applied by the UE after the reception of Msg4. Moreover, there is no limitation on the bandwidth of initial UL BWP which can be configured to 100MHz. In RAN1 #104 meeting, it was agreed that the initial DL/UL BWP (derived based on MIB/SIB) for RedCap UEs can be the same as the initial DL/UL BWP for non-RedCap UEs at least when the initial DL/UL BWP is no wider than the RedCap UE bandwidth. In RAN1 #104bis meeting, the working assumption is that the bandwidth of the initial DL BWP and the non-initial (DL or UL) BWP for RedCap UEs is not expected to exceed the maximum RedCap UE bandwidth, and it is FFS on how a RedCap UE operates where the initial UL BWP for non-RedCap UEs is configured to be wider than the RedCap UE bandwidth. Since the identification and configuration issues are related to this topic, RAN2 needs to wait for the further input from RAN1.
[bookmark: OLE_LINK134][bookmark: OLE_LINK135]Proposal 1: RAN2 waits for the RAN1 discussion on the initial BWP configuration for RedCap UE.
2.2. Early identification
As discussed in study phase, RRC connection reject could be as one method of controlling RedCap UE access. To enable this, RedCap UE should be identified in Msg 3 at least. 
Observation 1: Msg3 early identification is needed to support the NW rejecting RedCap UE during connection setup. 
[bookmark: OLE_LINK127][bookmark: OLE_LINK128]When non-RedCap UE and RedCap UE share same initial DL/UL BWP, it is enough to identify UE in Msg 3 since there is no special handling for RedCap UE during initial access. However, when non-RedCap UE and RedCap UE do not share same initial DL/UL BWP, RedCap UE needs to be identified in Msg 1 to ensure the frequency hopping of the transmission of PUSCH for Msg3 or PUCCH for Msg4 HARQ feedback is within the maximum channel bandwidth. Due to the fact that RACH configuration is included in initial UL BWP, network could achieve RACH partitioning for non-RedCap UE and RedCap UE by reasonably configuring RACH in initial UL BWP for non-RedCap UE and RedCap UE separately. Which option is used up to the configuration of network with considering the trade-off among access latency, user capacity, system overhead, and resource utilization in uplink and downlink. 
[bookmark: OLE_LINK136][bookmark: OLE_LINK137]Proposal 2a: RAN2 confirms Msg1 and/or Msg3 early identification is needed.
Proposal 2b: RAN2 waits for the RAN1 decision on Msg1 early identification.
Proposal 2c: Msg3 identification is supported in case Msg1 identification is optionally configured, if agreed by RAN1.
2.3. Access restriction
[bookmark: OLE_LINK130][bookmark: OLE_LINK131][bookmark: OLE_LINK81][bookmark: OLE_LINK80]For the cell barring, it is captured in the TR “for RedCap UEs, an explicit or implicit indication in broadcast system information can be used to indicate whether a RedCap UE can camp on the cell or not.” According to the updated WID, it shall be possible to enable camping separately for 1Rx/2Rx RedCap UEs. So, two 1-bit indicators in system information (i.e. either SIB1 message or DCI associated with SIB1) specific for 1RX and 2RX RedCap UEs are used to indicate whether a RedCap UE is allow to camp on the cell.
[bookmark: OLE_LINK138]Proposal 3: Two indicators in SIB1 (i.e. either SIB1 message or DCI associated with SIB1) specific for 1RX and 2RX RedCap UEs are used to indicate whether a RedCap UE is allowed to camp on the cell.
[bookmark: OLE_LINK88][bookmark: OLE_LINK87]Due to the fact that there is already a cell barring indicator in MIB, there are two choices for RedCap UEs: 1) check the cellBarred indicator in MIB first and then check the RedCap UE specific indicator; 2) ignore the cellBarred indicator in MIB and only check the RedCap UE specific indicator. Choice 2 is more flexible than Choice 1 because Choice 1 cannot allow RedCap UEs to camp while not allowing non-RedCap UEs. Hence, it is proposed that RedCap UEs ignore the legacy cellBarred in MIB.
Proposal 4: RedCap UEs ignore the legacy cellBarred in MIB.
If independent cellBarred indicators for 1Rx/2Rx RedCap UE is agreed, it is natural to consider intra-frequency reselection indicator for 1Rx/2Rx RedCap UEs. Since there is an intraFreqReselection in MIB, it may not be necessary to have separated intra-frequency reselection indication(s) for RedCap UEs. So, we propose to reuse the legacy intra-frequency reselection indicator for RedCap UEs.
[bookmark: OLE_LINK139][bookmark: OLE_LINK140]Proposal 5: The Intra-frequency reselection indicator should be supported by RedCap UEs. (based on the WID).
2.4. UAC
As specified in TS 24.501 [1] and TS 22.261 [2], in UAC, the access categories represent the types of the access attempt, e.g. MO signaling, MO data, paging response, etc. This means that the access category cannot be used to identify RedCap services unless equivalent access categories are defined for RedCap UEs. On the other hand, no strong need is seen to define new UAC access categories for the RedCap UEs, as the traffic types of RedCap UEs will not be significantly different from the existing Access Categories.
Other than access categories, the operators can also control access based on the Access Identities [2]. In TS 38.331, there is an access identity bitmap for each access category. If the bit corresponding to one access identity is set to “1”, the UE of this access identity uses the UAC parameters for this access category, otherwise the access attempt is allowed. So, with a new access identity for RedCap UEs, RedCap UEs will either use the same UAC parameters as non-RedCap UEs or be “allowed” for this access category. This does not provide flexible and separate control of RedCap UEs.
Based on the above discussion, we think it is better to broadcast a separate set of UAC parameters for RedCap UEs. Note that this is similar to NB-IoT and eMTC, where the same access identities and access categories as NR are used.
Since in RAN2 there is no consensus in the possibility of defining a new Access Identity or define new Access Categories for RedCap UEs, and/or between RedCap UEs with 1RX and 2RX, an LS has been sent to SA1 and CT1. RAN2 can further discuss whether to extend the AI/AC after receiving the feedback from SA/CT LS.
Proposal 6: RAN2 discusses whether to extend the AI/AC, after the feedback from SA/CT LS. 
3. Conclusion
The contribution focuses on UE identification and access restriction for RedCap UEs. Corresponding observations and proposals are listed as below: 
Observation 1: Msg3 early identification is needed to support the NW rejecting RedCap UE during connection setup. 
Proposal 1: RAN2 waits for the RAN1 discussion on the initial BWP configuration for RedCap UE.
Proposal 2a: RAN2 confirms Msg1 and/or Msg3 early identification is needed.
Proposal 2b: RAN2 waits for the RAN1 decision on Msg1 early identification.
Proposal 2c: Msg3 identification is supported in case Msg1 identification is optionally configured, if agreed by RAN1.
Proposal 3: Two indicators in SIB1 (i.e. either SIB1 message or DCI associated with SIB1) specific for 1RX and 2RX RedCap UEs are used to indicate whether a RedCap UE is allowed to camp on the cell.
Proposal 4: RedCap UEs ignore the legacy cellBarred in MIB.
Proposal 5: The Intra-frequency reselection indicator should be supported by RedCap UEs. (based on the WID).
Proposal 6: RAN2 discusses whether to extend the AI/AC, after the feedback from SA/CT LS. 
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