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1	Introduction
This is a study item on the support of reduced capability (RedCap) NR devices for use cases such as industrial wireless sensors, video surveillance, and wearables [1].
[bookmark: _Ref178064866]2	Current status of the study
The study is led by RAN1, where RAN1 has so far spent two meetings, and RAN2 started their study in the previous meeting round. According to the plans, RAN1 should conclude the study for their part in RAN1#103-e (starting 26th October) whereas RAN2 has two more meetings, RAN2#112-e and RAN2#113-e planned for the RedCap study phase, see Table 1. 
Table 1. Proposed RAN meeting plan and plan for RedCap SI/WI according to [2].
	Meetings / dates
	RAN1#103-e 
(Oct 26th – Nov 13th, 2020)
RAN2#112-e 
(Nov 2nd -13th, 2020) 
	RAN1#104-e 
RAN2#113-e
(Jan 25th – Feb 5th, 2021)  
	RAN1#104bis-e
RAN2#113bis-e
(Apr 12th – 20th, 2021) 
	RAN1#105-e
RAN2#114-e
(May 19th – 27th, 2021) 

	RAN1
	SI: 4 TUs
	WI: 2 TUs
	WI: 1 TU
	WI: 3 TUs

	RAN2
	SI: 1 TU
	SI: 1 TU
	WI: 0.5 TUs
	WI: 1 TU



[bookmark: _Toc54273911]RAN1 is expected to conclude the study phase in RAN1#103-e and start the possible work phase in RAN1#104-e.
[bookmark: _Toc54273912]According to the current plan, RAN2 is expected to continue the RedCap study for two more meetings, that is, for duration of RAN2#112-e and RAN2#113-e.

This staggered end of SI and start of possible WI will mean RAN2 should have all RAN1 SI decisions and TR updates available for the next meeting to conclude such RAN2 discussions which require RAN1 progress before decision. 
RAN2 made several agreements in RAN2#111-e for RedCap SI [3], see Appendix. Since RAN2#111-e, the discussion has continued in four RAN2 email discussions: 
· [Post111-e][912][REDCAP] TP for the TR (Ericsson)
· [Post111-e][913][REDCAP] Definition and constraining of reduced capabilities (Intel)
· [Post111-e][914][REDCAP] UE identification and access restrictions (Huawei)
· [Post111-e][915][REDCAP] UE power saving features (CATT)
The first listed email discussion [912] is about updating the TP based on RAN2#111-e agreements. Based on the agreement, generic descriptions of some of the features (especially on RAN2-led topics) have been added in R2-2009616 [4]. Additionally, rapporteur submitted proposed changes on the TR skeleton to RAN1 in R1-2007528 have been added for completeness in the version submitted to RAN2. 
The three latter email discussions contain the discussion and alternatives, for the respective topics, of the identified open issues to be studied from RAN2 side. 
3	Way forward for RedCap SI in RAN2
RAN2#112-e
According to the above plan and RAN2#112-e agenda, RAN2 has a budget of 1 TU allocated to RedCap in RAN2#112-e. On top of the online discussions over GTW, the expectation is to have 3 email discussions, where it is likely reasonable to continue the discussion on the topics per agenda item, i.e. to continue with the same topics as in the topical email discussions. 
As the output of the SI should be a Technical Report, the suggestion is for RAN2 to focus on providing input to the TR according to the discussed topics and issues. In the email discussions, the direction of some questions and discussion points seems to be to try to down select and discuss very specific details of some options. However, considering the short time allocated for the study phase, we should not spend too much time on discussing potentially contentious down-selection between options during the SI. Instead, higher priority should be put on capturing descriptions of the issues and listing the possible solution options including analysis of the feasibility, pros and cons and specification impact in the TR. For issues with multiple options, the eventual down-selection does not need to happen during SI and all options can be listed in the TR. 

[bookmark: _Toc54273913]Final down-selection of various solutions to the open issues should be discussed during WID drafting phase and/or during the potential WI.
[bookmark: _Toc54273914]Stage-3 details of the issues should be discussed and agreed during a WI. 
[bookmark: _Toc54273916]Prioritize listing of potential solutions to the open issues in the TR. TR should capture feasibility, pros and cons and specification impact of the different solutions.  
[bookmark: _Toc54273915]RAN2 can provide recommendations based on the analyses in TR at the end of the SI. 

RAN2#113-e
According to the current plan, RAN2 should complete the study after RAN2#113-e. Therefore, for the submission to RAN2#113-e, companies are encouraged to provide input, including text proposals with possible recommendations, as part of the submitted contributions. 
Conclusion
In the previous sections we made the following observations: 
Observation 1	RAN1 is expected to conclude the study phase in RAN1#103-e and start the possible work phase in RAN1#104-e.
Observation 2	According to the current plan, RAN2 is expected to continue the RedCap study for two more meetings, that is, for duration of RAN2#112-e and RAN2#113-e.
Observation 3	Final down-selection of various solutions to the open issues should be discussed during WID drafting phase and/or during the potential WI.
Observation 4	Stage-3 details of the issues should be discussed and agreed during a WI.
Observation 5	RAN2 can provide recommendations based on the analyses in TR at the end of the SI.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Prioritize listing of potential solutions to the open issues in the TR. TR should capture feasibility, pros and cons and specification impact of the different solutions.
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Appendix 	RAN2 agreements
According to [3]:
RAN2 made the following agreements related to organization and scope of the study:
	Agreements:
· RAN2 studies, and provides input to TR 38.875, on whether and how it can be ensured RedCap UEs are used only for intended use cases. This may require coordination with other WGs (e.g. RAN3 / SA / CT).
· RAN2 studies, and provides input to TR 38.875, on how and when to identify RedCap UEs and how to control RedCap UE access in RAN. Before concluding the identification discussion, further progress is needed in RAN1.
 
Agreements:
· For power saving, for now RAN2 studies extended DRX for idle and inactive modes and RRM relaxation for stationary RedCap devices, and input to be provided to TR 38.875. 
· Depending on RAN1 input, discussion is expected at least on the following impacts on RAN2 procedures:
a.    Impact on cell (re)selection
b.    Impact on initial access
c.    Impact on other idle mode procedures (i.e. SI acquisition, paging)
 
FFS:
· Whether reduction of upper layer capabilities should be considered is FFS (in any case no email discussion until the next meeting on this)



RAN2 made the following agreements related to study of reduced capability signalling framework:
	Agreements:
· At least for device type identification and access restriction (including initial access), the network needs to know whether the UE is RedCap UE or not. FFS on whether based on explicit or implicit signalling.
· The existing UE capabilities framework is used as baseline to indicate the capabilities of a RedCap UE (this does not imply anything on the reporting of the device type, if the need for a device type will be agreed)
· The number of device types should be minimised, to reduce market fragmentation, and introduced only where essential to control UE accesses and differentiate them from legacy R15/R16 and non-Redcap R17 UEs, (e.g. number of Tx/Rx antennas, maximum supportable BW, etc.). The exact composition of the set of L1 capabilities of the device type can be discussed by RAN1
· Discuss in normative phase on whether to signal (and in case how) a Device type and its associated capabilities (the reduced set of capabilities) is captured in specifications, and whether device type is indicated as part of UE capability;



RAN2 made the following agreements related to study of identification and access restriction:
	Agreements:
· An indication in system information is needed to indicate whether a REDCAP UE can camp on the cell. FFS whether the indication is explicit or implicit. 
· UAC mechanism also apply to REDCAP UEs.
· System information indicates whether REDCAP operation is allowed/barred on a frequency. FFS reuse the legacy intraFreqReselection or introduce separate flag
· Further discuss enhancement of UAC for REDCAP UEs, including e.g.:
a. define new Access Identity for REDCAP UEs
b. define new Access Categories for REDCAP UEs
(for any final decision we need to check with SA1 and/or CT1)



RAN2 made the following agreements related to study of UE power saving:
	Agreements:
· RAN2 study eDRX mechanism for both RRC_IDLE and RRC_INACTIVE in this SI. ‎
· For RRC_INACTIVE, the DRX cycle is extended to 10.24s as baseline. 

Agreements:
· For RRC_IDLE, the DRX cycle is at least extended to 10.24s. FFS on further extension ‎beyond 10.24s.  
· For RRC_IDLE and/or RRC_INACTIVE, if the NR DRX cycle range is extended beyond 10.24s, the LTE ‎eDRX mechanism beyond 10.24s (e.g., PTW, PH, etc.) is used as baseline when NR eDRX cycle is configured beyond 10.24s. 

FFS:
· For RRC_IDLE and/or RRC_INACTIVE, FFS on baseline mechanism when the configured NR eDRX cycle is less or equal to 10.24s
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