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1. [bookmark: _Ref73829754]Introduction
[bookmark: Proposal_Pattern_Length]1 At RAN2#117-e, based on [1], RAN2 discussed RedCap capabilities. But following issues are still open:
At117-Proposal 3.2.2-1: [online discussion] [9 vs 7] a UE supports eDRX, must support Edrx in RRC_IDLE and RRC_INACTIVE simultaneously;
· Come back in the next meeting

At117-Proposal 3.2.2-2: [online discussion] [10] Assuming a UE supports eDRX, must support Edrx in RRC_IDLE and RRC_INACTIVE simultaneously, the eDRX in RRC_INACTIVE is introduced together with eDRX in RRC_IDLE as
	Definitions for feature

	Rel-17 extended DRX in RRC_IDLE and RRC_INACTIVE
It is optional for UE to support Rel-17 extended DRX cycle values up to 10485.76 seconds for RRC_IDLE and up to 10.24 seconds for RRC_INACTIVE, and paging in extended DRX in RRC_IDLE and RRC_INACTIVE as specified in TS 38.331 [9] and TS 38.304 [21].


· Come back in the next meeting

At117-Proposal 3.2.2-3: [online discussion] [7/8] Assuming a UE supports eDRX, may not support Edrx in RRC_IDLE and RRC_INACTIVE simultaneously, for extended long DRX for RRC_INACTIVE, introduce a new capability bit extendedDRX-r17 covering DRX values of 2.56s, 5.12s and 10.24s;
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	extendedDRX-Cycle-r17
Indicates whether UE in RRC_INACTIVE supports the extended DRX values of 256, 512 and 1024 radio frames  as specified in TS 38.331 [9].
	UE
	No
	No
	No


· Come back in the next meeting

At117-proposal 3.2.3-1: [online discussion] RAN2 to decide which option should be agreed:
Option 1: 13 companies (Qualcomm, Samsung, Vivo, Nokia, Sequans, LGE, Apple, Ericsson, BT, KDDI, Spreadtrum, CATT, Interdigital)
Rel-17 RRM relaxation for RRC_CONNECTED Ues is captured in TS38.306 as optional feature with capability  ignaling, i.e. introduce a capability bit on this;
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	rrm-RelaxationRRC-ConnectedRedCap-r17
Indicates whether UE supports Rel-17 relaxed RRM measurements in RRC_CONNECTED as specified in TS 38.331 [9].
	UE
	No
	No
	No


Option 2: 6 companies (Huawei, MediaTek, OPPO, ZTE, Futurewei, T-Mobile )
Rel-17 RRM relaxation for RRC_CONNECTED Ues is captured in TS38.306 as optional feature with capability  ignaling, i.e. introduce a capability bit on this;
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	rrm-RelaxationRRC-ConnectedRedCap-r17
Indicates whether UE supports UE assistance reporting of fulfilment status for RRM measurement relaxation criterion in RRC_CONNECTED as specified in TS 38.331 [9].
	UE
	No
	No
	No


· Mediatek thinks we should link the capability to a feature. 
· Come back online in the final CB session on Thursday (if time allows)
· Come back in the next meeting

At117-proposal 4.1.3-1: [online discussion] RAN2 to decide which option should be agreed:
Option 1 (6 companies, ZTE, Sequans, Intel, Futurewei, OPPO, Huawei ): keep the sentence “RedCap UE shall always report “1”.
Option 2 (9 companies, MediaTek, Interdigital, LGE, Ericsson, Intel, vivo, Samsung, Apple, Qualcomm): Do nothing, i.e. the capability is mandatory with IoT bit for RedCap UE;
· Come back in the next meeting

2 RAN1 sent updated UE feature list in [2]. 
At RAN#95-e, RAN plenary discussed RedCap UE capability based on [3] and agreed:
-	FG 28-1 is reported per UE, and FG 28-3 is reported per band" is agreed
-	It is not pursued to support RRM relaxation for non-RedCap UE in Rel-17
3 RAN4 sent LS on Rx/MIMO in [6]. 
4 In addition, we received offline comments on RedCap capabilities. 
In this contribution, we discuss these issues. 
Discussion
0.1 eDRX capability for RRC_INACTIVE Ues
The discussion in [1] was
	1 Regarding the question whether a UE must support both Edrx in RRC_IDLE and RRC_INACTIVE simultaneously?1 company is fine to go with majority;
Yes : 9 companies (Huawei, Vivo, OPPO, Nokia, LGE, Apple, BT, Futurewei, Spreadtrum); 1 company is fine to go with majority;
No: 7 companies ( Qualcomm, Samsung, MediaTek, Sequans, ZTE, Ericsson, CATT)
Companies who have concern on this “must”, believe
· IDLE and INACTIVE Edrx includes different functionality and therefore it would be natural to have separate capabilities for them.
· There is no case that a UE supports RAN Edrx but does not support CN Edrx. But there can be case that UE not supports RAN E-drx but support CN Edrx;
Rapporteur would suggest to conclude this during online discussion:
At117-Proposal 3.2.2-1: [online discussion] [9 vs 7] a UE supports eDRX, must support Edrx in RRC_IDLE and RRC_INACTIVE simultaneously;

2 Assuming a UE supports eDRX, must support Edrx in RRC_IDLE and RRC_INACTIVE simultaneously; 10 companies agreed to capture eDRX in RRC_INACTIVE together with RRC_IDLE;

At117-Proposal 3.2.2-2: [online discussion] [10] Assuming a UE supports eDRX, must support Edrx in RRC_IDLE and RRC_INACTIVE simultaneously, the eDRX in RRC_INACTIVE is introduced together with eDRX in RRC_IDLE as
	Definitions for feature

	Rel-17 extended DRX in RRC_IDLE and RRC_INACTIVE
It is optional for UE to support Rel-17 extended DRX cycle values up to 10485.76 seconds for RRC_IDLE and up to 10.24 seconds for RRC_INACTIVE, and paging in extended DRX in RRC_IDLE and RRC_INACTIVE as specified in TS 38.331 [9] and TS 38.304 [21].



3 Assuming a UE supports eDRX, may not support Edrx in RRC_IDLE and RRC_INACTIVE simultaneously; 7 companies agreed to capture eDRX in RRC_INACTIVE as (remove “long” from field name);

At117-Proposal 3.2.2-3: [online discussion] [7/8] Assuming a UE supports eDRX, may not support Edrx in RRC_IDLE and RRC_INACTIVE simultaneously, for extended long DRX for RRC_INACTIVE, introduce a new capability bit extendedDRX-r17 covering DRX values of 2.56s, 5.12s and 10.24s;
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	extendedDRX-Cycle-r17
Indicates whether UE in RRC_INACTIVE supports the extended DRX values of 256, 512 and 1024 radio frames  as specified in TS 38.331 [9].
	UE
	No
	No
	No








We have sympathy for companies who would like to introduce separate eDRX capability for IDLE and INACTIVE since they are different functions, and the UE may support CN-eDRX only. However we also observed that only additional efforts are needed to support eDRX in RRC_INACTIVE if a UE can support eDRX in RRC_IDLE. And therefore it should not be big burden for a UE who is willing to support eDRX in RRC_INACTIVE.
Therefore, we propose:
Proposal 1: a UE supports eDRX, must support eDRX in RRC_IDLE and RRC_INACTIVE simultaneously;
If proposal 1 is agreeable, then 

Proposal 2: the eDRX in RRC_INACTIVE is introduced together with eDRX in RRC_IDLE as
	Definitions for feature

	Rel-17 extended DRX in RRC_IDLE and RRC_INACTIVE
It is optional for UE to support Rel-17 extended DRX cycle values up to 10485.76 seconds for RRC_IDLE and up to 10.24 seconds for RRC_INACTIVE, and paging in extended DRX in RRC_IDLE and RRC_INACTIVE as specified in TS 38.331 [9] and TS 38.304 [21].




0.2 RRM relaxation for RRC_CONNECTED UEs

The discussion in [1] was
	
At117-proposal 3.2.3-1: [online discussion] RAN2 to decide which option should be agreed:
Option 1: 12 companies (Qualcomm, Samsung, Vivo, Nokia, Sequans, LGE, Apple, Ericsson, BT, KDDI, Spreadtrum, CATT)
Rel-17 RRM relaxation for RRC_CONNECTED Ues is captured in TS38.306 as optional feature with capability ignaling, i.e. introduce a capability bit on this;
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	rrm-RelaxationRRC-ConnectedRedCap-r17
Indicates whether UE supports Rel-17 relaxed RRM measurements in RRC_CONNECTED as specified in TS 38.331 [9].
	UE
	No
	No
	No


The main argument is “This capability includes not only stationarity status reporting, but also RRM relaxation methods to be defined by RAN4. Besides, we may need to specify RAN4 spec as well, according to RAN4’s decision.”


Option 2: 6 companies (Huawei, MediaTek, OPPO, ZTE, Futurewei, T-Mobile )
Rel-17 RRM relaxation for RRC_CONNECTED Ues is captured in TS38.306 as optional feature with capability ignaling, i.e. introduce a capability bit on this;
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	rrm-RelaxationRRC-ConnectedRedCap-r17
Indicates whether UE supports UE assistance reporting of fulfilment status for RRM measurement relaxation criterion in RRC_CONNECTED as specified in TS 38.331 [9].
	UE
	No
	No
	No



The main argument is “Option 2 is aligned with the current status in RAN2.” In addition, Futurewei commented that “change of” shall be deleted;



We tend to agree that the detailed mechanisms have been captured in RAN2 (criterion and reporting) and RAN4 specification (what can be relaxed). If a UE supports RRM relaxation measurement, it should support all the corresponding related configuration, reporting procedure and criteria for RRM relaxation but we should avoid to describe what RRC procedure the UE supported for RRM relaxation in RRC_CONNECTED under UE capability description.  
Therefore we propose:
Proposal 3: Rel-17 RRM relaxation for RRC_CONNECTED UEs is captured in TS38.306 as optional feature with capability signaling, i.e. introduce a capability bit on this;
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	rrm-RelaxationRRC-ConnectedRedCap-r17
Indicates whether UE supports Rel-17 relaxed RRM measurements in RRC_CONNECTED as specified in TS 38.331 [9].
	UE
	No
	No
	No




0.3 Handling of the definition of shorts and am-WithShortSN
The discussion in [1] was
	
Phase 1-Proposal 3.3.2-1: [for agreement] [9/15] Follow RAN2 agreement, i.e.  keep the following sentence “RedCap UE shall always report “1”.” In the definition of  shorts and am-WithShortSN? .
The main concern from companies who do not like the sentence “RedCap UE shall always report “1” is, the capability is already mandatory with IoT bit for non-RedCap Ues. This new statement for RedCap Ues does not add new information. We should avoid to change existing capability if it is common for Redcap and Non-RedCap Ues;
The main concern from companies who would like to keep the sentence “RedCap UE shall always report “1”. They want to make it “pure” mandatory for RedCap Ues instead of mandatory with IOT bit;
Option 1: keep the sentence “RedCap UE shall always report “1”. 
Option 2: Do nothing, i.e. the capability is mandatory with IoT bit for RedCap UE;
Summary: 14 companies provided view. 
Option 1:6  (ZTE, Sequans, Intel, Futurewei, OPPO, Huawei )
Option 2: 9 (MediaTek, Interdigital, LGE, Ericsson, Intel, vivo, Samsung, Apple, Qualcomm
Companies who support option 2 think: definition part is clear as
RedCap UE is the UE with reduced capability:
· The maximum bandwidth is 20 MHz for FR1, and is 100 MHz for FR2. UE features and corresponding capabilities related to UE bandwidths wider than 20 MHz in FR1 or wider than 100 MHz in FR2 are not supported by RedCap Ues; 
· The maximum mandatory supported DRB number is 8;
· The mandatory supported PDCP SN length is 12 bits while 18 bits being optional;
· The mandatory supported RLC AM SN length is 12 bits while 18 bits being optional;

Companies who support option 1 think: the RedCap UE must indicate the support of 12 bits SN (set to 1) since 18 bits are optional. 




We tend to agree that the description on RedCap definition is clear enough, and therefore option 2 is desirable. 
Proposal 4: Remove  “A RedCap UE shall set the field to supported. Editor's Note:	FFS on whether the change is needed.” From the field description of shorts and am-WithShortSN.
0.4 Impact due to RAN1 latest UE feature list
	supportOfRedCap-r17
Indicates that the UE is a RedCap UE with comprised of at least the following functional components:
· Maximum FR1 RedCap UE bandwidth is 20 MHz;
· Maximum FR2 RedCap UE bandwidth is 100 MHz;
· Support of RedCap early indication based on Msg1, MsgA and Msg3 for random access;
A RedCap UE shall set the field to supported.
	UE
	No
	No



RAN1 added new components in [2] as: 
1. Maximum FR1 RedCap UE bandwidth is 20 MHz.
2. Maximum FR2 RedCap UE bandwidth is 100 MHz.
3. Early indication of RedCap UE in Msg.1 for 4-step RACH
4. Separate initial UL BWP for RedCap UEs
- It includes the configuration(s) needed for RedCap UE to perform random access
- Enabling/disabling of frequency hopping for common PUCCH resources
5. Separate initial DL BWP for RedCap Ues
- It includes CSS/CORESET for random access
- FFS: For separate initial DL BWP used for paging, CD-SSB is included
- For separate initial DL BWP only used for RACH, SSB may or may not be included
FFS whether to add any other basic features for RedCap UE
We propose to capture high level descriptions for component 4 and 5 in the field description of supportOfRedCap-r17 as 
Proposal 5: To add Separate initial UL BWP for RedCap UEs and Separate initial DL BWP for RedCap Ues in the field description of supportOfRedCap-r17


	supportOfRedCap-r17
Indicates that the UE is a RedCap UE with comprised of at least the following functional components:
· Maximum FR1 RedCap UE bandwidth is 20 MHz;
· Maximum FR2 RedCap UE bandwidth is 100 MHz;
· Support of RedCap early indication based on Msg1, MsgA and Msg3 for random access;
· Separate initial UL BWP for RedCap UEs;
· Separate initial DL BWP for RedCap UEs .
A RedCap UE shall set the field to supported.
	UE
	No
	No



Regarding 28-2 Half-duplex FDD operation type A for RedCap UE, RAN plenary has agreed it as per band capability. But it is still open whether it is FDD only/FR1 only. Therefore further inputs from RAN1 is needed. 
Proposal 6: 28-2 Half-duplex FDD operation type A for RedCap UE, further inputs from RAN1 are needed on whether it is FDD only/FR1 only. 

0.5 Impact due to RAN4 LS
In [5], RAN4 indicated 
· Not reduce the number of Rx branches, i.e. 2 Rx branches assumed for FR2 RedCap UE
RAN4 also agree the # of DL layers is not mandated for FR2 RedCap UE
· 2-layer DL MIMO is not mandated
During capability CR review, a RIL was raised for it as
[RIL]: FW001 [Delegate]: Futurewei (Yunsong)  [WI]: NR_redcap-Core [Class]: 1 [Status]: ToDo [TDoc]: R2-22xxxxx [Proposed Conclusion]: 
[Description]: According to RAN4 LS R2-2204193 (R4-2206545), RAN4 has decided the following for FR2 RedCap UE:
• Not reduce the number of Rx branches, i.e. 2 Rx branches assumed for FR2 RedCap UE
• 2-layer DL MIMO is not mandated
Therefore, the highlighted sentence no longer applies to FR2 RedCap UEs.
[Proposed Change]: Replace the sentence with the following:
For FR 1, 1 DL MIMO layer if 1 Rx branch is supported, and 2 DL MIMO layers if 2 Rx branches are supported; for FR2, either 1 or 2 DL MIMO layers can be supported, while 2 Rx branches are always supported.
We tend to agree the suggestion from Futurewei, and would like to update it accordingly.
Proposal 7: Update the description on Rx/MIMO layer for FR2 as
· For FR 1, 1 DL MIMO layer if 1 Rx branch is supported, and 2 DL MIMO layers if 2 Rx branches are supported; For FR2, either 1 or 2 DL MIMO layers can be supported, while 2 Rx branches are always supported. UE features and corresponding capabilities related to more than 2 UE Rx branches and more than 2 DL MIMO layers, as well as UE features and capabilities related to more than 2 UE Tx branches and more than 2 UL MIMO layers are not supported by RedCap UEs;
0.6 Others
We also received offline comments as:
Issue 1:  We may need to delete this. This capability has nothing to do with ANR, right?
	reportAddNeighMeasForPeriodic-r16
Defines whether the UE supports periodic reporting of best neighbour cells per serving frequency, as defined in TS 38.331 [9]. It is optional for RedCap UEs.
	UE
	Yes
	No
	No


We think this was introduced for SON/MDT. Would like to hear companies’ view. 
Proposal 8: RAN2 to discuss whether reportAddNeighMeasForPeriodic-r16 is applied for RedCap UE or not. 

Issue 2:  CPAC, Abbreviation is missing.
We think it is a good point, and would like to add CPAC as abbreviation in TS38.306.
Proposal 9: Add abbreviation CPAC in TS38.306.

Issue 3:  Do we need to change this as “CY”?
	supportOfRedCap-r17
Indicates that the UE is a RedCap UE with comprised of at least the following functional components:
· Maximum FR1 RedCap UE bandwidth is 20 MHz;
· Maximum FR2 RedCap UE bandwidth is 100 MHz;
· Support of RedCap early indication based on Msg1, MsgA and Msg3 for random access;
A RedCap UE shall always set the capability to “supported”. 

	UE
	No
	No


We tend to agree that a RedCap UE must support this capability, and therefore “CY” looks good. 
Proposal 10: Update No to CY for  supportOfRedCap-r17.
In addition, the EN in 4.2.21.1 can be removed. 
[bookmark: _Hlk85724671]Editor's Note:	May be updated based on latest RAN1 and RAN4 agreements. 
Proposal 11: Remove the EN “Editor's Note:	May be updated based on latest RAN1 and RAN4 agreements”.

1. Conclusion
Based on the discussion, we have following proposals:

Proposal 1: a UE supports eDRX, must support eDRX in RRC_IDLE and RRC_INACTIVE simultaneously;
If proposal 1 is agreeable, then 
Proposal 2: the eDRX in RRC_INACTIVE is introduced together with eDRX in RRC_IDLE as
	Definitions for feature

	Rel-17 extended DRX in RRC_IDLE and RRC_INACTIVE
It is optional for UE to support Rel-17 extended DRX cycle values up to 10485.76 seconds for RRC_IDLE and up to 10.24 seconds for RRC_INACTIVE, and paging in extended DRX in RRC_IDLE and RRC_INACTIVE as specified in TS 38.331 [9] and TS 38.304 [21].



Proposal 3: Rel-17 RRM relaxation for RRC_CONNECTED UEs is captured in TS38.306 as optional feature with capability signaling, i.e. introduce a capability bit on this;
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	rrm-RelaxationRRC-ConnectedRedCap-r17
Indicates whether UE supports Rel-17 relaxed RRM measurements in RRC_CONNECTED as specified in TS 38.331 [9].
	UE
	No
	No
	No



Proposal 4: Remove  “A RedCap UE shall set the field to supported. Editor's Note:	FFS on whether the change is needed.” From the field description of shorts and am-WithShortSN.
Proposal 5: To add Separate initial UL BWP for RedCap UEs and Separate initial DL BWP for RedCap Ues in the field description of supportOfRedCap-r17

	supportOfRedCap-r17
Indicates that the UE is a RedCap UE with comprised of at least the following functional components:
· Maximum FR1 RedCap UE bandwidth is 20 MHz;
· Maximum FR2 RedCap UE bandwidth is 100 MHz;
· Support of RedCap early indication based on Msg1, MsgA and Msg3 for random access;
· Separate initial UL BWP for RedCap UEs;
· Separate initial DL BWP for RedCap UEs .
A RedCap UE shall set the field to supported.
	UE
	No
	No



Proposal 6: 28-2 Half-duplex FDD operation type A for RedCap UE, further inputs from RAN1 are needed on whether it is FDD only/FR1 only. 

Proposal 7: Update the description on Rx/MIMO layer for FR2 as
· For FR 1, 1 DL MIMO layer if 1 Rx branch is supported, and 2 DL MIMO layers if 2 Rx branches are supported; For FR2, either 1 or 2 DL MIMO layers can be supported, while 2 Rx branches are always supported. UE features and corresponding capabilities related to more than 2 UE Rx branches and more than 2 DL MIMO layers, as well as UE features and capabilities related to more than 2 UE Tx branches and more than 2 UL MIMO layers are not supported by RedCap UEs;
Proposal 8: RAN2 to discuss whether reportAddNeighMeasForPeriodic-r16 is applied for RedCap UE or not. 

Proposal 9: Add abbreviation CPAC in TS38.306.

Proposal 10: Update No to CY for  supportOfRedCap-r17.
[bookmark: _Ref434066290]Proposal 11: Remove the EN “Editor's Note:	May be updated based on latest RAN1 and RAN4 agreements”.
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