
3GPP TSG-RAN WG2 Meeting #121
R2-2301319
Athens, Greece, February 27 - March 3, 2023
Source: 


ZTE Corporation, Sanechips

Title: 
 Discussion on NCR open issues
Agenda item:

8.1.3

Document for:

Discussion and Decision

1 Introduction

In RAN2#120 meeting, the following agreements are made regarding the CP related issues, applicable RRM functions and UE capabilities for NCR. 

	Agreements

1. gNB cell that NCR-Fwd is forwarding is the same cell the NCT-MT is connected to. Whether the NCR-Fwd can forward other cells is up to implementation

2. NCR-MT indicates the maximum number of supported DRB in UE capability, values {1, 16}. If absent, the NCR-MT does not support DRB.

3. SRB2 is mandatory feature for NCR-MT.

4. On NCR-Fwd ON/OFF:

· When NCR-MT is in RRC_CONNECTED mode, the NCR-Fwd can be ON or OFF following the side control information received from the gNB. 

· After NCR-MT enters RRC_INACTIVE mode, the NCR-Fwd can be ON or OFF following the last configuration received from the gNB.

· Release to RRC-IDLE is FFS.
5. On NCR-MT RLF:

· After RLF is declared by NCR-MT, NCR-MT performs cell selection and trigger RRC re-establishment;

· If NCR-MT enters RRC_IDLE due to no suitable cell is find, NCR-Fwd is OFF;

· During RRC re-establishment procedure, NCR-Fwd is OFF.

6. NCR-MT mandatorily support cell reselection and RRM measurements in RRC_IDLE and RRC_INACTIVE.

7. In Rel-18, NCR-MT does not support handover and RRM measurements in RRC_CONNECTED.

8. For reporting the capabilities of NCR-MT, the existing UECapabilityEnquiry and UECapabilityInformation messages are reused.

9. In NCR-MT capability discussion, to focus on mandatory features that are required for NCR-MT.

10. All existing optional features are considered as applicable to NCR-MT unless explicitly excluded (Same as IAB-MT). FFS on taking IAB specified features as a baseline for future discussion.
11. NPN capable NCR-MT should consider cellReservedForOtherUse for determination of an NPN-only cell. 


After that, in RAN2, we still have the following open issues:

· Issue 1: Whether NCR-MT can be released to RRC_IDLE state?
· Issue 2: Details of ON-OFF configuration when NCR-MT is released to RRC_INACTIVE or RRC_IDLE(if supported).

· Issue 3: Whether “NCR supported” indicator can be per-NPN configured in SIB1?

· Issue 4: Mandatory features for NCR-MT and non-applicable optional features for NCR-MT.

In this contribution, we discussed these open issues and shared our views. 
2 Discussion
2.1  Release to RRC_IDLE state
One left open issue is whether NCR-MT can be release to RRC_IDLE state. Per our understanding, there are scenarios the network has to release NCR-MT to RRC_IDLE mode. For example, if the network decides to turn off the serving cell for power saving, it needs to release or offload all connected UEs. In addition, the CN may also trigger UE context release due to NAS connection release (e.g. detach, de-registration). Therefore, it does not make sense to disallow RRCRelease to RRC_IDLE mode over Uu interface. 
Observation 1: For IAB-MT, the specification supports the gNB to release IAB-MT to RRC_IDLE mode. 
In last meeting there is concerns on how to trigger RRC connection establishment when NCR-MT is released to RRC_IDLE mode, with the reason that there is no data transmission in NCR-MT, it may be difficult for RAN to paging NCR-MT in RRC_IDLE mode, similarly, the NCR-MT cannot trigger RRC reconnection due to no UL data.

Regarding these concerns, we want to say these issues also exist for IAB. Considering NCR-MT and IAB-MT are in common in many aspects, if IAB-MT can be released to RRC_IDLE, we actually see no reason not to support this feature for NCR-MT. Further, there is other ways besides CN paging to trigger RRC connection establishment, e.g. by the OAM of NCR-MT, or based on a configured timer in RRCRelease message.
Observation 1: For IAB-MT, the specification supports the gNB to release IAB-MT to RRC_IDLE mode. 
Proposal 1: 
gNB can release NCR-MT to RRC_IDLE mode, subsequent RRC connection can be triggered by the OAM of NCR-MT, or based on explicit configured timer in RRCRelease message. 

In last RAN2 meeting, it was agreed that after NCR-MT enters RRC_INACTIVE mode, the NCR-Fwd can be ON or OFF following the last configuration received from the gNB. If NCR-MT can be released to RRC_IDLE mode, and stay in RRC_IDLE mode, it is reasonable to apply the same principle to RRC_IDLE mode. The NCR-Fwd behavior can be the same no matter the NCR-MT is RRC_IDLE mode or RRC_INACTIVE mode. 
Proposal 2: 
After NCR-MT enters RRC_IDLE mode, the NCR-Fwd can be ON or OFF following the last configuration received from the gNB.
As to NCR-MT’s behavior during RRC_CONNECTED mode, RAN2 agreed that “In Rel-18, NCR-MT does not support handover and RRM measurements in RRC_CONNECTED”. One consequence is that the network has no means to switch the NCR to server another frequency. The frequency for which the NCR serves is totally up to the results of cell selection/reselection performed by NCR-MT.
Since the cell selection/reselection is mainly based on the measurement results and periodicities configured commonly in system information. If NCR operation is supported for multiple frequency layers, the NCR-MTs deployed may connected to the cells on the same frequency. However, from deployment point of view, the network may want the NCR to serve different frequencies simultaneously. 

One alternative solution is to use RRC release procedure with redirection, so the network can redirect the NCR-MT to intended carrier frequency by including redirectedCarrierInfo in RRC release message. This feature is supported for both release to RRC_IDLE and release to RRC_INACTIVE.
Observation 2: Since handover in RRC_CONNECTED is not supported, the RRC release with redirection should be supported, so that network is able to switch the NCR to serve another specific frequency.
Thus, we suggest RAN2 to confirm that RRC release with redirection is supported for NCR-MT.
Proposal 3: 
RAN2 confirms RRC release with redirection is supported for NCR-MT.
One issue related to NCR-MT support RRC release with redirection is how to trigger RRC connection establishment or resume procedure after it is released to RRC_IDLE or RRC_INACTIVE mode.

For legacy NR UE, after selecting a suitable cell on the indicated frequency, the UE will camp on the cell. RRC setup or RRC resume can be triggered upon UL data arrival (data or signaling).
Observation 3: For legacy NR UE, after selecting a suitable cell, the UE camps on the cell. RRC establishment/resume procedure is triggered due to UL data arrival. 

But this is not the case for NCR-MT because there is no UL data (except PDU session for OAM connection) for NCR-MT. Further, when switching the carrier frequency by RRC release with redirection, the network indeed wants the NCR to reconnect immediately, so the straightforward solution is that, during RRC release with redirection, after selecting a suitable cell according to redirection info, the NCR-MT triggers RRC connection establishment immediately, instead of waiting for UL data or CN/RAN paging. 
Proposal 4: 
During RRC Release with redirection, after selecting a suitable NR cell, the NCR-MT triggers connection establishment/resume procedure immediately (i.e. not triggered by UL data).
2.2  Per-NPN NCR-support indication
Similar to IAB, NCR is designed as network device. In this sense, it is reasonable to have same access control for NCR as for IAB. For IAB, iab-support is per PLMN and per NPN configured, so for NCR, it is reasonable that NCR supported indication can be per NPN configuration in SIB1.
Proposal 5: 
“NCR supported” indication can be per-PLMN and per-NPN configured in SIB1.
2.3  Consideration on NCR capability
Considering NCR-MT and IAB-MT are in common in many aspects, we think it is easier to discuss NCR-MT’s mandatory features based on the conclusion of IAB. Following tables provide the initial consideration on L1/L2/L3 mandatory features for NCR-MT. These tables are provided based on Table 4.2.15.1-1, Table 4.2.15.1-2, Table 4.2.15.1-3 for IAB-MT in 38.306. Whether a feature in the tables is mandatory or optional for NCR-MT is marked in the last column.

Table 1: Layer-1 mandatory features for NCR-MT

	Features
	Index
	Feature group
	Components
	Additional information
	Mandatory for NCR?

	0. Waveform, modulation, subcarrier spacings, and CP
	0-1
	CP-OFDM waveform for DL and UL
	1) CP-OFDM for DL

2) CP -OFDM for UL
	
	Mandatory  

	
	0-3
	DL modulation scheme
	1) QPSK modulation

2) 16QAM modulation

3) 64QAM modulation for FR1
	
	64QAM can be optional,

Others are Mandatory 

	
	0-4
	UL modulation scheme
	1) QPSK modulation

2) 16QAM modulation
	
	Mandatory 

	1. Initial access and mobility
	1-1
	Basic initial access channels and procedures
	1) RACH preamble format

2) SS block based RRM measurement

3) Broadcast SIB reception including RMSI/OSI and paging
	Only 1 preamble for component 1), component 2), component 3) except paging
	Mandatory 

	
	1-3
	SS block based RLM
	SS-SINR measurement
	
	Mandatory  

	2. MIMO
	2-1
	Basic PDSCH reception
	1) Data RE mapping

2) Single layer transmission

3) Support one TCI state
	
	Mandatory 

	
	2-5
	Basic downlink DMRS

for scheduling type A
	1) Support 1 symbol FL DMRS without additional symbol(s)

2) Support 1 symbol FL DMRS and 1 additional DMRS symbol

3) Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port.
	
	Mandatory  

	
	2-6
	Basic downlink DMRS

for scheduling type B
	1) Support 1 symbol FL DMRS without additional symbol(s)

2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
	
	optional

	
	2-12
	Basic PUSCH transmission
	Data RE mapping

Single layer (single Tx) transmission

Single port, single resource SRS transmission (SRS set use is configured as for codebook)
	
	Mandatory 

	
	2-16
	Basic uplink DMRS (uplink) for scheduling type A
	1) Support 1 symbol FL DMRS without additional symbol(s)

2) Support 1 symbol FL DMRS and 1 additional DMRS symbols

3) Support 1 symbol FL DMRS and 2 additional DMRS symbols
	
	Mandatory 

	
	2-16a
	Basic uplink DMRS

for scheduling type B
	1) Support 1 symbol FL DMRS without additional symbol(s)

2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
	
	optional

	
	2-22
	Aperiodic beam report
	Support aperiodic report on PUSCH
	
	optional

	
	2-32
	Basic CSI feedback
	1) Type I single panel codebook based PMI (further discuss which mode or both to be supported as mandatory)

2) 2Tx codebook for FR1 and FR2

3) 4Tx codebook for FR1

4) 8Tx codebook for FR1 when configured as wideband CSI report

7) a-CSI on PUSCH (at least Z value >= 14 symbols, detail processing time to be discussed separately)

further check a-CSI on p-CSI-RS and/or SP-CSI-RS from component-7
	
	Mandatory 

	
	2-50
	Basic TRS
	1) Support of TRS (mandatory)

2) All the periodicity are supported.
	
	Mandatory 

	
	2-52
	Basic SRS
	1) Support 1 port SRS transmission

2) Support periodic/aperiodic SRS transmission
	
	Optional  

	3. DL control channel and procedure
	3-1
	Basic DL control channel
	1) One configured CORESET per BWP per cell in addition to CORESET0

- CORESET resource allocation of 6RB bit-map and duration of 1 – 3 OFDM symbols for FR1

- For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSSs, CORESET resource allocation of 6RB bit-map and duration 1-3 OFDM symbols for FR2

- For type 1 CSS with dedicated RRC configuration and for type 3 CSS, UE specific SS, CORESET resource allocation of 6RB bit-map and duration 1-2 OFDM symbols for FR2

- REG-bundle sizes of 2/3 RBs or 6 RBs

- Interleaved and non-interleaved CCE-to-REG mapping

- Precoder-granularity of REG-bundle size

- PDCCH DMRS scrambling determination

- TCI state(s) for a CORESET configuration

2) CSS and UE-SS configurations for unicast PDCCH transmission per BWP per cell

- PDCCH aggregation levels 1, 2, 4, 8, 16

- UP to 3 search space sets in a slot for a scheduled SCell per BWP

This search space limit is before applying all dropping rules.

- For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, the monitoring occasion is within the first 3 OFDM symbols of a slot

- For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, the monitoring occasion can be any OFDM symbol(s) of a slot, with the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, or 2 CSS configurations within a single span of three consecutive OFDM symbols within a slot

3) Monitoring DCI formats 0_0, 1_0, 0_1, 1_1

4) Number of PDCCH blind decodes per slot with a given SCS follows Case 1-1 table

5) Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot per scheduled CC for FDD
	
	Mandatory 

	4. UL control channel and procedure
	4-1
	Basic UL control channel
	1) PUCCH format 0 over 1 OFDM symbols once per slot

2) PUCCH format 0 over 2 OFDM symbols once per slot with frequency hopping as "enabled"

3) PUCCH format 1 over 4 – 14 OFDM symbols once per slot with intra-slot frequency hopping as "enabled"

5) One SR configuration per PUCCH group

6) HARQ-ACK transmission once per slot with its resource/timing determined by using the DCI

7)

SR/HARQ multiplexing once per slot using a PUCCH when SR/HARQ-ACK are supposed to be sent by overlapping PUCCH resources with the same starting symbols in a slot

8) HARQ-ACK piggyback on PUSCH with/without aperiodic CSI once per slot when the starting OFDM symbol of the PUSCH is the same as the starting OFDM symbols of the PUCCH resource that HARQ-ACK would have been transmitted on

9) Semi-static beta-offset configuration for HARQ-ACK

10) Single group of overlapping PUCCH/PUCCH and overlapping PUCCH/PUSCH s per slot per PUCCH cell group for control multiplexing
	
	Mandatory 

	
	4-10
	Dynamic HARQ-ACK codebook
	Dynamic HARQ-ACK codebook
	
	Optional 

	5. Scheduling/HARQ operation
	5-1
	Basic scheduling/HARQ operation
	1) Frequency-domain resource allocation

- RA Type 0 only and Type 1 only for PDSCH without interleaving

- RA Type 1 for PUSCH without interleaving

2) Time-domain resource allocation

- 1-14 OFDM symbols for PUSCH once per slot

- One unicast PDSCH per slot

- Starting symbol, and duration are determined by using the DCI

- PDSCH mapping type A with 7-14 OFDM symbols

- PUSCH mapping type A and type B

- For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, PDSCH mapping type A with {4-14} OFDM symbols and type B with {2, 4, 7} OFDM symbols

3) TBS determination

4) Nominal UE processing time for N1 and N2 (Capability #1)

5) HARQ process operation with configurable number of DL HARQ processes of up to 16

6) Cell specific RRC configured UL/DL assignment for TDD

7) Dynamic UL/DL determination based on L1 scheduling DCI with/without cell specific RRC configured UL/DL assignment

9) In TDD support at most one switch point per slot for actual DL/UL transmission(s)

10) DL scheduling slot offset K0=0

12) UL scheduling slot offset K2<=12

For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, interleaving for VRB-to-PRB mapping for PDSCH
	
	Mandatory 

	6. CA/DC, BWP, SUL
	6-1
	Basic BWP operation with restriction
	1) 1 UE-specific RRC configured DL BWP per carrier

2) 1 UE-specific RRC configured UL BWP per carrier

3) RRC reconfiguration of any parameters related to BWP

4) BW of a UE-specific RRC configured BWP includes BW of CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for SCell if there is SSB on SCell
	
	Mandatory 

	7. Channel coding
	7-1
	Channel coding
	1) LDPC encoding and associated functions for data on DL and UL

2) Polar encoding and associated functions for PBCH, DCI, and UCI

3) Coding for very small blocks
	
	Mandatory 

	8. UL TPC
	8-3
	Basic power control operation
	1) Accumulated power control mode for closed loop

2) 1 TPC command loop for PUSCH, PUCCH respectively

3) One or multiple DL RS configured for pathloss estimation

4) One or multiple p0-alpha values configured for open loop PC

5) PUSCH power control

6) PUCCH power control

7) PRACH power control

8) SRS power control

9) PHR
	
	Mandatory 


Table 2:  Layer-2 and Layer-3 mandatory features for NCR-MT
	Features
	Index
	Feature group
	Components
	Additional information
	Mandatory for NCR-MT?

	1. PDCP
	1-0
	Basic PDCP procedures
	1) (de)Ciphering on SRB

2) Integrity protection on SRB

3) Timer based SDU discard

4) Re-ordering and in-order delivery

6) Duplicate discarding

7) 18bits SN
	
	Mandatory 

	2. RLC
	2-0
	Basic RLC procedures
	1) RLC TM

2) RLC AM with 18bits SN

3) SDU discard
	
	Mandatory 

	
	2-4
	NR RLC SN size for SRB
	NR RLC SN size for SRB
	
	Mandatory 

	3. MAC
	3-0
	Basic MAC procedures
	1) RA procedure on PCell

2) IAB-MT initiated RA procedure (including for beam recovery purpose)

3) NW initiated RA procedure (i.e. based on PDCCH)

4) Support of ssb-Threshold and association between preamble/PRACH occasion and SSB

5) Preamble grouping

6) UL single TA maintenance

7) HARQ operation for DL and UL

8) LCH prioritization

9) Prioritized bit rate

10) Multiplexing

11) SR with single SR configuration

12) BSR

13) PHR

14) 8bits and 16bits L field
	
	Mandatory 

	9. RRC
	9-1
	RRC buffer size
	Maximum overall RRC configuration size
	45 Kbytes
	Mandatory 

	
	9-2
	RRC processing time
	1) RRC connection establishment

2) RRC connection resume without SCell addition/release and SCG establishment/modification/release

3) RRC connection reconfiguration without SCell addition/release and SCG establishment/modification/release

4) RRC connection re-establishment.

5) RRC connection reconfiguration with sync procedure

6) RRC connection reconfiguration with SCell addition/release or SCG establishment/modification/release

7) RRC connection resume

8) Initial security activation

9) Counter check

10) UE capability transfer
	1) to 3) 10ms

4) 10ms

5): 10ms + additional delay (cell search time and synchronization) defined in TS 38.133

6) and 7) 16ms

7) 10 or 6ms

(See details in clause 12, TS 38.331)

8) and 9) 5ms

10) 80ms
	Mandatory 

2) 6) 7) are optional


Table 3: RF/RRM mandatory features for NCR-MT
	Features
	Index
	Feature group
	Components
	Additional information
	Mandatory for NCR?

	1. System parameter
	1-2
	64QAM modulation for FR2 PDSCH
	64QAM modulation for FR2 PDSCH
	
	optional

	
	1-3
	64QAM for PUSCH
	64QAM for PUSCH
	
	Optional 


Proposal 6: RAN2 to discuss NCR-MT mandatory features based on above tables and capture the conclusion in TS 38.306.

On the optional features, in Rel-18, we see no requirements to support CA, MR-DC and IAB operations for NCR-MT, so we suggest to exclude these features and related capabilities for NCR-MT in R18.  
Proposal 7: In Rel-18, CA, MR-DC and IAB related UE features and corresponding capabilities are not supported by NCR-MT.
3. Conclusion

In this contribution, proposals and observations are:

Observation 1: For IAB-MT, the specification supports the gNB to release IAB-MT to RRC_IDLE mode. 

Proposal 1: 
gNB can release NCR-MT to RRC_IDLE mode, subsequent RRC connection can be triggered by the OAM of NCR-MT, or based on explicit configured timer in RRCRelease message. 

Observation 2: Since handover in RRC_CONNECTED is not supported, the RRC release with redirection should be supported, so that network is able to switch the NCR to serve another specific frequency.

Observation 3: For legacy NR UE, after selecting a suitable cell, the UE camps on the cell. RRC establishment/resume procedure is triggered due to UL data arrival. 

Proposal 1: 
gNB can release NCR-MT to RRC_IDLE mode, subsequent RRC connection can be triggered by the OAM of NCR-MT, or based on explicit configured timer in RRCRelease message. 

Proposal 2: 
After NCR-MT enters RRC_IDLE mode, the NCR-Fwd can be ON or OFF following the last configuration received from the gNB.
Proposal 3: 
RAN2 confirms RRC release with redirection is supported for NCR-MT.
Proposal 4: 
During RRC Release with redirection, after selecting a suitable NR cell, the NCR-MT triggers connection establishment/resume procedure immediately (i.e. not triggered by UL data).
Proposal 5: 
“NCR supported” indication can be per-PLMN and per-NPN configured in SIB1.
Proposal 6: RAN2 to discuss NCR-MT mandatory features based on above tables and capture the conclusion in TS 38.306.

Proposal 7: In Rel-18, CA, MR-DC and IAB related UE features and corresponding capabilities are not supported by NCR-MT.
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