
[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting#106                              R4-2301743                         
Athens, Greece,Feb 27 – Mar 3,2022
Agenda item:	9.27.3
Source: 	ZTE Corporation
Title: 	Further discussion on RRM requirements for NCR-MT
[bookmark: DocumentFor]Document for:	Approval  
Introduction
In the latest RAN#97e meeting, the work item [RP-222673] on NR network-controlled repeater was approved after the completion of study item phase led by RAN1. In this contribution, we want to share further views on RRM requirement impacts from RAN4 perspective based on the latest RAN1/RAN2 agreement reached in Oct meeting.
RAN1 agreement in RAN1#110-bis-e meeting
	Agreement:
The following information can be used to characterize the physical beam(s) supported by NCR-Fwd for access link:
· Number of beams supported for access link
· FFS: How to define the detailed value (e.g., per beam type)
· FFS: Whether the number of beam can be derived by beam layout
· Spatial relationship between different beams
· FFS: Beam types defined by the beam width (e.g. two types as wide beam and narrow beam type)
· FFS: Beam direction defined by the boresight of beam
· FFS: Whether/How to deliver this information to gNB
· FFS: Coverage area for each beam type
· FFS: Beam ID (via explicit or implicit means) 
Agreement:
The following methods are supported for access link beam indication:
· Single beam index per indication is supported to indicate one beam.
· The indication of multiple beams in one indication is supported
· Note: The multiple beams are applied in TDMed over same frequency resource

Agreement
Confirm the WA that in access link, a DL beam and a UL beam which are correspondent with each other have the same beam index.

Agreement
The following aspects should be NCR capability:
· Simultaneous UL transmission of C-link and backhaul link
· Adaptive beam for C-link/backhaul-link
· Note-1: Fixed beam for C-link/backhaul link is default capability
· Note-2: TDMed UL transmission of C-link and backhaul link is default capability.
· FFS: How to define the capability for adaptive beam for C-link/backhaul-link
Conclusion
An NCR is not expected to perform forwarding in “OFF” state.

Agreement
For the flexible symbol based on the semi-static configuration (e.g., TDD-UL-DL-ConfigCommon, TDD-UL-DL-ConfigDedicated), the default behavior of the NCR-Fwd is expected to be OFF or not forwarding over these symbols
· FFS: The behavior over these symbol if dynamic DL/UL operation is supported by NCR-MT and/or NCR-Fwd.

Agreement
Following parameters should be supported to define the time resource:
· For a periodic and/or semi-persistent configured time resource, starting time, duration per beam(s) and periodicity is needed.
· For aperiodic indication of time resource, starting time and duration per beam(s) is needed.  
· FFS: The SCS for starting time, duration, and periodicity
· FFS: How to define the duration, e.g., via the length of time resource or resource index(es)
· FFS: Whether indication of starting time can be implicit (e.g., the first slot after the time to apply the received beam indication and the first OFDM symbol in the slot)
Agreement
If adaptive beams are adopted for C-link and backhaul link, new signaling is supported to indicate a beam(s) used for backhaul link from the set of beams for C-link.
· Predefined rule is used to define the beam in case there is no indication via the new signalling
· FFS: Details of the predefined rule
· FFS: Application of predefined rule for other cases
· Note: The beam(s) used for backhaul link should be from the RRC-configured list of beams for C-link.
· The new signalling, if needed, is an optional NCR capability

Agreement
For the ON/OFF information indication, at least one of following options is supported to indicate the ON state of NCR
· Alt-1: Explicit indication with dedicated field to indicate ON state
· Note: At least it’s supported when the beam indication is not applicable
· Alt-2: Implicit indication via the beam indication
· Alt-3: Indication via the time domain resource indication (i.e., the NCR is assumed to be ON over the indicated time domain resource)


	Agreement:
For NCR-MT which can support adaptive beams in C link, 
· Rel-15 beam indication framework can be reused.
· Rel-17 beam indication framework (i.e., the unified TCI) can be reused as well, if the NCR supports. The gNB can configure the unified TCI for the NCR-MT, if the NCR-MT supports.
Agreement:
To support CSI measurement/reporting mechanisms for NCR-MT in C-link
· The necessary legacy mechanism for receiving CSI-RS is reused for NCR-MT.
· The necessary legacy mechanism for reporting CSI is reused for NCR-MT.
· FFS: The details of the necessary mechanisms will be further discussed and decided.
· Note: this does not mean all the legacy procedures for receiving CSI-RS and reporting CSI will be supported. 

Agreement:
HARQ-ACK feedback for PDSCH carrying the side control information from higher layer (e.g., MAC-CE, RRC) is supported. The legacy HARQ-ACK feedback mechanism is reused.
· FFS: Whether HARQ-ACK feedback for PDCCH carrying side control information is supported
· Note: This does not mean all legacy HARQ-ACK feedback mechanism will be supported.

Agreement:
PUCCH and PUSCH are supported for NCR-MT.

Agreement:
The TA adjustment mechanism of legacy UEs is supported for NCR-MT in C link.

Agreement:
To support the sounding procedure for NCR-MT in C link, the necessary mechanism of legacy UE sounding procedure is supported.
· FFS: The details of the necessary mechanism of legacy UE sounding procedure.
· Note: This does not mean all legacy UE sounding procedure will be supported. 



RAN2 agreement in RAN1#119-bis-e meeting
	Agreement:
RAN2 confirms to use RRC signalling to configure NCR-MT to receive side control information. How the side control information itself is transmitted (i.e. via RRC or DCI or MAC CE) is up to RAN1 (RAN2 may discussion the initial RAN1 decision and revisit if needed).

	Agreement:
NCR-MT supports RRC_CONNECTED and RRC_IDLE states, FFS on RRC_INACTIVE state (e.g. optional support or not support)

	Agreement
NCR-MT supports SRB0/1/2 and DRB is optional. FFS on maximum number of DRBs.

	Agreements
RRM functions supported by NCR-MR:
· Cell selection is mandatory
· Cell reselection, RLM, BFD, BFR are FFS


[bookmark: OLE_LINK14][bookmark: OLE_LINK20][bookmark: OLE_LINK10][bookmark: OLE_LINK13]Discussion  
2.1. Cell reselection and RRM measurements for NCR-MT
RAN2#120 meeting agreements made on Fri online---based on offline report:
· NCR-MT mandatorily support cell reselection and RRM measurements in RRC_IDLE and RRC_INACTIVE.
In last RAN2#120 meeting, it was agreed that NCR-MT should mandatorily support the cell reselection and RRM measurement in RRC_IDLE and RRC_INACTIVE. Per this agreement, it seems reasonable to define the corresponding RRM requirement for NCR-MT cell reselection. However when compared with the legacy IAB-MT, it should be okay not to define the corresponding requirement for NCR-MT also since the deployment scenarios are similar.  
Proposal 1: not to define the cell reselection requirement for NCR-MT in Rel-18 similar as Rel-16 IAB-MT. 

2.2. Handover for NCR-MT
RAN2#120 meeting agreements made on Fri online---based on offline report:
· In Rel-18, NCR-MT does not support handover and RRM measurements in RRC_CONNECTED.
In last RAN2#120 meeting, it was agreed that NCR-MT is not supposed to support the handover the RRM measurement in RRC_CONNECTED. Per this agreement, it should be quite straight forward to draw the conclusion for NCR-MT handover requirement.
Proposal 2: not to define the handover requirement for NCR-MT in Rel-18.
2.3. RRC Connection Mobility Control
2.3.1. RRC re-establishment
RAN2#120 meeting agreements made on Fri online---based on offline report:
· 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.
In last RAN2#120 meeting, RRC re-establishment for NCR-MT is still supported. From this perspective, we believe that corresponding RRM requirement should be still specified and the existing RRM requirement from TS38.174 clause 12.1.1.1 could be baseline.
Proposal 3: to define the RRC re-establishment requirement for NCR-MT in Rel-18 and reuse the existing IAB-MT RRM requirement from TS38.174 clause 12.1.1.1 as baseline.

2.3.2. Random access
RAN1#111 meeting agreement: 
Agreement
· Legacy Rel-15 initial/random access procedure is supported for NCR-MTs in C link. 
· Note: No additional enhancement is necessary from RAN1 point of view.
· The CRC bits of the PDCCHs carrying side control information are scrambled by a new dedicated RNTI 
· Applicable only for NCR-MT
In last RAN1#111 meeting, RAN1 has made the above agreement for NCR-MT in C link, from this perspective, it seems that 4 step RACH should be sufficient for NCR-MT. 
Proposal 4: to define the 4 step RACH requirement for NCR-MT and reuse the existing UE requirement in clause 6.2.2 of TS38.133.

2.3.3. RRC release with redirection
Regarding RRC release with redirection, even though handover has agreed to not be supported, however the network can still trigger RRC Release with redirection in order to change the UE to other frequency/cell. From this perspective, we still suggest to define the RRM requirement for RRC release with redirection of NCR-MT.
Proposal 5: to define the RRC release with redirection requirement for NCR-MT and reuse the existing IAB-MT RRM requirement in T38.174 clause 12.1.1.3.

2.4. Transmit timing requirement for NCR-MT
In last RAN4 meeting, there were some further discussions how to define the transmit timing requirement for NCR-MT, however there were no much progress reached in short online discussion ting. In this section, we want to further clarify our motivation on the following requirement for NCR-MT.

· Agreement
· Further discuss and define, if necessary, NCR-MT timing requirements based on further RAN1/RAN2 progress
· Candidate requirements include 
· NCR transmit timing (Te and gradual timing adjustment)
· NCR timer accuracy
· Timing advance
First of all, since the NCR-MT transmission should work similar as normal UE based downlink sync timing to transmit its uplink data. From this perspective, the legacy initial transmission timing error Te are still needed which could apply to the first PUCCH/PUSCH/SRS transmission in a DRX cycle or the PRACH/msgA transmission. It should be noted that DRX configuration for NCR-MT is not precluded in Rel-18. Especially considering the information exchange between NCR-MT and donor gNB might be not so frequent, therefore DRX are still useful for this scenario from our understanding. In addition, it should be noted that we also defined the initial transmission timing error requirement for Rel-16 IAB-MT, we don’t see the reasons to preclude this requirement for NCR-MT in Rel-18.
Proposal 6: to define the initial transmit timing requirement Te for NCR-MT and reuse the Te requirement defined for IAB-MT in Rel-16. 

Secondly, regarding the gradual timing adjustment requirement, based on the discussions in the previous meeting, even though propagation channel between NCR-MT and parent BS node are expected to be stable in most of time, however in the practice, as shown in Figure 1, for some local area NCR, its propagation channel could be still blocked due to the surrounding movable objects (e.g. movable trucks as shown in Figure 1). In addition, it should be noted that freq error from BS will also result in the potential timing drift as explained in the following figure instead of only considering UE mobility itself. In short, we could still see the possibility of timing drift at the NCR-MT side even though NCR is fixedly deployed. In addition, similar story also applies for Rel-16 IAB-MT gradual timing requirement and we prefer to keep the alignment between Rel-16 IAB-MT and Rel-18 NCR-MT.
Proposal 7: to define the gradual timing adjustment requirement Tp and Tq for NCR-MT and reuse the requirement defined for IAB-MT in Rel-16.
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Figure 1. the potential timing drift/jumping for Local area NCR-MT

For NCR-MT timer requirement, we don’t see the reasons to preclude it since there ares still timer used in the different protocol entities to control the NCR-MT behaviour. It should be okay to reuse the existing UE timer requirement defined in clause 7.2.1 of TS38.133.  
Proposal 8: to define the timer accuracy requirement for NCR-MT and reuse the requirement in clause 7.2.1 of TS38.133.

For NCR-MT TA adjustment accuracy, based on the following agreement reached in RAN1, TA adjustment accuracy requirement are still needed since network will send the TA command to NCR-MT and NCR-MT should execute the TA command in the uplink. Without its TA adjustment accuracy requirement, it might be hard to ensure its performance. Regarding the reasons why TA command is needed, please check the above clarifications for gradual timing adjustment part. 
Agreement:
The TA adjustment mechanism of legacy UEs is supported for NCR-MT in C link.

Proposal 9: to define TA adjustment accuracy requirement for NCR-MT and reuse the same requirement as Rel-16 IAB-MT.

2.5. Active BWP switching
BWP switching for Rel-18 NCR-MT is not expected to happen frequently and don’t see its strong necessity similar as Rel-16 IAB-MT.
Proposal 10: not to define the active BWP switching requirement for NCR-MT in Rel-18.

2.6. Adaptive beamforming for NCR-MT
RAN1#110bis meeting agreement: 
Agreement:
For NCR-MT which can support adaptive beams in C link, 
· Rel-15 beam indication framework can be reused.
· Rel-17 beam indication framework (i.e., the unified TCI) can be reused as well, if the NCR supports. The gNB can configure the unified TCI for the NCR-MT, if the NCR-MT supports.

RAN4#105 meeting agreement: 
Issue 3-1: adaptive beamforming for NCR-MT  
· Agreements
· Further discuss and define, if necessary, NCR-MT beam management related requirements based on further RAN1/RAN2 progress. 
· Candidate requirements include 
· Active TCI state switching delay
· Uplink spatial relation switch delay
· Active downlink TCI switching delay for unified TCI
· Active uplink TCI switching delay for unified TCI
· L1-RSRP measurement and reporting
· FFS on requirements applicability to different NCR classes

Based on the previous agreement for Rel-18 NCR-MT in RAN1, NCR-MT at least need to support the Rel-15 TCI switching and Rel-17 unified TCI if supported. However compared with IAB RRM requirement, it should be okay not to define the TCI switching requirement for NCR-MT unless there are any problems identified for IAB-MT in the past. 
Proposal 11: not to define the active TCI switching requirements for NCR-MT in Rel-18.

In addition, regarding the beam information for NCR-Fwd access link, beam information for access link are informed to gNB and NCR via OAM agreed in last RAN1#111 meeting and network could further indicate the beam index of access link via the DCI indication (periodic beam indication) or RRC indication (aperiodic beam indication), however this is somehow quite different from the legacy TCI switching delay based on the previous L1-RSRP measurement report and further DCI or RRC indication for TCI state switch. For beam switching of NCR-Fwd access link, it could be done by the implementation without waiting for first SSB transmission after reception of RRC configuration. 
In short, the beam switching interruption could be left up to the implementation and its beam switching delay from the hardware perspective is also quite limited (e.g. down to 100ns or even much less than it in the practice.)
Proposal 12: not to define the RRM requirement for NCR-MT dynamic beam indication on the access link.
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 Figure 2. the legacy RRC based TCI state switch delay if the target TCI state is known

	Agreement
The following is supported to deliver the information to characterize the supported physical beam of NCR-Fwd for access link: 
Option-2: The information is informed to gNB and NCR via OAM
· Note-1: In this option, how to characterize the beam information is based on implementation (e.g., declaration from NCR vendor).
· Note-2: In this option, the beam(s) used by NCR-Fwd for access link is configured for gNB and NCR by OAM based on implementation. 
· The beam index in SCI corresponds to the configured beam(s) sequentially. 

Agreement
For each periodic beam indication for access link, one RRC signalling is used with the information defined by the following:
Option-2: 
· A list of X() forwarding resource, each is defined as {Beam index, time resource}
· FFS: The value of 
Each time resource is defined by {Starting slot defined as the slot offset in one period, starting symbol defined by symbol offset within the slot, duration defined by the number of symbols} with dedicated field.
· The periodicity is configured as part of the RRC signaling for periodic beam indication
· The same periodicity is assumed for all time resource(s) in one periodic beam indication.
· The reference SCS is configured as part of the RRC signaling for periodic beam indication
· The same reference SCS is assumed for all time resource(s) in one periodic beam indication.


Agreement
For each aperiodic beam indication for access link, one DCI is used with the information defined by 
Option-1: 
·  fields are used to indicate the beam information and each field refers to one beam index ; 
· Note: The bitwidth of this field is determined by the number of beams used for access link. 
·  fields to indicate the time resource;
· Note: A list of time resource is pre-defined by RRC signalling. The bitwidth of this field for time resource indication is determined by the length of list. 
· FFS: The value of  
· Down-select between or .
· FFS: How to define the association between time indication and beam indication
Each time resource is defined by {Starting slot defined as the slot offset, starting symbol defined by symbol offset within the slot, duration defined by the number of symbols} with dedicated field.




2.7. The support of BFD/BFR/RLM for NCR-MT
 
RAN1#111 meeting agreement:
As optional functionalities for the NCR-MT, at least Rel-15 legacy BFD/BFR/RLM mechanisms are supported
· FFS: The behavior of NCR-Fwd when BFR/RLF happen in C link.
In last RAN4 meeting, RAN1 reached the above agreement on BFD/BFR/RLM for NCR-MT. In other words, from our understanding, this Rel-15 functionality should be supported for NCR-MT. Compared with Rel-16 IAB-MT, RLM/BFD/BFR requirement was defined corresponding in clause 12.3 of TS38.174 without considering DRX configuration. It is also reasonable to define the RLM/BFD/RLM requirement For NCR-MT. In addition, from our understanding, DRX configuration for NCR-MT could be still allowed in practice which is slightly different from IAB-MT for backhaul link transmission.
Proposal 13: to define the BFD/BFR/RLM requirement for NCR-MT and reuse the existing IAB-MT RRM requirement in T38.174 clause 12.3 as baseline and further consider the DRX configuration for NCR-MT. 

2.8. The support of CA/DC for NCR-MT
For Rel-18 NCR-MT, there are no conclusion for the support of CA/DC for NCR-MT in other WGs, however from our understanding, single carrier operation should be sufficient for NCR-MT to the receive of the side control information defined by RAN1/2/3 and provide some necessary feedback to donor gNB. In short, we don’t see the strong necessity to support the CA and DC, therefore we don’t need to define the following RRM requirements for NCR-MT.
	Requirements
	Detailed RRM Scope
	Is requirement needed for Rel-18 NCR- MT? 
	Technical justifications

	SCell activation/deactivation delays
	
	No
	For Rel-18 NCR-MT, single carrier operation should be sufficient for the reception of the side control information defined by RAN1/2/3. Don’t see the strong necessity to have Scell configuration and activation. 

	Interruptions related to SCells addition, release, activation, deactivation
	Interruptions on serving cells due to any of the addition, release, activation, or deactivation procedures 
	No
	Similar reason as Scell activation/deactivation of CA. 

	PSCell addition/release delays
	
	No
	NR-DC is not expected to be supported for Rel-18 NCR-MT.

	MT timing related requirements
	- MT MRTD/MTTD
	No
	MT MRTD and MTTD is not applicable for NCR-MT.



 
Proposal 14: don’t define the RRM requirement with related CA/DC for NCR-MT 

2.9. The applicability of RRM requirements for NCR-MT
During the last RAN4 meeting, due to the limited time for online discussions, the applicability of RRM requirement for NCR-MT is not touched yet,, however based on the discussion in Rel-16 IAB-MT RRM, it seems that it should be clarified among companies. From our understanding, it should be okay to apply the RRM requirement only to local area NCR-MT similar as Rel-16 IAB-MT.
Proposal 15: to apply the RRM requirement for local area NCR-MT only. 
Conclusions
In this contribution, we want to share further views on NCR-MT from the RRM perspective and proposals are made as following:
Proposal 1: not to define the cell reselection requirement for NCR-MT in Rel-18 similar as Rel-16 IAB-MT. 
Proposal 2: not to define the handover requirement for NCR-MT in Rel-18.
Proposal 3: to define the RRC re-establishment requirement for NCR-MT in Rel-18 and reuse the existing IAB-MT RRM requirement from TS38.174 clause 12.1.1.1 as baseline.
Proposal 4: to define the 4 step RACH requirement for NCR-MT and reuse the existing UE requirement in clause 6.2.2 of TS38.133.
Proposal 5: to define the RRC release with redirection requirement for NCR-MT and reuse the existing IAB-MT RRM requirement in T38.174 clause 12.1.1.3.
Proposal 6: to define the initial transmit timing requirement Te for NCR-MT and reuse the Te requirement defined for IAB-MT in Rel-16. 
Proposal 7: to define the gradual timing adjustment requirement Tp and Tq for NCR-MT and reuse the requirement defined for IAB-MT in Rel-16.
Proposal 8: to define the timer accuracy requirement for NCR-MT and reuse the requirement in clause 7.2.1 of TS38.133.
Proposal 9: to define TA adjustment accuracy requirement for NCR-MT and reuse the same requirement as Rel-16 IAB-MT.
Proposal 10: not to define the active BWP switching requirement for NCR-MT in Rel-18.
Proposal 11: not to define the active TCI switching requirements for NCR-MT in Rel-18.
Proposal 12: not to define the RRM requirement for NCR-MT dynamic beam indication on the access link.
Proposal 13: to define the BFD/BFR/RLM requirement for NCR-MT and reuse the existing IAB-MT RRM requirement in T38.174 clause 12.3 as baseline and further consider the DRX configuration for NCR-MT. 
Proposal 14: don’t define the RRM requirement with related CA/DC for NCR-MT 
Proposal 15: to apply the RRM requirement for local area NCR-MT only. 
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Table 1. Technical justification for RRM requirement of local area NCR-MT
	Requirements
	Detailed RRM Scope
	Is requirement needed for Rel-18 NCR- MT? 
	Technical justifications

	Cell reselection
	- Intra-frequency
- Inter-frequency
	FFS
	wait for RAN2 progress

	Handover
	
	FFS
	wait for RAN2 progress

	RRC Connection Mobility Control
	- RRC re-establishment
- Random access
- RRC release with redirection
	FFS
	wait for RAN2 progress

	SCell activation/deactivation delays
	
	No
	For Rel-18 NCR-MT, single carrier operation should be sufficient for the reception of the side control information defined by RAN1/2/3. Don’t see the strong necessity to have Scell configuration and activation. 

	Interruptions related to SCells addition, release, activation, deactivation
	Interruptions on serving cells due to any of the addition, release, activation, or deactivation procedures 
	No
	Similar reason as Scell activation/deactivation of CA. 

	PSCell addition/release delays
	
	No
	NR-DC is not expected to be supported for Rel-18 NCR-MT.

	Active BWP switching
	- Interruptions at active BWP switching
- Active BWP switching delay
	No
	BWP switching for Rel-18 NCR-MT is not expected to happen frequently and don’t see its strong necessity.

	TCI switching
	TCI switching delay
	FFS
	For Rel-16 IAB-MT, there are no such kind of TCI switching requirement defined for it. However for Rel-18 NCR-MT, it’s supposed to support the adaptive beamforming in C-link, therefore it might be beneficial to define the corresponding TCI switching delay requirement for NCR-MT.

	RLM
	Requirements for RLM, e.g., based on SSB, CSI-RS or both 
	FFS
	wait for RAN1/2 progress

	Link recovery procedures
	Requirements for SSB-based and CSI-RS based beam failure detection and candidate beam detection
	FFS
	wait for RAN1/2 progress

	Measurements requirements (time duration, number of cells, etc.) 
	
	No
	Measurement requirements are not that important to Rel-18 NCR-MT due to its fixed deployment.

	Measurement accuracy requirements
	
	No
	Similar as Rel-16 IAB-MT. No requirement is needed different from the normal UE.

	MT timing related requirements
	- MT MRTD/MTTD
- MT transmit timing
- MT timing advance
	Yes
	The same timing related requirement as Rel-16 IAB-MT shall be applied to Rel-18 NCR-MT.
MT MRTD and MTTD is not applicable for NCR-MT.
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