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3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: New WID on NR RRM requirement enhancements in Rel-17 
Acronym: NR_RRM_Enh2
Unique identifier: 
NOTE:
For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.


For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.


If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI.


Please tick (X) the applicable box(es) in the table below:

Either:
	This WID includes a Core part
	

	This WID includes a Performance part
	



or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	


Potential target Release: Rel-17 

1
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	
	
	

	No
	X
	
	X
	X
	

	Don't know
	
	
	
	
	


2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a … 
	X
	Feature

	
	Building Block

	
	Work Task

	
	Study Item


NOTE:
Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, they are defined as work tasks. If you are in doubt, please contact MCC.
2.2
Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	


NOTE:
RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one 
WID. Therefore the table above should just include the feature WI data (In case the feature covers Core and 
Perf. part, please list under Working Group the leading WG of the Core part).
2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	{optional free text} 


NOTE:
Also related or dependent WIs/SIs in other TSGs should be indicated.

3
Justification

3.1 UE transmit timing adjustment enhancement
UE transmit timing adjustment is essential for BS demodulation performance and thus has big impact on system throughput. In latest Rel-16 spec TS38.133, the UE can only adjust uplink transmit timing gradually according to specified rules with maximum autonomous time adjustment step and maximum/minimum aggregate adjustment rate.

The UE adjusts uplink transmit timing based on downlink timing of reference cell. When there is change of reference downlink timing, the uplink transmit timing is adjusted accordingly. The maximum autonomous timing adjustment step is Tq.  So when the reference downlink timing change (jump) is larger than Tq then it is not possible for the UE to compensate the timing change in one adjustment. Furthermore the direction of compensation for large timing jump may be different compared to gradual timing adjustment. So current standardized UE transmit timing adjustment mechanism cannot work when there is large timing jump of reference downlink timing.

In previous RAN4 meetings, two scenarios were identified that there can be very large downlink timing jump.

Scenario 1. Active TCI state switch

There are many reasons that active TCI state switch could be triggered by network. One possible case could be TCI state switch from NLOS to LOS or vice versa due to variation of propagation environment. In this case it is highly likely that downlink timing jump could be very large.
Scenario 2. UE autonomous Rx beam switch

UE may autonomously switch RX beam due to environment variation based on UE implementation. One case could still be that the Rx beam directed from LOS to NLOS or vice versa. Similarly large downlink timing jump is highly possible.

So when the beam pair change is due to variation of propagation environment, no matter it is active TCI state switch, or UE Rx beam switch, or both, large downlink timing jump is highly possible.

There were extensive discussions in previous RAN4 meeting on how to handle this situation. However there was no consensus being reached. In the end no mechanisms in the Rel-15 and Rel-16 spec can handle the large downlink timing jump.

If UE doesn’t compensate the large timing jump in uplink transmission, BS demodulation performance will be highly degraded and even may not be possible demodulate at all if the uplink signal exceeds reception window too much. In this case BS also cannot estimate new TA value due to loss of uplink signal. Even if it is possible to receive with degraded performance it could take very long time to update TA. It is highly likely that uplink resynchronization with RACH procedure is unavoidable in some cases. This is a very significant issue to be addressed. Therefore it is necessary to specify new UE transmit timing adjustment mechanisms at least in Rel-17. It is also necessary to study if the mechanism can be specified in release independent manner.

3.2 CSI-RS based L3 mobility enhancement
The RRM requirements for CSI-RS based L3 mobility have been discussed in Rel-16. It was agreed that following requirements will be specified in Rel-16.
Define intra-frequency requirements for the scenarios
· all CSI-RS resources in the same MO have the same BW 

· the BW of the CSI-RS on the neighbor cell is within the active BWP of the UE

· No requirement is defined when the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell in Rel-16 

Define inter-frequency requirements for the scenarios
· all CSI-RS resources in the same MO have the same BW 

· Inter-frequency CSI-RS resource to be measured with gap that is not confined in the active BWP
When CSI-RS resource of serving cell is not available in all configured MOs, no requirements are defined for the MOs configured for CSI-RS based RRM measurement
Therefore only requirements for limited use cases will be specified in Rel-16. There are also other important use cases for which RRM requirements should be specified.

· Case 1. The BW of the target CSI-RS resources is not within the active BWP of the UE for intra-frequency measurement
It is not possible to guarantee that BW of neighbor cell CSI-RS resources are always in the active BWP of the UE for intra frequency measurement. The BWP switching can be triggered by DCI/Timer/RRC. It could be dynamic for DCI/Timer triggered BWP switching. Suppose CSI-RS resources are configured for intra-frequency measurement initially, e.g. BW of target CSI-RS resources are within the active BWP of the UE. If the active BWP doesn’t contain or partially contain the target CSI-RS resources after BWP switching, then there is no requirement applicable. The UE behavior is undefined. This will make the CSI-RS based intra-frequency measurement very difficult to use in practical network.
· Case 2. The BW of the target CSI-RS resources is within the active BWP of the UE for inter-frequency measurement
In Rel-16 the requirements for CSI-RS based inter frequency measurements will be defined that target CSI-RS resources are not confined in the active BWP. Similarly, this cannot be guaranteed due to dynamic BWP switching. It is necessary to specify RRM requirements for inter-frequency measurements when target CSI-RS resources are within the active BWP of the UE.
· Case 3. When CSI-RS resource of serving cell is not available in all configured MOs
The measurement of CSI-RS resources of neighbor cells without CSI-RS resources of serving is usually used for offloading purpose. The use case is typical. When CSI-RS resource of serving cell is not available, the measurement is inter frequency measurement. So inter frequency measurement requirements should be specified for the use case.

· Case 4. When associated SSB is not configured
It was agreed that no requirements shall be defined in Rel-16 for CSI-RS L3 measurement when associated SSB is not configured. However there is important use case that associated SSB is not necessary to be configured, for example when there is intra-band serving cell which can be used as timing reference. Without configuring associated SSB there is no need to detect associated SSB so the measurement delay can be reduced significantly. Furthermore there are cells without SSB so that no associated SSB can be configured.
· Case 5. CSI-RS resources in the same MO have different BWs
This could provide flexibility of measurement configuration for CSI-RS based measurement. So RRM requirements should be specified for the use case.
Depending on further discussion in the next RAN4 meeting, there may be other use cases that cannot not be included in Rel-16 due to tight timeline. It can be considered in Rel-17 then.
3.3 RRC release with redirection enhancement
The RRM requirements for RRC release with redirection have been discussed in Rel-16. One thing left to be further studied is whether and how to reduce the RRC processing delay of 110 ms to a smaller value. 110 ms was inherited from LTE and is re-used for R15 and R16 NR, however it’s comparatively much longer than processing delay of other RRC messages. The motivation here is to reduce the RRC processing delay in RRC release with redirection so that the overall delay could be reduced, which would increase the overall network performance.

During the past RAN4 meetings companies have already discussed a bit on whether to reduce the delay and the possible reduced value. It was agreed in RAN4 #95-e Chairman Notes that:

The value of TRRC_procedure_delay may be discussed in R17 and close the discussion for R15/R16.
This topic should be discussed as a possible enhancement to the current RRM requirements. Thus this topic is included into this WI.

3.4 Applicable timing for pathloss RS activated/updated by MAC-CE
RAN1 and RAN4 have agreed on the applicable timing for pathloss RS activated/updated by MAC-CE during the past several meetings. The applicable timing of pathloss RS activation when the pathloss RS is maintained has been specified in RAN1 while the timing when the pathloss RS is unknown (not maintained) hasn’t been specified. 

After summarizing the LS from RAN1 and RAN4 to each other and the discussions in both groups, the applicable timing of pathloss RS activated/updated by MAC-CE when the RS is unknown shall be specified in RAN4. The option is also captured in the WF of eMIMO:

- How to capture new RRM requirement for MAC-CE based Pathloss RS activation (if any)

If the necessity of new requirement is confirmed (in the discussion on the above listed issue), there are options proposed for how to capture new RRM requirement:

· Option 1: in Rel-16 TEI. 

· Option 2: in Rel-17 scope. 

· Option 3: in Rel-16 eMIMO WI. 

· Option 4: No new requirement needed at all.

It is appropriate to specify RRM requirements for MAC-CE based Pathloss RS activation in Rel-16. However this depends on the discussion in Aug. RAN4 meeting. If it cannot be concluded in the next meeting, the RRM requirements should be in the scope of Rel-17.

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The core part of the work item aims to specify RRM core requirements for enhanced UE transmit timing adjustment, additional use cases for CSI-RS based L3 measurement.    
[1] UE transmit timing adjustment enhancement [RAN4]

· Discussion and Decision on UE transmit timing adjustment mechanism when there is large downlink timing jump 

· Specify RRM core requirements for new UE transmit timing adjustment mechanism
· Discussion and Decision whether to introduce the requirements in release independent manner.

[2] CSI-RS based L3 mobility [RAN4]

· Specify intra frequency measurement requirements for the case that the BW of the target CSI-RS resources is not within the active BWP of the UE
· Specify inter frequency measurement requirements for the case that the BW of the target CSI-RS resources is within the active BWP of the UE
· Specify inter frequency measurement requirements for the case that CSI-RS resource of serving cell is not available in all configured MOs
· Specify RRM requirements for the case when no associatedSSB is configured
· Specify RRM requirements for the case that CSI-RS resources in the same MO have different BWs
[3] RRC release with redirection enhancement [RAN4]

· Discuss and decide the value of reduced RRC processing delay for RRC release with redirection
· Specify RRM core requirements if necessary
[4] Applicable timing for pathloss RS activated/updated by MAC-CE [RAN4]

· Specify Applicable timing for pathloss RS activated/updated by MAC-CE when the RS is unknown
· Specify RRM requirements for MAC-CE based pathloss RS activation when the RS is unknown to the UE
Note: Whether this topic is needed depending on discussion in the RAN4#96-e meeting.
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

The performance part of the work item aims to specify test cases for enhanced UE transmit timing adjustment, additional use cases for CSI-RS based L3 measurement.  
[1] UE transmit timing adjustment enhancement [RAN4]

· Specify test cases for RRM core requirements for enhanced UE transmit timing adjustment [RAN4]

[2] CSI-RS based L3 mobility [RAN4]

· Specify test cases for RRM core requirements for additional use cases of CSI-RS based L3 mobility [RAN4]

[3] RRC release with redirection enhancement [RAN4]
· Modify test cases accordingly after decision on reduced RRC procedure delay for RRC release with redirection [RAN4]

[4] Applicable timing for pathloss RS activated/updated by MAC-CE [RAN4]

· Specify test cases for RRM core requirements for applicable timing for pathloss RS activated/updated by MAC-CE [RAN4]

4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:
For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed, then leave the field empty otherwise enter a number >0 in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.

additional comments to the time budget request in the attached Excel table:

5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	{Possible values:

"TS" or 

"Internal TR" or 

"External TR". See Note 1}
	{E.g. 

"22.XXX" or actual number if known}
	{Title of the specification (as per TR 21.801 §6.1.1), to be aligned as much as possible with the WI/SI title} 
	{E.g. 

"TSG#87"}
	{E.g. 

"TSG#89"}
	{e.g. rapporteur: <FamilyName>, <GivenName>, <Company>, <email address>}


{Note 1: Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.}
NOTE:
If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	TS38.133
	Core requirement for RRM enhancement 
	RAN #92
	Core part

	TS38.133
	Performance requirement and test cases for RRM enhancement 
	RAN #94
	Performance part

	
	
	
	


NOTE:
If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6
Work item Rapporteur(s)
Qian Yang
Company: ZTE Corporation

Email: yang.qian35@zte.com.cn
7
Work item leadership

RAN4
8
Aspects that involve other WGs
{Specify all the other WG(s) to be involved and, if specific, their task. E.g.: "SA2, SA3, SA5. CT6 for storage, and potentially SA4". If not applicable, indicate "None" or "None identified yet".} 
NOTE:
For RAN WIs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9
Supporting Individual Members
{At least 4 supporting Individual Members are needed. There is an expectation that these companies will provide resources to progress the work. Note that having 4 supporting companies is a necessary but not sufficient condition: the usual TSG approval process by consensus is needed for the WID approval.} 

	Supporting IM name

	ZTE Corporation

	Sanechips

	

	

	

	


