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Introduction
The following agreements were made on RRM in RAN1#93 [1]:

	
Agreement:
· Confirm that only periodic CSI-RS is supported for CSI-RS based RRM in Rel-15
Agreements:
· For RRM, UE may assume that in TDD bands, the half radio frame boundaries of the cells in the same frequency layer are aligned.
· When useServingCellTimingForSync is set to TRUE for measurements, it means the following:
· For intra-frequency measurements, UE may use the serving cell timing to derive the SSB index of neighbor cells in the same frequency layer.
· For inter-frequency measurements, UE may use timing of any detected cell in the target frequency layer to derive the SSB index of neighbor cells of the target frequency layer
· Note: cells in different frequency layer are not assumed to be half radio frame aligned.
· UE may assume that in TDD bands useServingCellTimingForSync is assumed to be set to TRUE
· Note: half radio frame alignment is the minimal requirement in RAN1’s understanding that allows the UE to use timing of one cell to derive the SSB index of another cell. However, it is up to RAN4 to determine the exact requirements for the “useServingCellTimingForSync”. In RAN1 understanding, the agreements above should not impact RAN4 discussion on the requirements for “useServingCellTimingForSync”.
· RAN 1 believes useServingCellTimingForSync information should be also applicable to UEs in IDLE/INACTIVE mode.
· It is up to RAN2 to determine to how to provide/apply useServingCellTimingForSync information in IDLE/INACTIVE mode.
· Send an LS to RAN2/RAN4 to inform the above agreements (also add in the LS the previous RAN1 definition of “frequency layer”)

Conclusion:
· With respect to agreement made in RAN4 2018 Ad-hoc #1 stating “Note: whether or not to define specific behavior for rate matching around above symbols is up to RAN1”, RAN1 will not define any additional rate matching behavior in Rel-15.

Decision: The document is endorsed with the update that the bullet regarding “UE may assume that in TDD bands useServingCellTimingForSync is assumed to be set to TRUE” should be left-indented twice. Final LS is approved in R1-1807767.

Agreements:
· No dedicated measurement windows for CSI-RS for L3 mobility is supported in Rel-15
· If CSI-RS for L3 mobility with associated SSB is configured, SMTC configuration (including frequency location and SCS of the SSB) should be also provided regardless whether UE is configured to measure SSBs in the same MO.
· UE is expected to detect the associated SSB (to the CSI-RSs) within the configured SMTC window.
· Note that when SSB based RRM measurements are configured, UE is always expected to be configured with SMTC information.




The following agreements were made on RLM in RAN1#93 [1]:

	Agreements:
Confirm the following working assumptions regarding the values of X/Y/Z:
· The maximum number of RLM-RS(s) and BFD-RS(s) should depend on whether same RS(s) is shared between RLM and BFD. The maximum number of unique RS(s), each RS using different set of resources, for both RLM-RS(s) and BFD-RS(s) are:
· X RS(s) per BWP for below 3 GHz,
· X=2(working assumption)
· Y RS(s) per BWP for above 3 GHz and below 6 GHz,
· Y=6 (working assumption)
· Z RS(s) per BWP for above 6 GHz,
· Z=8(working assumption)

Agreements:
· [bookmark: _Ref513197690][bookmark: _Toc513711676]Remove csi-IM-ResourceElementPattern, csi-IM-ResourceElementPattern, csi-IM-ResourceId, periodicityAndOffset and freqBand from the list of ‘not applicable parameters’ from section 5 in 38.213.
· Note: there is no RAN2 impact

Agreement:
· Confirm WA on RLM based on CSI-RS for tracking: If the TCI-states refer to CSI-RS for tracking, it is up to UE to select a NZP-CSI-RS resource from the configured resources for CSI-RS for tracking for RLM

Agreement:
· UE is not expected to monitor more than NRLM RadioLinkMonitoringRS for radio link monitoring when UE monitors RSs based on TCI states of PDCCH.

Conclusion:
· Aperiodic IS and aperiodic OOS indication based on successful/unsuccessful beam failure recovery is not supported in Rel-15.

Agreements:
· In case of no explicit RLM-RS configuration, when TCI-states indicate a combination of SSB, CSI-RS, and CSI-RS for tracking, UE RLM behavior is as follows:
· When an active TCI state contains single RS, the UE is expected to perform RLM measurement using RS configured by the active TCI state
· When an active TCI state contains two RSs, the UE is expected to use the RS associated with QCL Type D as RLM-RS.
· For RLM, it is assumed that a TCI state that contains two RS should have one and only one RS with TypeD QCL. 
· UE is not required to perform RLM measurements with aperiodic RS configured in the TCI state.




In this contribution, we discuss some of the remaining issues left for the Remaining issues of mobility procedure. 
RRM/RLM of initial DL active BWP with Patterns 2 and 3
The following agreement was made in RAN1#93 [1]:
Agreements
· When SS/PBCH block and control resource set multiplexing pattern 2 or 3 is configured in PBCH and initial DL BWP is active, for SS/PBCH block based RRM, RLM and [BM] measurement purposes only, UE is expected to be able to measure the SS/PBCH block associated with control resource set configured in PBCH.
· Note: When SS/PBCH block and control resource set multiplexing pattern 2 or 3 is configured in PBCH and initial DL BWP is active, SS/PBCH based RRM, RLM, and [BM] is still possible when the initial active DL BWP does not contain SS/PBCH
With above agreement, the UE is required to perform the RRM/RLM/[BM] of the initial DL BWP based on the SSB outside of the initial DL BWP for multiplexing pattern 2 or 3, without the interruption of DL reception when the initial DL BWP is active, regardless whether the subcarrier spacings of the SSB and the CORESET#0 are the same or different.  
However, the above requirements are not captured in TS 38.213 yet. Thus, we propose the following TP for TS 38.211 to capture the above requirements.

Proposal 1. [bookmark: _Ref520488668]Adopt the following TPs for TS 38.213.
	The downlink radio link quality of the primary cell is monitored by a UE for the purpose of indicating out-of-sync/in-sync status to higher layers. Unless otherwise stated, Tthe UE is not required to monitor the downlink radio link quality in DL BWPs other than the active DL BWP on the primary cell. When SS/PBCH block and control resource set multiplexing pattern 2 or 3 is configured in PBCH and initial DL BWP is active, UE is expected to perform RLM by monitoring the associated SS/PBCH block. 




	
Unless otherwise stated, Aa UE does not expect to monitor PDCCH when the UE performs RRM measurements [10, TS 38.133] over a bandwidth that is not within the active DL BWP for the UE. When SS/PBCH block and control resource set multiplexing pattern 2 or 3 is configured in PBCH and initial DL BWP is active, UE is expected to perform RRM measurements over the associated SS/PBCH block.




RRM/RLM of Active DL BWPs with Patterns 2 and 3
In [3], RAN2 requests RAN1 for the clarification on the following issues:
	
Issue #1: In case multiplexing pattern 2 or 3 is used for the initial DL BWP, for an active DL BWP that overlaps with the initial DL BWP but not with the SS/PBCH block associated to the initial DL BWP, is it possible for the UE to: 
Question #1a: Perform BM based on the SS/PBCH block associated to the initial DL BWP?
Question #1b: Perform BFD based on the SS/PBCH block associated to the initial DL BWP?
Question #1c: Perform RLM based on the SS/PBCH block associated to the initial DL BWP?
Question #1d: Monitor the SS/PBCH block associated to the initial DL BWP to receive broadcast SI / paging based on CORESET#0 and searchspace#0? (assuming the same SCS is used in the active BWP as that of initial BWP)
Note: For SS/PBCH based RRM, RAN2 had already agreed that multiple SSBs can be configured by using multiple measurement objects, regardless of the SSBs location inside or outside the active DL BWP. So RAN2 assumes that, with the use of measurement gaps (if needed), SS/PBCH based RRM would be possible in this case.

Issue #2: For an active DL BWP that overlaps with neither the initial DL BWP nor with the SS/PBCH block associated to the initial DL BWP (from now on: "non-overlapping" active DL BWP), RAN2 understands that additional CORESET/search space(s) need to be configured in the active DL BWP to provide SI broadcast and paging to a connected UE. What is not clear is whether an SS/PBCH block necessarily needs to be associated to the additional CORESET/search space(s) and, specifically, if a UE needs to monitor such SS/PBCH block.
Note that, at least for Rel-15, RAN2 has agreed that - for all purposes apart from RRM measurements - a UE will only be configured with a single SS/PBCH block, i.e. the one associated to the initial DL BWP. So RAN2 discussed whether, in a "non-overlapping" active DL BWP, broadcast transmission of SI/paging could be spatially QCL'ed with the SS/PBCH block associated to the initial DL BWP and if the UE could monitor such SS/PBCH block for this purpose. In fact, based on previous agreements, RAN2 assumes that, in a "non-overlapping" active DL BWP, a UE will be required to monitor the SS/PBCH block associated to the initial DL BWP only for RRM measurements (potentially using gaps), but not for BM, BFD, RLM (with the possible exception of the scenario covered by Issue#1, for which RAN2 is seeking answer). Whether the UE could monitor such SS/PBCH block also for receiving SI broadcast and paging is unclear. 
Question #2a: In a "non-overlapping" active DL BWP, does a UE necessarily need to monitor an SS/PBCH block associated to the additional CORESET/search space to be able to receive SI broadcast? If yes, could this be the SS/PBCH block associated to the initial DL BWP? And under which conditions, if any, could the UE monitor it for this purpose?
Question #2b: In a "non-overlapping" active DL BWP, does a UE necessarily need to monitor an SS/PBCH block associated to the additional CORESET/search space to be able to receive paging? If yes, could this be the SS/PBCH block associated to the initial DL BWP? And under which conditions, if any, could the UE monitor it for this purpose?
Based on the answers to Questions #2a and #2b RAN2 will decide if and how to provide signalling support in Rel-15 to allow SI broadcast and paging in a "non-overlapping" active DL BWP.



 
The scenario mentioned in Issue #1 is illustrated in Figure 1, where an active DL BWP overlaps with the initial DL BWP but the SS/PBCH block associated to the initial DL BWP is not contained within the active DL BWP.  
[image: ]


[bookmark: _Ref520901656]Figure 3‑1. Illustration of the scenario that an active DL BWP overlaps with the initial DL BWP but not with the SS/PBCH block associated to the initial DL BWP

To answer the questions associated with the Issue 1, we may first take a look whether the agreement made in RAN1#93, which was discussed in the previous section, is applicable to the scenario associated with the Issue 1 illustrated in Figure 3‑1. 

TS 38.211 defines “A UE can be configured with up to four bandwidth parts in the downlink with a single downlink bandwidth part being active at a given time. ” With the definition, it is clear that even the active DL BWP overlaps with the initial DL BWP, we cannot say the initial DL BWP is active because there can maximally only one DL WBP be active. Thus, the agreement discussed in the last section is not applicable to the scenario associated with the Issue 1. 

Next, let us take a look on whether the agreement made in the last meeting can be extended simply to cover the scenario associated with the Issue 1 in RAN2’s LS, e.g., as follows:

· When SS/PBCH block and control resource set multiplexing pattern 2 or 3 is configured in PBCH and initial DL BWP is active or initial DL BWP is included in the active DL BWP, for SS/PBCH block based RRM, RLM and [BM] measurement purposes only, UE is expected to be able to measure the SS/PBCH block associated with control resource set configured in PBCH.
To answer the above question, we would need to consider the benefit and the impact of the extension. 

The benefit is obvious. With the extension, the SSB outside of the active DL BWP can be used as the reference signals for the downlink reception and mobility management, which may potentially save the system resource for the transmission of the DL reference signals. 

The impact seems mainly in UE side, e.g., a potential increase of UE power consumption and implementation complexity.  When UE is required to measure SSB outside the active DL BWP without the interruption on the downlink reception within the active DL BWP, the UE is required at least to have its RF channel bandwidth wide enough to cover both the active DL BWP and the SSB. This could potentially increase UE’s power consumption. Given that Pattern 2 and Pattern 3 are currently supported in FR2, where the UE is expected to work on very large RF bandwidth, increasing the RF bandwidth to include the SSB during DL reception may not be the major issue for power consumption. 

Observation 1: For Pattern 2 and 3, increasing the DL measurement bandwidth to include the SSB may not have a major impact on UE power consumption.  

In RAN1#93, the following agreement was made in Control Session.

Agreements: To reply to LS in R1-1807732
· Regarding RAN2 agreements 1 & 2
· Agree to the answer in red on slide 4 of R1-1807838, with one update
· “contains the CORESET#0…”
· “as long as the CORESET#0…”
· Regarding RAN2 agreements 3a
· Answer: this is only for CSS configurations
· For other RAN2 agreements, no comments from RAN1

The text in red on slide 4 of R1-1807838 is quoted as follows:

	RAN1 interpret “the UE acquires CORESET#0” such as: UE can monitor the CORESET configured by the MIB or the CORESET#0 configured by PDCCH-ConfigCommon in the Initial BWP (BWP#0) even when the other DL BWP is active as long as the active DL BWP contains CORESET#0 and the active DL BWP is the same numerology as the CORESET #0.

RAN1’s understanding is that for any search space set configured in any DL BWP, if the CORESET ID is #0 for the search space set, the UE monitors the search space set using the CORESET #0 as long as the CORESET #0 is included in the DL BWP and the DL BWP uses the same numerology as the CORESET #0.




From above agreement made in Control Session, a connected mode UE should be able to still receive PDCCH in CORESET0 same as an idle mode UE for the scenario in Figure 3‑1 if the same SCS is used for BWP0 and BWP1.

Note: When Control Session made the agreement, it might not be aware of that the Initial Access Session made the agreement to support SSB based RRM/RLM outside of the CORESET0  for Pattern 2, in which the SSB and CORESET0 have actually different SCSs. But, it will be up to Control Session to discuss whether to extend their agreement to the case when different SCS are used for BWP0 and BWP1.

Observation 2: In Control Session, it was agreed that “UE can monitor the CORESET configured by the MIB or the CORESET#0 configured by PDCCH-ConfigCommon in the Initial BWP (BWP#0) even when the other DL BWP is active as long as the active DL BWP contains CORESET#0 and the active DL BWP is the same numerology as the CORESET #0.”

With above discussion, we believe it is reasonable to extend the agreement made in RAN1#93 to cover the scenario associated with the Issue 1 in RAN2’s LS.

Proposal 2. [bookmark: _Ref520488721]Extend the agreement made in the last meeting to cover the scenario associated with the Issue 1 in RAN2’s LS as follows:
· When SS/PBCH block and control resource set multiplexing pattern 2 or 3 is configured in PBCH and initial DL BWP is active or initial DL BWP is included in the active DL BWP, for SS/PBCH block based RRM, RLM and [BM] measurement purposes only, UE is expected to be able to measure the SS/PBCH block associated with control resource set configured in PBCH.
If Proposal 2 is acceptable, the answers to the Questions #1a/1b/1c/1d should all be ‘Yes’.  

Proposal 3. [bookmark: _Ref520488740]Provide the answer ‘Yes’ to the Questions #1a/1b/1c/1d in RAN2’LS [5].
RRM/RLM/[BM] based on SSB outside (Initial) Active DL BWP
In RAN1#93 [1] the following agreement was made:
Agreements
· When SS/PBCH block and control resource set multiplexing pattern 2 or 3 is configured in PBCH and initial DL BWP is active, for SS/PBCH block based RRM, RLM and [BM] measurement purposes only, UE is expected to be able to measure the SS/PBCH block associated with control resource set configured in PBCH.
For multiplexing pattern 2 (shown in Figure 4‑1) and multiplexing pattern 3, the SSB can be placed on top of CORESET#0 in the frequency domain, or the on the bottom of CORESET#0 in the frequency domain. The bandwidth of the initial DL BWP is currently defined to be the same as the CORESET#0. With the above agreement, the UE is required to use the SSB, which is not located within the initial DL BWP, for supporting the RRM/RLM/[BM] measurements. 

Observation 3: With the agreement made in RAN1#93, the UE is required to use the SSB, which is located outside the initial DL BWP, for supporting the RRM/RLM/[BM] measurements within the initial DL BWP.

[image: ]

[bookmark: _Ref520901805]Figure 4‑1. Illustration of the multiplexing pattern 2


In [3], RAN2 further requests RAN1 for the clarification on the extension of the above agreement to a more general scenario when multiplexing pattern 2 or 3 is used for the initial DL BWP and then a DL BWP is configured and activated that overlaps with the initial DL BWP but not with the SS/PBCH block associated to the initial DL BWP as illustrated in Figure 4‑2.
[image: ]
[bookmark: _Ref520901817]Figure 4‑2. Illustration of the multiplexing pattern 2

In the following, we discuss the SSB based BM/RRM measurements for supporting the agreement made in RAN1#93 as illustrated in Figure 4‑1 and possible extension to the scenario illustrated in Figure 4‑2.

In Rel-15 NR defines the SS/PBCH block based BM and RRM measurements, including SS-RSRP, SS-RSRQ, and SS-SINR in TS 38.215 [4]

· SS -RSRP is defined as the linear average over the power contributions (in [W]) of the resource elements that carry secondary synchronization signals (SS). The measurement time resource(s) for SS-RSRP are confined within SS/PBCH Block Measurement Time Configuration (SMTC) window duration. If SS-RSRP is used for L1-RSRP as configured by reporting configurations as defined in 3GPP TS 38.214 [6], the measurement time resources(s) restriction by SMTC window duration is not applicable.
· SS-RSRQ is defined as the ratio of N×SS-RSRP / NR carrier RSSI, where N is the number of resource blocks in the NR carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks. NR carrier Received Signal Strength Indicator (NR carrier RSSI), comprises the linear average of the total received power (in [W]) observed only in certain OFDM symbols of measurement time resource(s), in the measurement bandwidth, over N number of resource blocks from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. The measurement time resource(s) for NR Carrier RSSI are confined within SS/PBCH Block Measurement Time Configuration (SMTC) window duration.
· SS signal-to-noise and interference ratio (SS-SINR), is defined as the linear average over the power contribution (in [W]) of the resource elements carrying secondary synchronisation signals divided by the linear average of the noise and interference power contribution (in [W]) over the resource elements carrying secondary synchronisation signals within the same frequency bandwidth. The measurement time resource(s) for SS-SINR are confined within SS/PBCH Block Measurement Time Configuration (SMTC) window duration.

Based on the above requirements, the SS-RSRP and the NR carrier RSSI, which are used to derive SS-RSRQ, must be measured over the same set of resource blocks. Similarly, the SS-RSRP and the average power of the noise and interference, which are used to derive the SS-SINR, must also be measured within the same frequency bandwidth. 
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Figure 4‑3. Illustration of the SS/PBCH Block bandwidth and SS/PBCH block based RRM measurement bandwidth as defined in TS 38.215.


With the agreement made in RAN1#93 as illustrated in Figure 4‑1, and possible extension to the case illustrated in Figure 4‑2, the SSB for RRM/RLM/BM is no longer located within the (initial) active carrier bandwidth. Thus, we need first to check whether the current definition of the SSB based BM/RRM measurements can still be used for the scenarios illustrated in Figure 4‑1 and Figure 4‑2, and if not, what modification is required to support the RRM/RLM/[BM] measurements for the scenarios.

First, let us take a look at the SS-RSRP. SS-RSRP measurements from the SSB, which is placed immediately on the top or bottom of the initial DL BWP, should be very close to the case when the SS-RSRP is measured from the SSB placed inside of the initial DL BWP. Thus, the SS-RSRP measured from the SSB outside of the initial DL BWP can still be used to represent the signal power from SSB. Thus, we believe the existing definition of the SS-RSRP measurement can still be used for the scenarios shown in Figure 4‑1 and Figure 4‑2.

Observation 4. The current definition of the SS-RSRP can still be used for supporting the BM/RRM/RLM of the  (initial) active DL BWP when SSB is placed outside of the (initial) active DL BWP.

Next, let us take a look at the SS-RSRQ.  SS-RSRQ is currently defined as the ratio of N×SS-RSRP / NR carrier RSSI, where N is the number of resource blocks in the NR carrier RSSI measurement bandwidth. NR carrier Received Signal Strength Indicator (NR carrier RSSI), comprises the linear average of the total received power (in [W]) observed only in certain OFDM symbols of measurement time resource(s), in the measurement bandwidth, over N number of resource blocks from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. 

In current definition, the SS-RSRP and the NR carrier RSSI shall be measured over the same set of resource blocks, i.e., the SSB located outside of the (Initial) Active DL BWP. The problem here is that from BM and RRM management point of view, we are more interested in the radio condition within the (Initial) Active DL BWP but not the outside the (Initial) Active DL BWP. With current definition of the SS-RSRQ, the SS-RSRQ measurement obtained when the SSB placed outside of the (initial) Active DL BWP can be significantly different from the case when the SSB is placed within the (initial) DL BWP, mainly due to the fact that the interference and noise level can be significantly different within the (Initial) Active DL BWP and outside the (Initial) Active DL BWP SSB bandwidth. The difference may depend heavily on the deployment configuration.  

For example, assume all neighboring cells adopt the same configuration of the multiplexing pattern 2 or 3 with the same frequency location and bandwidth for the (initial) Active DL BWP. This may be a common deployment configuration to facilitate the convenience of the handover. In this case the interference level within the bandwidth of the active DL BWP could be significantly different from the interference level within the SSB bandwidth, because DL data transmission of the serving and neighboring cell will most likely be distributed within the (initial) active DL BWP, but not on the SSB bandwidth.  

Observation 5. The current definition of the SS-RSRQ is no longer proper for supporting the BM/RRM/RLM of the (initial) active DL WBP when the SSB is placed outside of the (initial) active DL BWP due to the interference and noise level within (initial) active DL BWP can be significantly from that of outside (initial) active DL BWP.

Finally, let us take a look at the SS-SINR measurement. Similar with the analysis of SS-RSRQ, with current definition of the SS-SINR, the SS-SINR measurement obtained when the SSB placed outside of the (initial) Active DL BWP can be significantly different from the case when the SSB is placed within the (initial) DL BWP, due to the fact that the interference and noise level can be significantly different within the (Initial) Active DL BWP and within SSB, and the difference depends heavily on the deployment configuration.  

Observation 6. The current definition of the SS-SINR is no longer proper for supporting the BM/RRM/RLM of the (initial) active DL WBP when the SSB is placed outside of the (initial) active DL BWP due to the interference and noise level within (initial) active DL BWP can be significantly from that of outside (initial) active DL BWP.

The above analysis leads to the conclusion that there is to reconsider the SS-RSRQ and SS-SINR for supporting the scenario agreed in RAN1#93 as illustrated in Figure 4‑1 and also a potential extension to a more general scenario as illustrated in Figure 4‑2. 

Proposal 4. For multiplexing patterns 2 and 3, when the SSB is placed outside of the "initial active DL BWP" is used for supporting the RRM/RLM/BM of the "initial active DL BWP", the interference and the noise level within the "initial active DL BWP" should be taken into account for RRM/RLM/BM measurements. The existing requirements for measuring SS-RSRQ and SS-SINR need to be modified to take into account the RSSI, the interference and the noise level within the "initial active DL BWP".. 
Proposal 5. For multiplexing patterns 2 and 3, when the SSB is placed outside of the "active DL BWP" is used for supporting the RRM/RLM/BM of the "active DL BWP", the interference and the noise level within the "active DL BWP" should be taken into account for RRM/RLM/BM measurements. The existing requirements for measuring SS-RSRQ and SS-SINR need to be modified to take into account the RSSI, the interference and the noise level within the "active DL BWP".. 
There can be multiple ways to take the RSSI, the interference and the noise level within the (initial) active DL BWP into account for the SS-RSRQ and SS-SINR when SSB is located outside of initial active DL BWP. Some of them are proposed as follows.

Proposal 6. [bookmark: _Ref520488754]For multiplexing patterns 2 and 3, when the SSB outside of the “initial active DL BWP” (or the “active DL BWP”) is used for measuring SS-RSRQ, the SS-RSRQ can still be defined as the ratio of (N×SS-RSRP) / (NR carrier RSSI), where N is the number of resource blocks in the NR carrier RSSI measurement bandwidth, the measurement bandwidth for SS-RSRP is the SSB bandwidth, while the measurement bandwidth of NR carrier RSSI can be defined with one of the following alternatives: 
· Alt.1: the set of resource block of the CORESET#0 within the “initial active DL BWP” (or the “active DL BWP”);
· Alt.2: the set of resource block of the CORESET#0 0 within the “initial active DL BWP” (or the “active DL BWP”) plus the set of resource block of SSB
· Alt.3: the set of resource block of the active DL BWP;
· Alt.4: the set of resource block of the active DL BWP plus the set of resource block of SSB

Note: Alt.3 and Alt.4 are applicable to the case when active DL BWP contains the initial active DL BWP.  

Proposal 7. For multiplexing patterns 2 and 3, if the SSB outside of “initial active DL BWP” (or the “active DL BWP”) is used for measuring SS-SINR, and the SS-SINR is defined as the ratio of the linear average over the power contribution of the resource elements carrying secondary synchronization signals divided by the linear average of the noise and interference power contribution over the resource elements within the measurement bandwidth of the noise and interference, which can be defined by one of the following alternatives: 
· Alt.1: the set of resource block of the CORESET#0 within the “initial active DL BWP” (or the “active DL BWP”);
· Alt.3: the set of resource block of the CORESET#0 within the “initial active DL BWP” (or the “active DL BWP”) plus the set of resource block of SSB
· Alt.3: the set of resource block of the active DL BWP;
· Alt.4: the set of resource block of the active DL BWP plus the set of resource block of SSB

Note: Alt.3 and Alt.4 are applicable to the case when active DL BWP contains the initial active DL BWP.  

For Proposal 5, the drawback for Alt.1 and Alt.3 is that the measured ‘NR carrierRSSI’ actually does not include the SSB reference signals, which may make the measurements of the SS-RSRQ biased (the measurement could be over-optimistic). To overcome the problem, we may consider changing the definition of the SS-RSRQ as  (SS-RSRP) / (averaged NR carrier RSSI), where the “averaged NR carrier RSSI” includes both the averaged signal power from the SSB outside the (initial) active DL BWP and the averaged interferences and  the noise within the (initial) active DL BWP.

Proposal 8. For multiplexing patterns 2 and 3, when the SSB outside of "initial active DL BWP" (or the "active DL BWP") is used for measuring SS-RSRQ, the SS-RSRQ can be defined as the ratio of (SS-RSRP) / (averaged NR carrier RSSI),  where the SS-RSRP is measured from SSB, while the averaged NR carrier RSSI is the sum of the linear average of the reference signal power (e.g., SS-RSRP) measured over the bandwidth of SSB plus the linear average of the total received power measured over the bandwidth of the "initial active DL BWP" (or the "active DL BWP").

Conclusion
In this contribution, we discussed some of the remaining issues left for the mobility procedure. Based on the discussion, the following observations and proposals were made.
Proposal 1. Adopt the following TPs for TS 38.213.
	The downlink radio link quality of the primary cell is monitored by a UE for the purpose of indicating out-of-sync/in-sync status to higher layers. Unless otherwise stated, Tthe UE is not required to monitor the downlink radio link quality in DL BWPs other than the active DL BWP on the primary cell. When SS/PBCH block and control resource set multiplexing pattern 2 or 3 is configured in PBCH and initial DL BWP is active, UE is expected to perform RLM by monitoring the associated SS/PBCH block. 




	
Unless otherwise stated, Aa UE does not expect to monitor PDCCH when the UE performs RRM measurements [10, TS 38.133] over a bandwidth that is not within the active DL BWP for the UE. When SS/PBCH block and control resource set multiplexing pattern 2 or 3 is configured in PBCH and initial DL BWP is active, UE is expected to perform RRM measurements over the associated SS/PBCH block.




Observation 1: For Pattern 2 and 3, increasing the DL measurement bandwidth to include the SSB may not have a major impact on UE power consumption.  

Observation 2: In Control Session, it was agreed that “UE can monitor the CORESET configured by the MIB or the CORESET#0 configured by PDCCH-ConfigCommon in the Initial BWP (BWP#0) even when the other DL BWP is active as long as the active DL BWP contains CORESET#0 and the active DL BWP is the same numerology as the CORESET #0.”

Proposal 2. Extend the agreement made in RAN1#93 to cover the scenario associated with the Issue 1 in RAN2’s LS [5] as follows:
· When SS/PBCH block and control resource set multiplexing pattern 2 or 3 is configured in PBCH and initial DL BWP is active, or initial DL BWP is included in the active DL BWP, for SS/PBCH block based RRM, RLM and [BM] measurement purposes only, UE is expected to be able to measure the SS/PBCH block associated with control resource set configured in PBCH.
Proposal 3. Provide the answer ‘Yes’ to the Questions #1a/1b/1c/1d in RAN2’LS [5].
Observation 3: With the agreement made in RAN1#93, the UE is required to use the SSB, which is located outside the initial DL BWP, for supporting the RRM/RLM/[BM] measurements within the initial DL BWP.

Observation 4. The current definition of the SS-RSRP can still be used for supporting the BM/RRM/RLM of (initial) active DL BWP when SSB is placed outside of the (initial) active DL BWP.

Observation 5. The current definition of the SS-RSRQ is no longer proper for supporting the BM/RRM/RLM of (initial) active DL WBP when the SSB is placed outside of the (initial) active DL BWP due to the interference and noise level within (initial) active DL BWP can be significantly from that outside (initial) active DL BWP.

Observation 6. The current definition of the SS-SINR is no longer proper for supporting the BM/RRM/RLM of (initial) active DL WBP when the SSB is placed outside of the (initial) active DL BWP due to the interference and noise level within (initial) active DL BWP can be significantly from that outside (initial) active DL BWP.

Proposal 4. For multiplexing patterns 2 and 3, when the SSB is placed outside of the “initial active DL BWP” is used for supporting the RRM/RLM/BM of the “initial active DL BWP”, the interference and the noise level within the “initial active DL BWP” should be taken into account for RRM/RLM/BM measurements. The existing requirements for measuring SS-RSRQ and SS-SINR need to be modified to take into account the RSSI, the interference and the noise level within the “initial active DL BWP”.. 
Proposal 5. For multiplexing patterns 2 and 3, when the SSB is placed outside of the “active DL BWP” is used for supporting the RRM/RLM/BM of the “active DL BWP”, the interference and the noise level within the “active DL BWP” should be taken into account for RRM/RLM/BM measurements. The existing requirements for measuring SS-RSRQ and SS-SINR need to be modified to take into account the RSSI, the interference and the noise level within the “active DL BWP”.. 
Proposal 6. For multiplexing patterns 2 and 3, when the SSB outside of the “initial active DL BWP” (or the “active DL BWP”) is used for measuring SS-RSRQ, the SS-RSRQ can still be defined as the ratio of (N×SS-RSRP) / (NR carrier RSSI), where N is the number of resource blocks in the NR carrier RSSI measurement bandwidth. The measurement bandwidth for SS-RSRP is the SSB bandwidth, while the measurement bandwidth of NR carrier RSSI can be defined with one of the following alternatives. 
· Alt.1: the set of resource block of the CORESET#0 within the “initial active DL BWP” (or the “active DL BWP”);
· Alt.2: the set of resource block of the CORESET#0 0 within the “initial active DL BWP” (or the “active DL BWP”);
· plus the set of resource block of SSB
· Alt.3: the set of resource block of the active DL BWP;
· Alt.4: the set of resource block of the active DL BWP plus the set of resource block of SSB

Note: Alt.3 and Alt.4 are applicable to the case when active DL BWP contains the initial active DL BWP.  

Proposal 7. For multiplexing patterns 2 and 3, if the SSB outside of “initial active DL BWP” (or the “active DL BWP”) is used for measuring SS-SINR, the SS-SINR is defined as the ratio of the linear average over the power contribution of the resource elements carrying secondary synchronization signals divided by the linear average of the noise and interference power contribution over the resource elements within the measurement bandwidth of the noise and interference, which can be defined by one of the following alternatives: 
· Alt.1: the set of resource block of the CORESET#0 within the “initial active DL BWP” (or the “active DL BWP”);
· Alt.3: the set of resource block of the CORESET#0 within the “initial active DL BWP” (or the “active DL BWP”) plus the set of resource block of SSB
· Alt.3: the set of resource block of the active DL BWP;
· Alt.4: the set of resource block of the active DL BWP plus the set of resource block of SSB

Note: Alt.3 and Alt.4 are applicable to the case when active DL BWP contains the initial active DL BWP.  

Proposal 8. For multiplexing patterns 2 and 3, when the SSB outside of “initial active DL BWP” (or the “active DL BWP”) is used for measuring SS-RSRQ, the SS-RSRQ can be defined as the ratio of (SS-RSRP) / (averaged NR carrier RSSI),  where the SS-RSRP is measured from SSB, while the averaged NR carrier RSSI is the sum of the linear average of the reference signal power (e.g., SS-RSRP) measured over the bandwidth of SSB plus the linear average of the total received power measured over the bandwidth of the “initial active DL BWP” (or the “active DL BWP”).
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