
[bookmark: _GoBack]3GPP TSG RAN WG1 Meeting #95		R1-1812598
Spokane, USA, Nov 12 - 16th, 2018 

Source:	CATT
[bookmark: Title]Title:	Remaining issues of mobility procedure
[bookmark: Source]Agenda Item:	7.1.1.3
[bookmark: DocumentFor]Document for:	Discussion and Decision


Introduction
In this contribution, we discuss some of the remaining issues for mobility procedure.
RRM measurements on SSB outside active DL BWP
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 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 including the PDCCH when the initial DL BWP is active. 
For multiplexing pattern 2 (Figure 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. 
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[bookmark: _Ref520901805]Figure 1. Illustration of the multiplexing pattern 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: 

· 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 is 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 is 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 synchronization signals divided by the linear average of the noise and interference power contribution (in [W]) over the resource elements carrying secondary synchronization signals within the same frequency bandwidth. The measurement time resource(s) for SS-SINR is 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 2. 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 1, the SSB for RRM/RLM/BM is no longer located within the Initial active carrier bandwidth. 
In [3], we discussed whether the current definition of the SSB based BM/RRM measurements can still be used for the scenarios illustrated in Figure 1 and if not, what modification is required to support the RRM/RLM/[BM] measurements for the scenario.

In [3], we first discussed the SS-RSRP definition, and made the following observation:  

Observation 1: 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.

From the above observation, we believe for SS-RSRP, there is no need to made the modification of the SS-RSRP for the scenarios illustrated in Figure 1.

In [3], we also discussed the SS-RSRQ and SS-SINR and the following observations were made for the definitions of the SS-RSRQ and SS-SINR.

Observation 2: The current definition of the SS-RSRQ may not be proper for supporting the BM/RRM/RLM of the IA-DL-BWP when the SSB is placed outside of the IA-DL-BWP due to the interference and noise level within IA-DL-BWP can be significantly different from that of outside IA-DL-BWP .

Observation 3: The current definition of the SS-SINR may not be proper for supporting the BM/RRM/RLM of the IA-DL-BWP when the SSB is placed outside of the IA-DL-BWP due to the interference and noise level within IA-DL-BWP can be significantly different from that of outside IA-DL-BWP.

On the other hand, we also realized that placing SSB outside of the IA-DL-BWP for RRM measurements may not be typical deployment scenarios. In addition, if the network is expecting the interference and noise level within IA-DL-BWP is indeed significantly from that of outside IA-DL-BWP, due to load balancing or other reasons, which causes potentially the significant mismatch between the reported SS-RSRQ and SS-SINR, the network can take the action to reconfigure the WBP to include the SSB within the active BWP.. 

Observation4: Although the current definitions of the SS-RSRQ and SS-SINR may not be proper for supporting the BM/RRM/RLM of the IA-DL-BWP when the SSB is placed outside of the IA-DL-BWP due to the interference and noise level within IA-DL-BWP can be significantly different from that of outside IA-DL-BWP, the scenarios may not be typical deployment scenarios, the network can also take the action to reconfigure the WBP to include the SSB within the active BWP to avoid the issue when necessary.

Thus, it seems whether and how to introduce the new SS-RSRQ and SS_SINR can be further discussed in Rel-16.
Conclusion
In this contribution, we further discussed the SSB based RRM measurements for the scenarios when SSB and control resource set multiplexing pattern 2 or 3 is configured in PBCH and SSB is placed outside of the initial DL BWP. The following observations were made:
Observation 1: 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.

Observation 2: The current definition of the SS-RSRQ may not be proper for supporting the BM/RRM/RLM of the IA-DL-BWP when the SSB is placed outside of the IA-DL-BWP due to the interference and noise level within IA-DL-BWP can be significantly different from that of outside IA-DL-BWP.
 
Observation 3: The current definition of the SS-SINR may not be proper for supporting the BM/RRM/RLM of the IA-DL-BWP when the SSB is placed outside of the IA-DL-BWP due to the interference and noise level within IA-DL-BWP can be significantly different from that of outside IA-DL-BWP.

Observation4: Although the current definitions of the SS-RSRQ and SS-SINR may not be proper for supporting the BM/RRM/RLM of the IA-DL-BWP when the SSB is placed outside of the IA-DL-BWP due to the interference and noise level within IA-DL-BWP can be significantly different from that of outside IA-DL-BWP, the scenarios may not be typical deployment scenarios and the network can also take the action to reconfigure the WBP to include the SSB within the active BWP to avoid the issue when necessary. 

Proposal 1: Whether and how to introduce new definitions of SS-RSRQ and SS-SINR for multiplexing patterns 2 and 3, when the SSB is placed outside of the “initial active DL BWP”, can be further discussed in Rel-16.
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