3GPP TSG RAN WG1 Meeting #94		                                                 R1-1809136
Gothenburg, Sweden, August 20th – 24th, 2018  

Source:	NTT DOCOMO, INC.
Title:	Maintenance for NR mobility procedure
[bookmark: Source]Agenda Item:	7.1.1.3
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
At the RAN1#93 meeting, remaining issues regarding NR mobility procedure including RRM measurement and radio link monitoring (RLM) were discussed, and RAN1 made a number of agreements [1].
In this contribution, we discuss further on the remaining issues regarding NR mobility procedure. 

2. Remaining issues on RRM measurement
1 
2 
2.1 RRM measurement on SCell without SSB
A SCC without SSB can be configured for a UE. In RAN4, to reduce the UE burden and measurement delay in case of CA, it was agreed to support disabling intra-frequency L3 measurement on SCell(s) within CCs for intra-band CA. For example, in case of co-located deployment of multiple CCs within the band, intra-frequency L3 measurement on one CC within the band would be enough since the RSRP results of every CC could be almost the same. In such case, it is reasonable that UE follows synchronization/timing of other serving cells having SSB within the same band for the SCell without SSB. In addition, UE could also follow the RSRP results from other serving cell having SSB within the same band for the SCell without SSB.
On the other hand, even in case of intra-band CA, it is possible to configure intra-frequency L3 measurement on SCell(s) without SSB. We think following two scenarios can be considered as shown in Figure 1.
· Case 1: the RSRP results of every CC could be different e.g., in case of non-co-located deployment of multiple CCs within the band
· Case 2: the RSRP results of every CC could be almost the same, but RSSI or interference level of every CC could be different and NW requires RSRQ or SINR measurement results e.g., for multi-carrier load balancing.
[image: ]
Figure 1: Scenarios for RRM measurement on SCell without SSB
For Case 1, since RSRP measurement for every CC is required, CSI-RS based intra-frequency L3 measurement can be configured for SCell(s) without SSB. In this case, since there is no associated SSB for CSI-RS based RRM measurement on the carrier, UE performs CSI-RS based measurement based on the serving cell timing which follows synchronization/timing of other serving cells having SSB within the same band.
For Case 2, although CSI-RS based RSRQ/SINR measurement can be utilized, it requires CSI-RS transmission which causes a certain overhead even though RSRP measurement on every CC is actually redundant in this case. Therefore, it is beneficial to support RSSI measurement and reporting per carrier even without SSB/CSI-RS. However, introducing RSSI measurement/reporting at this CR stage is not preferable considering potential large impact on RAN2/4. One possible way to realize RSRQ measurement and reporting without SSB/CSI-RS is to configure SS-RSRQ measurement for SCell(s) without SSB, and in such case UE assumes the RSRP result for the SCell without SSB is same with the RSRP result for other serving cell with SSB within the same band. 
Proposal 1: For RRM measurement on SCell(s) without SSB in case of intra-band CA, UE follows synchronization/timing of other serving cells having SSB within the same band for the SCell without SSB.
· UE also assumes the RSRP result for the SCell without SSB is same with the RSRP result for other serving cell having SSB within the same band.
Proposal 2: If SS-RSRQ measurement for SCell(s) without SSB is supported, following text proposal is applied to Section 5.1.3 in TS38.215.
	[bookmark: _Toc516774869]5.1.3	SS reference signal received quality (SS-RSRQ)
~
Secondary synchronization signal reference signal received quality (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. 
~
If higher-layers indicate certain SS/PBCH blocks for performing SS-RSRQ measurements, then SS-RSRP is measured only from the indicated set of SS/PBCH block(s).
If higher-layers indicate no SS/PBCH block for performing SS-RSRQ measurements, then SS-RSRP is measured from other frequency carrier configured with SS/PBCH block(s) for SS-RSRP measurement within the same band.
~




2.2 C-DRX UE’s assumption on CSI-RS reception
At the RAN1#93 meeting, following proposals were discussed regarding C-DRX UE’s assumption on CSI-RS for RRM measurement, and no consensus was achieved [1-2].
	· No additional clarification of the specification is needed
· Supported by Intel, Samsung
· Alt 1: UE assumes that the periodicity of CSI-RS resources before entering C-DRX mode is kept during C-DRX mode, and it is up to UE implementation that UE measures CSI-RS resources of neighbour cell even outside active time.
· Supported by Vivo, Intel, LGE, OPPO
· Alt 2: Network is not required to transmit the configured CSI-RS resources for L3 mobility that occur outside the active time of UE configured with C-DRX. C-DRX UE should not assume the configured CSI-RS resources for L3 mobility are present outside the active time and CSI-RS for L3 mobility is configured only within C-DRX UE’s active time.
· Supported by Huawei, HiSilicon, ZTE, Sanechip, Ericsson, NTT Docomo, Nokia, NSN
· Alt 3: It will be up to the network on whether to transmit the configured CSI-RS resources for L3 mobility outside the active time of UE configured with C-DRX. For a UE configured with C-DRX, it is up to the UE on whether try to detect and, if detected, to measure CSI-RS outside the active time of C-DRX.
· Supported by CATT
· CSI-RS resource configuration is under network control and can be configured independently of C-DRX.
· Supported by Nokia, NSN
Discussion notes:
· Companies were divided on the alternatives.
· Companies supporting Alt 1 understood that no specification text change is needed for Alt 1.
· Companies supporting Alt 2 had different views on whether specification text change (or clarification) is needed for Alt 2.



We think it does not make sense that UE wakes up outside the active time just to receive CSI-RS for L3 mobility measurement. The potential issue if C-DRX UE should not assume the configured CSI-RS resources are present outside the active time would be regarding the tracking. In case that UE can assume periodic reference signal such as SSB even outside the active time, UE would not need to assume CSI-RS resources outside the active time since the SSB can help for tracking. In addition, if C-DRX cycle is not too long, there may be no issue regarding tracking. Therefore, Alt.2 above should be reasonable for CSI-RS for L3 mobility in many cases. 
[bookmark: OLE_LINK5]Proposal 3: Network is not required to transmit the configured CSI-RS resources for L3 mobility that occur outside the active time of UE configured with C-DRX. C-DRX UE should not assume the configured CSI-RS resources for L3 mobility are present outside the active time.
Proposal 4: Following text proposal is applied to Section 5.1.6.1.3 in TS38.214.
	[bookmark: _Toc517439464]5.1.6.1.3	CSI-RS for mobility
~
For frequency range 2 the associatedSSB is either present for all configured CSI-RS resources or not present for any configured CSI-RS resources per frequency layer.
In a UE is configured with a DRX, the UE may not assume CSI-RS resource for L3 mobility are transmitted outside the active time.




3. Remaining issues on radio link monitoring
3 
3.1 RLM configuration and procedure in case of multiple BWPs
As in [3], RAN2 made following agreements.
	· SSB-based Beam Management, CSI measurements, Beam Failure Detection and RLM can only be configured based on the SSB associated to the serving cell, even if the UE is configured with multiple BWPs.
· SSB-based Beam Management, CSI measurements, Beam Failure Detection and RLM can only be configured for DL BWPs which contain the SSB associated to the serving cell. For a DL BWP which does not contain the SSB associated to the serving cell, Beam Management, CSI measurements, Beam Failure Detection and RLM can only be performed based on CSI-RS.



Therefore, in case that multiple BWPs e.g., non-overlapping BWPs with different sets of RLM-RSs (resources) are configured, RLM-RSs for one of the BWPs can be SSBs associated to the serving cell but RLM-RSs for other BWPs should be CSI-RS resources in such non-overlapping BWP case.
In above scenario, according to BWP switching, associated RLM-RSs are also switched e.g., from SSBs to CSI-RSs and vice versa. RAN1 has discussed on following aspects regarding RLM-RS update based on BWP switching.
· Whether or not UE can utilize previous measurements on RLM-RSs associated to the previous BWP together with measurements on different RLM-RSs associated to the current BWP if RLM-RSs associated to previous BWP and current BWP are QCL type-D
· Whether the UE behavior on RLM with BWP switching needs to be described in RAN1 specification or it should be up to RAN4 discussion
We think that based on the current BWP configuration design, it is possible to configure multiple BWPs with different sets of RLM-RSs even if RLM-RSs in different BWPs are not QCL type-D. Therefore, when BWP switching with RLM-RS changing (i.e., changing of monitoring beams) occurs, some of previous measurements become invalid and measurements on some RLM-RSs (i.e., new beams) need to be newly started. In such case, it would be beneficial to allow UE utilizing previous measurements on RLM-RSs associated to the previous BWP together with measurements on different RLM-RSs associated to the current BWP if RLM-RSs associated to previous BWP and current BWP are QCL type-D. Since some RLM-RSs associated to new BWP may not have corresponding RLM-RS with QCL-type D on previous BWP, number of available measurement samples within evaluation period just after BWP switching would be different among RLM-RSs. But thanks to utilizing previous measurements for some RLM-RSs, at least in-sync evaluation/indication could be possible even just after BWP switching. We propose to capture clarification texts on above RLM procedure into the RAN1 specification.
Proposal 5: NR supports to configure multiple BWPs with different sets of RLM-RSs even if RLM-RSs in different BWPs are not QCL type-D.
· If some RLM-RSs associated to previous BWP and current BWP are QCL type-D, UE may utilize previous measurements on RLM-RSs associated to the previous BWP together with measurements on different RLM-RSs associated to the current BWP.
Proposal 6: Following text proposal is applied to Section 5 in TS38.213.
	[bookmark: _Toc517265030]5	Radio link monitoring
~
For a CSI-RS resource configuration, the higher layer parameter powerControlOffsetSS is not applicable and a UE expects to be provided only 'No CDM' from higher layer parameter cdm-Type, only '1' and '3' from higher layer parameter density, and only '1 port' from higher layer parameter nrofPorts [6, TS 38.214].
If a UE is configured with multiple DL BWPs for the serving cell and DL BWP is switched from one to another as defined in Subclause 12, UE updates the RS for radio link monitoring from RadioLinkMonitoringRS or TCI-state for PDCCH associated with the previous DL BWP to RadioLinkMonitoringRS or TCI-state for PDCCH associated with the current DL BWP. UE may utilize previous measurements on the RS associated to the previous BWP together with measurements on different RS associated to the current BWP if the RS associated to the previous BWP and the RS associated to the current BWP are QCL-typeD as defined in [6, TS 38.214].




3.2 Clarification on UE capability regarding RLM based on a mix of SS block and CSI-RS signals
In RAN1 UE feature list, RLM based on a mix of SS block and CSI-RS signals is separately defined from SSB based RLM capability and CSI-RS based RLM capability. Considering the discussion in section 3.1, i.e., it is possible to configure SSB(s) as RLM-RS for a DL BWP and CSI-RS(s) as RLM-RS for another DL BWP, this capability may have two possible interpretations as below.
· Case 1: Within a BWP, performing RLM on multiple RLM-RSs including both SSB and CSI-RS
· Case 2: In case of multiple BWPs, performing RLM on multiple BWPs according to BWP switching where RLM-RSs for BWP#0 are SSBs and RLM-RSs for BWP#1 are CSI-RS resources.
We think that original intention to define separate capability for RLM based on a mix of SSB and CSI-RS is for Case 1 above. For Case 2, this capability would not be necessary since different from Case 1, UE does not perform SSB based RLM and CSI-RS based RLM simultaneously for the serving cell. Therefore, we propose to clarify that capability of RLM based on a mix of SS block and CSI-RS signals is necessary for Case 1 and not necessary for Case 2.
Proposal 7: The capability of RLM based on a mix of SS block and CSI-RS signals is necessary to perform RLM on multiple RLM-RSs including both SSB and CSI-RS within a BWP.
· This capability is not necessary to perform RLM on SSB for a BWP and RLM on CSI-RS for another BWP according to BWP switching.
· Send LS to RAN2 to ask appropriately define the capability of RLM based on a mix of SS block and CSI-RS signals in their specification.


3.3 Second BLER pair for RLM
At the RAN1 NR-AH#1709 meeting, RAN1 agreed to support configurability between two pairs of IS/OOS BLER values as below.
	Agreements:
· For a cell group, 
· A single IS or OOS is reported by the UE 
· A single IS BLER is configured for a UE at time
· A single OOS BLER is configured for a UE at a time
· Configurable from two pairs of values for IS/OOS BLERs
· Detailed pair of values up to RAN4 to decide
· FFS whether the configuration is an explicit RRC configuration or implicitly derived from other parameter
· FFS the case of URLLC & mMTC
· Send an LS to RAN4 capturing the above agreements, and also add:
· For the two pairs of values for IS/OOS BLERs, RAN1 discussed use cases such as VoIP vs. eMBB.


In RAN4, IS/OOS BLER values have been discussed, and one of BLER pairs was specified while another BLER pair has not been decided yet [4].
	Table 8.1.1-1: Out-of-sync and in-sync block error rates
	Configuration
	BLERout
	BLERin

	0
	10%
	2%

	1
	TBD
	TBD





Although the detailed values of second BLER pair are up to RAN4 to decide, RAN1 should at least clarify the motivation and use case of the second BLER pair, e.g., whether it should be lower BLER values than first BLER pair values or higher BLER values. RAN4 could not specify the second BLER pair values due to the lack of such information from RAN1.
Even though configuration signaling rlmInSyncOutOfSyncThreshold is already defined, without having clear motivation and use case, RLM based on such second BLER pair does not need to be supported in Release 15. In such case, there are two possible approaches as below.
· Option 1: Remove all the signalling and procedure description for the second BLER pair from specifications
· [bookmark: _GoBack]Option 2: Remove the procedure description for the second BLER pair from Rel-15 specifications and keep the signalling for reserved value which will be defined in future release once clear motivation and use case are identified
Proposal 8: RAN1 should inform RAN4 about more details on motivation and use case for second BLER pair. Otherwise, the functionalities for second BLER pair should be removed from Rel-15 specification.


4. Conclusion
In this contribution, we discussed further on the remaining issues regarding NR mobility procedure. Based on the discussion, we made following proposals.
Proposal 1: For RRM measurement on SCell(s) without SSB in case of intra-band CA, UE follows synchronization/timing of other serving cells having SSB within the same band for the SCell without SSB.
· UE also assumes the RSRP result for the SCell without SSB is same with the RSRP result for other serving cell having SSB within the same band.
Proposal 2: If SS-RSRQ measurement for SCell(s) without SSB is supported, following text proposal is applied to Section 5.1.3 in TS38.215.
	5.1.3	SS reference signal received quality (SS-RSRQ)
~
Secondary synchronization signal reference signal received quality (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. 
~
If higher-layers indicate certain SS/PBCH blocks for performing SS-RSRQ measurements, then SS-RSRP is measured only from the indicated set of SS/PBCH block(s).
If higher-layers indicate no SS/PBCH block for performing SS-RSRQ measurements, then SS-RSRP is measured from other frequency carrier configured with SS/PBCH block(s) for SS-RSRP measurement within the same band.
~



Proposal 3: Network is not required to transmit the configured CSI-RS resources for L3 mobility that occur outside the active time of UE configured with C-DRX. C-DRX UE should not assume the configured CSI-RS resources for L3 mobility are present outside the active time.
Proposal 4: Following text proposal is applied to Section 5.1.6.1.3 in TS38.214.
	5.1.6.1.3	CSI-RS for mobility
~
For frequency range 2 the associatedSSB is either present for all configured CSI-RS resources or not present for any configured CSI-RS resources per frequency layer.
In a UE is configured with a DRX, the UE may not assume CSI-RS resource for L3 mobility are transmitted outside the active time.



Proposal 5: NR supports to configure multiple BWPs with different sets of RLM-RSs even if RLM-RSs in different BWPs are not QCL type-D.
· If some RLM-RSs associated to previous BWP and current BWP are QCL type-D, UE may utilize previous measurements on RLM-RSs associated to the previous BWP together with measurements on different RLM-RSs associated to the current BWP.
Proposal 6: Following text proposal is applied to Section 5 in TS38.213.
	5	Radio link monitoring
~
For a CSI-RS resource configuration, the higher layer parameter powerControlOffsetSS is not applicable and a UE expects to be provided only 'No CDM' from higher layer parameter cdm-Type, only '1' and '3' from higher layer parameter density, and only '1 port' from higher layer parameter nrofPorts [6, TS 38.214].
If a UE is configured with multiple DL BWPs for the serving cell and DL BWP is switched from one to another as defined in Subclause 12, UE updates the RS for radio link monitoring from RadioLinkMonitoringRS or TCI-state for PDCCH associated with the previous DL BWP to RadioLinkMonitoringRS or TCI-state for PDCCH associated with the current DL BWP. UE may utilize previous measurements on the RS associated to the previous BWP together with measurements on different RS associated to the current BWP if the RS associated to the previous BWP and the RS associated to the current BWP are QCL-typeD as defined in [6, TS 38.214].



Proposal 7: The capability of RLM based on a mix of SS block and CSI-RS signals is necessary to perform RLM on multiple RLM-RSs including both SSB and CSI-RS within a BWP.
· This capability is not necessary to perform RLM on SSB for a BWP and RLM on CSI-RS for another BWP according to BWP switching.
· Send LS to RAN2 to ask appropriately define the capability of RLM based on a mix of SS block and CSI-RS signals in their specification.
Proposal 8: RAN1 should inform RAN4 about more details on motivation and use case for second BLER pair. Otherwise, the functionalities for second BLER pair should be removed from Rel-15 specification.
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