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Introduction

For measurement coordination in LTE/NR tight interworking, following agreements were made during last RAN2#99bis meeting. 

RAN2 #99bis
Agreements

1:
Working assumption is confirmed (UE receives independent measurement configuration from MN and SN. UE does not do any manipulation of parameters in order to make the measurements configurations consistent (i.e. network is responsible to ensure they are consistent if it wants to ensure these are considered as a single measurement layer)

Agreements

1
There will be a signalling to coordinate the number of frequency layer to be used in MN and SN.

2
The MN indicates the number of frequency layers that can be used in the SN
3: 
Re-negotiation (SN signalling to MN for the purpose to ask for more number of frequency layer) is not supported (at least in Rel-15).

In this contribution, we share more views on the configuration and coordination of RRM measurement between the MN and SN in EN-DC.

Consideration on coordination signalling
During RAN2#99bis meeting, RAN2 has agreed that in EN-DC measurement coordination, the MN indicates the number of frequency layers that can be used in the SN, and this should be transferred via X2 signalling, meanwhile, re-negotiation(SN ask for more number of frequency layer) is not supported at lease in Rel-15, however following remain issues still need to be discussed, i.e.

Whether MN can change the “restricted frequency layer number used in SN” dynamically towards a given SN?

If MN is allowed to trigger to modify the restricted number, whether SN can reject the request?

Detail signalling upon change of restricted number.

In our view, the answer of these questions relate to the signalling design in RAN3, and RAN2 is  responsible to resolve it. 

For the first question, we think the measurement requirements may be various upon different PCell or different serving frequency, as well as different band combination, so it make sense that MN has the flexibility to change the restricted number dynamically, and it’s naturally to reuse modification procedure.

Proposal1: MN can send the number of frequency layer to SN via SN Addition procedure and SN modification procedure.
For the second question, according to the agreement made last meeting, “Re-negotiation (SN signalling to MN for the purpose to ask for more number of frequency layer) is not supported (at least in Rel-15)”, we suggest to adopt the same principle at least in R15.

Proposal2: At least in Rel-15, when MN sends the updated number of frequency layer to SN via SN modification request, SN can not reject it.
For the third question, from the signalling point of view, SN can send measurement configuration towards UE directly, upon receiving the restricted number from MN, the number of configured NR measObjects from SN side can not exceed the restricted number. If MN is allowed to change the restricted number through SN modification procedure, in case the number is increased(i.e. MN may delete some MN measurements before sending the request), no additional coordination is required, and the updated restriction number can be carried out immediately; In case the number is decreased(i.e. MN asks for more measurements), additional coordination is required, considering SN might delete some SN measurements to fit the updated restricted number, which means MN can only configure new configuration towards UE after the RRC completion from SN side, in order to assure the signalling processing order at UE side, following solutions can be adopted:

Solution1: Upon receiving the updated number in SgNB/SN Modification Request message, SN sends measurement configuration towards UE via SRB3(i.e. release some measurements), and replies SgNB/SN Modification Request Ack to MN, then MN can send RRC signalling towards UE with only MN measurement configuration(i.e. addition).

Solution2: Upon receiving the updated number in SN Modification Request message, SN replies SgNB/SN Modification Request Ack to MN, with embedded NR measurement configuration(i.e. release some measurements), then MN can send RRC signalling towards UE with both MN measurement configuration(i.e. addition) and SN measurement configuration(i.e. deletion). 

In our view, both solution1 and 2 are feasible, and solution2 is more applicable when MN asks to modify more parameters other than the restricted frequency number, but SN can not send measurement configuration via SRB3 to delete measurements after replying the SgNB/SN Modification Request Ack message, which might cause the total number of frequency layers exceed the UE capability for a while, and we think the chosen of solution1 or 2 is up to SN’s implementation. 

Proposal3: When MN initiates modification procedure to reduce the restricted freq number, SN is responsible to make sure the total number of frequency layers will not exceed the UE capability, which can be achieved by SN implementation(i.e. either select solution1 or solution2).

Consideration on measurement reporting criterion
Except the maximum measurement frequency layers, RAN4 will also define the requirements on measurement reporting criterion as in LTE, as we known, the reporting criterion are defined per measurement category, as show in the following:

------------------------------------------- From 36.133 start--------------------------------------------------

8.2.2
Requirements

In this clause a reporting criterion corresponds to either one event (in the case of event based reporting), or one periodic reporting criterion (in case of periodic reporting), or one no reporting criterion (in case of no reporting). For event based reporting, each instance of event, with the same or different event identities, is counted as separate reporting criterion in table 8.2.2-1.

The UE shall be able to support in parallel per category up to Ecat reporting criteria according to table 8.2.2-1. For the measurement categories belonging to measurements on: E-UTRA intra-frequency cells, E-UTRA inter-frequency cells, and inter-RAT per supported RAT, the UE need not support more than the total number of reporting criteria as follows:

-
26 reporting criteria in total if the UE is not configured with any SCell carrier frequency,

-
35 reporting criteria in total if the UE is configured with one SCell carrier frequency and

-
44 reporting criteria in total if the UE is configured with two SCell carrier frequencies.

Table 8.2.2-1: Requirements for reporting criteria per measurement category

	Measurement category
	Ecat
	Note

	Intra-frequency Note 1
	9
	E-UTRA intra-frequency cells

	Intra-frequency UE Rx-Tx time difference
	2
	Intra-frequency UE Rx-Tx time difference measurements reported to E-UTRAN via RRC and to positioning server via LPP. Applies for UE supporting both LPP and UE Rx-Tx time difference measurement.

	Intra-frequency RSTD Note 2
	1
	Intra-frequency RSTD measurement reporting for UE supporting OTDOA; 1 report capable of minimum 16 cell measurements for the intra-frequency

	Intra-frequency RSRP and RSRQ measurements for E-CID
	1
	Intra-frequency RSRP and RSRQ measurements for E-CID reported to E-SMLC via LPP [24]. One report capable of at least in total 9 intra-frequency RSRP and RSRQ measurements. Applicable to UE capable of reporting RSRP and RSRQ to E-SMLC via LPP.

	Inter-frequency
	7
	E-UTRA inter-frequency cells

	Inter-frequency RSTD Note 2
	1
	Inter-frequency RSTD measurement reporting for UE supporting OTDOA; 1 report capable of minimum 16 cell measurements for at least one inter-frequency. Only applicable as specified in Section 8.1.2.6.

	Inter-RAT (E-UTRAN FDD or TDD, UTRAN FDD, UTRAN TDD, GSM, cdma2000 1 x RTT and HRPD)
	5
	Only applicable for UE with this (inter-RAT) capability. This requirement (Ecat = 5) is per supported RAT.

	Note 1:
When the UE is configured with SCell carrier frequency, Ecat for Intra-frequency is applied per serving frequency.

Note 2:
When the UE is configured with SCell carrier frequency, the UE shall be capable of supporting at least 2 reporting criteria for all RSTD measurements configured to be performed on PCell carrier frequency, SCell carrier frequency and inter-frequency carrier. This requirement applies when there is a single on-going LPP OTDOA location session.


----------------------------------------------- From 36.133 end -----------------------------------------------------

Based on the above table, the report criterion defined in RAN4 is correlated with measurement types(i.e. event、periodical), in EN-DC, irrespective of periodical measurement, we have following measurement categories:

LTE intra-freq measurement, configured by MN, using A series events;

LTE intra-freq measurement, configured by MN, using A series events;

Inter-RAT(other than NR)measurement, configured by MN, using B series events;

Inter-RAT(NR) measurement, configured by MN, using B series events;

NR intra-freq measurement, configured by SN, using A series events;

NR inter-freq measurement, configured by SN, using A series events.

Although the last 3 bullets are related to NR frequency, but we can see that MN will configure B series events while SN will configure A series events. So in our view, they should meet the different reporting requirements in RAN4, thus coordination between MN and SN on reporting criterion is not needed.

Proposal4: In EN-DC, due to the different measurement event categories used by MN and SN, coordination on measurement reporting criterion(i.e. reporting event number) is not needed between MN and SN.

Consideration on CSI-RS
In RAN2#99 Berlin meeting, RAN2 has agreed that MN can only configure NR SSB based measurement for L3 mobility, and CSI-RS based inter-RAT measurement will not be supported in MN for lower complexity. In our opinion, from SN’s perspective, mobility based PSCell change are handled by SN, as well as SN SCell addition/deletion and NR beam management, it make sense to support both NR SSB and CSI-RS based measurements in SN. 

Proposal5: In EN-DC, SN can configure CSI-RS based measurements towards UE.

In TS38.331, for a given NR carrier(i.e. ARFCN), both SMTC configuration and CSI-RS resources configuration are included in measObjectNR, however in TS36.331, for a given NR carrier(i.e. ARFCN), only SMTC configuration is included in measObjectNR. 

The detailed definition of frequency layer is still under discussion in RAN4, and the CSI-RS related aspects are down prioritized in RAN4(i.e. whether a MO with both SMTC and multiple CSI-RS resources will be modeled as more than one frequency layer). However, considering the difference between MN and SN configured measObjectNR, if the SMTC and CSI-RS resources in MO can be treated as single frequency layer in RAN4, in our view, the extra CSI-RS configuration in SN will not affect the measurement configurations consistence.

Proposal6: For a given NR carrier(i.e. ARFCN), the extra CSI-RS configuration in SN configured measObjectNR, will not affect whether the 2 measurement objects will count as 1 or 2 measurement layers. Unless RAN4 defines that the MO with both SMTC and CSI-RS resources will be treated as more than one frequency layer.

Conclusion

RAN2 is kindly asked to discuss and adopt the following observations and proposals:

Proposal1: MN can send the number of frequency layer to SN via SN Addition procedure and SN modification procedure.
Proposal2: At least in Rel-15, when MN sends the updated number of frequency layer to SN via SN modification request, SN can not reject it.
Proposal3: When MN initiates modification procedure to reduce the restricted freq number, SN is responsible to make sure the total number of frequency layers will not exceed the UE capability, which can be achieved by SN implementation(i.e. either select solution1 or solution2).

Proposal4: In EN-DC, due to the different measurement event categories used by MN and SN, coordination on measurement reporting criterion(i.e. reporting event number) is not needed between MN and SN.

Proposal5: In EN-DC, SN can configure CSI-RS based measurements towards UE.

Proposal6: For a given NR carrier(i.e. ARFCN), the extra CSI-RS configuration in SN configured measObjectNR, will not affect whether the 2 measurement objects will count as 1 or 2 measurement layers. Unless RAN4 defines that the MO with both SMTC and CSI-RS resources will be treated as more than one frequency layer.
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