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1	Introduction
In RAN#80, it was approved [1] that NR-NR DC is introduced in Rel-15 late drop with assumption of synchronous mode from L1 aspects. Specifically, the scope for NR-NR DC is approved in RAN plenary in exception sheet [2] as below:
	For SA (Option 2) only:
·     NR-NR Dual connectivity aspects
‐  Synchronous mode from physical layer aspects;
‐  Band combination(s) for FR1 + FR2;
‐  MCG fully in FR1 and SCG fully in FR2
‐  Common radio protocols and network interfaces applicable to both synchronous and asynchronous mode of operations.


It should be noted that RAN plenary agree to only focus on FR1+FR2 synchronous NR-NR DC in the scope of Rel-15 late drop, and specifically the following new band combinations are proposed to be introduced [1]:
•	DC_n77-n257
•	DC_n78-n257
•	DC_n79-n257
In this contribution, we would like to provide an overview summary for the expected changes on RRM requirement in TS38.133 due to the introduced NR-NR Dual Connectivity in late drop. 
2 Discussion
The necessity and importance of NR-NR DC compared with NR CA is well discussed in RAN#80: Compared with NR CA, high capacity fronthaul (e.g., Higher-capacity and low-latency (< 100 us)) is not required for NR-NR DC in non-collocated case, which facilitate the variety in practical deployment scenarios. Furthermore, multi-vendor support is not easy due to proprietary interface for NR CA, while NR-NR DC enjoy the merits to provide the flexibility to operators. 
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Figure 1. Deployment scenarios for NR CA and NR-NR DC
With the above-mentioned agreed NR-NR DC scenario in mind, here we list all the expected impact on RRM requirement due to the introduced NR-NR DC in late drop.
Observation: The expected impact on RRM requirement due to the introduced synchronous NR-NR DC in late drop is provided in Table-1. 
Table-1. List of RRM requirement impacted by introducing sync. NR-NR DC
	Chapter/Section (Impacted or Not)
	Comment

	Chapter-3: Definitions, symbols and abbreviations
- 3.1 Definition (Yes)
- 3.2 Symbols (No)
- 3.3 Abbreviation (No)
- 3.4 Test tolerances (No)
- 3.5 Frequency bands grouping (No)
- 3.6 Applicability of requirements (Yes)
	 Definition for “NR-NR DC” needs to be captured in Section 3.1. 
 NR-NR dual connectivity is explained in Section 3.6. 
 Number of serving carriers for NR-NR DC is captured in new subsection under Section 3.6 (i.e., to reuse the previous RAN4 agreement (i.e., “The principle is that the carrier numbers for RRM requirement applicability should be specified based on the completed band combinations in 38.101-1/2/3.”) and the detailed number depends on RAN4 RF discussion for # of CCs in NR-NR DC, which is still TBD now). 

	Chapter-4: SA: RRC_IDLE state mobility (No)
	 Idle state requirement defined for NR can be reused for NR-NR DC, and no explicit revision is needed for this chapter. 

	Chapter-5: SA: RRC_INACTIVE state mobility (No)
	 Inactive state requirement defined for NR can be reused for NR-NR DC, and no explicit revision is needed for this chapter.

	Chapter-6: RRC_CONNECTED state mobility
- 6.1 Handover (No)
- 6.2 RRC connection mobility control (No)
	 Handover requirement defined for NR SA can be reused for NR-NR DC, and no explicit revision is needed for handover requirement.
 RRC connection mobility control (random access, RRC re-establishment, RRC connection release with redirection) requirement defined for NR SA can be reused for NR-NR DC, and no explicit revision is needed for this section.


	Chapter-7: Timing
- 7.1 UE transmit timing (Yes)
- 7.2	UE timer accuracy (No)
- 7.3 Timing advance (No)
- 7.4 Cell phase synchronization accuracy (Yes)
- 7.5 MTTD (Yes)
- 7.6 MRTD (Yes)
	 Reference cell in case of NR-NR DC should be PCell, which is to be mentioned in Section 7.1
 For Section 7.4 (cell phase synchronization accuracy), the requirement should be mentioned for NR-NR DC, since there is synchronous operation in Rel-15 scope. 
 For Section 7.5, add new subsection for NR-NR DC MRTD, and to reuse the conclusion from inter-band synchronous EN-DC, i.e., 35.21 us for all SCS combinations.
 For Section 7.6, add new subsection for NR-NR DC MTTD, and to reuse the conclusion from inter-band synchronous EN-DC, i.e., 33 us for all SCS combinations

	Chapter-8: Signalling characteristics
- 8.1 Radio Link Monitoring (Yes)
- 8.2 Interruption (Yes)
- 8.3 SCell Activation and Deactivation delay (Yes)
- 8.4 UL carrier RRC reconfiguration delay: no impact (No)
- 8.5 Link Recovery Procedures (Yes)
- 8.6 Active BWPP switch delay (No)
	 RLM requirement (in Section 8.1) defined for NR SA and/or EN-DC can be reused with no need for explicit revision, except: 
 Similar to Section 8.1.7.4, a new subsection is needed for the scheduling availability for NR-NR DC, which is similar to the case of FR1-FR2 inter-band CA can be reused, i.e.: 
(a) There are no scheduling restrictions on FR1 serving cell(s) due to radio link monitoring performed on FR2 serving PSCell. 
(b) There are no scheduling restrictions on FR2 serving cell(s) due to radio link monitoring performed on FR1 serving PCell.
 RAN4 define the NR-NR DC interruption requirement in TS38.133 for the following scenarios: 
Scn-1. PSCell is added or released
Scn-2. PCell transitions between active and non-active during DRX
Scn-2bis. PSCell transitions between active and non-active during DRX
Scn-3. PCell transitions from non-DRX to DRX
Scn-3bis. PSCell transitions from non-DRX to DRX
Scn-4. SCell in MCG is added or released
Scn-4bis. SCell in SCG is added or released
Scn-5. SCell in MCG is activated or deactivated
Scn-5bis. SCell in SCG is activated or deactivated
Scn-6. measurements on SCC with deactivated SCell in MCG
Scn-6bis. measurements on SCC with deactivated SCell in SCG
 For NR PSCell addition and release delay requirement can be defined in new subsection, while the content of requirement can be reused from TS36.133’s NR PSCell addition and release delay requirement.
 For NR SCell activation and deactivation delay requirement, the applicability description in TS38.133 Section 8.3.1 can be modified to take NR-NR DC into account, while the same requirement defined in Section 8.3.2 and 8.3.3 can be reused for NR-NR DC.
 Link recovery procedure requirement (in Section 8.5) defined for NR SA and/or EN-DC can be reused with no need for explicit revision, except: 
 Similar to Section 8.5.7.4, a new subsection is needed for the scheduling availability for NR-NR DC, which is similar to above principle for RLM. 

	Chapter-9: Measurement Procedure
- 9.1 General measurement requirement (Yes)
- 9.2 NR intra-frequency measurements (Yes)
- 9.3 NR inter-frequency measurements (No)
- 9.4 Inter-RAT measurement (No)
- 9.5 CSI-RS based measurements (No)
	 The new bullets for NR-NR DC may be needed in measurement gap’s impact for per-UE and per-FR gap in Section 9.1.2 (if RAN4 decide to have both per-UE and per-FR gap for NR-NR DC). Another option is no change is needed since NR-NR DC can also be regarded as SA.
 Measurement gap’s applicability rule for NR-NR DC is to be added in Section 9.1.2.
 UE measurement mode’s impact on UE behaviour and applicable performance requirement should be specified for NR-NR DC scenario for per-FR capable UE in Section 9.1.2.
 The scenario of NR-NR DC is expected to be added in the part for interrupted slot number (figure and table) in Section 9.1.2.  
 Gap sharing in Section 9.1.2: depends on how to define gap sharing in the end, and the FR1 NR RAT in NR-NR DC is expected to be prioritized. 
 UE measurement capability in Section 9.1.3: New paragraph for monitoring multiple layers is to be added (in the same section of 9.1.3.2a SA: Maximum allowed layers for multiple monitoring). Detailed number of layers is FFS. 
 Capability of event triggering and reporting criteria in Section 9.1.4: NR-NR DC is considered in the requirement for NR Standalone. 
 In Section 9.2, scaling factor (similar to K_CA discussion) is needed to added for NR-NR DC case, and detailed assumption for number of searchers are FFS. 
 SFTD measurement: SFTD measurement is not needed since NR-NR DC works at sync operation. 

	Chapter-10: Measurement Performance requirements (No)
	No expected requirement change for performance requirement



3 Conclusion
In this paper, we provided an overview summary for the expected changes on RRM requirement in TS38.133 due to the introduced NR-NR Dual Connectivity in late drop.  
Observation: The expected impact on RRM requirement due to the introduced synchronous NR-NR DC in late drop is provided in the table. 
	Chapter/Section (Impacted or Not)
	Comment

	Chapter-3: Definitions, symbols and abbreviations
- 3.1 Definition (Yes)
- 3.2 Symbols (No)
- 3.3 Abbreviation (No)
- 3.4 Test tolerances (No)
- 3.5 Frequency bands grouping (No)
- 3.6 Applicability of requirements (Yes)
	 Definition for “NR-NR DC” needs to be captured in Section 3.1. 
 NR-NR dual connectivity is explained in Section 3.6. 
 Number of serving carriers for NR-NR DC is captured in new subsection under Section 3.6 (i.e., to reuse the previous RAN4 agreement (i.e., “The principle is that the carrier numbers for RRM requirement applicability should be specified based on the completed band combinations in 38.101-1/2/3.”) and the detailed number depends on RAN4 RF discussion for # of CCs in NR-NR DC, which is still TBD now). 

	Chapter-4: SA: RRC_IDLE state mobility (No)
	 Idle state requirement defined for NR can be reused for NR-NR DC, and no explicit revision is needed for this chapter. 

	Chapter-5: SA: RRC_INACTIVE state mobility (No)
	 Inactive state requirement defined for NR can be reused for NR-NR DC, and no explicit revision is needed for this chapter.

	Chapter-6: RRC_CONNECTED state mobility
- 6.1 Handover (No)
- 6.2 RRC connection mobility control (No)
	 Handover requirement defined for NR SA can be reused for NR-NR DC, and no explicit revision is needed for handover requirement.
 RRC connection mobility control (random access, RRC re-establishment, RRC connection release with redirection) requirement defined for NR SA can be reused for NR-NR DC, and no explicit revision is needed for this section.


	Chapter-7: Timing
- 7.1 UE transmit timing (Yes)
- 7.2	UE timer accuracy (No)
- 7.3 Timing advance (No)
- 7.4 Cell phase synchronization accuracy (Yes)
- 7.5 MTTD (Yes)
- 7.6 MRTD (Yes)
	 Reference cell in case of NR-NR DC should be PCell, which is to be mentioned in Section 7.1
 For Section 7.4 (cell phase synchronization accuracy), the requirement should be mentioned for NR-NR DC, since there is synchronous operation in Rel-15 scope. 
 For Section 7.5, add new subsection for NR-NR DC MRTD, and to reuse the conclusion from inter-band synchronous EN-DC, i.e., 35.21 us for all SCS combinations.
 For Section 7.6, add new subsection for NR-NR DC MTTD, and to reuse the conclusion from inter-band synchronous EN-DC, i.e., 33 us for all SCS combinations

	Chapter-8: Signalling characteristics
- 8.1 Radio Link Monitoring (Yes)
- 8.2 Interruption (Yes)
- 8.3 SCell Activation and Deactivation delay (Yes)
- 8.4 UL carrier RRC reconfiguration delay: no impact (No)
- 8.5 Link Recovery Procedures (Yes)
- 8.6 Active BWPP switch delay (No)
	 RLM requirement (in Section 8.1) defined for NR SA and/or EN-DC can be reused with no need for explicit revision, except: 
 Similar to Section 8.1.7.4, a new subsection is needed for the scheduling availability for NR-NR DC, which is similar to the case of FR1-FR2 inter-band CA can be reused, i.e.: 
(a) There are no scheduling restrictions on FR1 serving cell(s) due to radio link monitoring performed on FR2 serving PSCell. 
(b) There are no scheduling restrictions on FR2 serving cell(s) due to radio link monitoring performed on FR1 serving PCell.
 RAN4 define the NR-NR DC interruption requirement in TS38.133 for the following scenarios: 
Scn-1. PSCell is added or released
Scn-2. PCell transitions between active and non-active during DRX
Scn-2bis. PSCell transitions between active and non-active during DRX
Scn-3. PCell transitions from non-DRX to DRX
Scn-3bis. PSCell transitions from non-DRX to DRX
Scn-4. SCell in MCG is added or released
Scn-4bis. SCell in SCG is added or released
Scn-5. SCell in MCG is activated or deactivated
Scn-5bis. SCell in SCG is activated or deactivated
Scn-6. measurements on SCC with deactivated SCell in MCG
Scn-6bis. measurements on SCC with deactivated SCell in SCG
 For NR PSCell addition and release delay requirement can be defined in new subsection, while the content of requirement can be reused from TS36.133’s NR PSCell addition and release delay requirement.
 For NR SCell activation and deactivation delay requirement, the applicability description in TS38.133 Section 8.3.1 can be modified to take NR-NR DC into account, while the same requirement defined in Section 8.3.2 and 8.3.3 can be reused for NR-NR DC.
 Link recovery procedure requirement (in Section 8.5) defined for NR SA and/or EN-DC can be reused with no need for explicit revision, except: 
 Similar to Section 8.5.7.4, a new subsection is needed for the scheduling availability for NR-NR DC, which is similar to above principle for RLM. 

	Chapter-9: Measurement Procedure
- 9.1 General measurement requirement (Yes)
- 9.2 NR intra-frequency measurements (Yes)
- 9.3 NR inter-frequency measurements (No)
- 9.4 Inter-RAT measurement (No)
- 9.5 CSI-RS based measurements (No)
	 The new bullets for NR-NR DC may be needed in measurement gap’s impact for per-UE and per-FR gap in Section 9.1.2 (if RAN4 decide to have both per-UE and per-FR gap for NR-NR DC). Another option is no change is needed since NR-NR DC can also be regarded as SA.
 Measurement gap’s applicability rule for NR-NR DC is to be added in Section 9.1.2.
 UE measurement mode’s impact on UE behaviour and applicable performance requirement should be specified for NR-NR DC scenario for per-FR capable UE in Section 9.1.2.
 The scenario of NR-NR DC is expected to be added in the part for interrupted slot number (figure and table) in Section 9.1.2.  
 Gap sharing in Section 9.1.2: depends on how to define gap sharing in the end, and the FR1 NR RAT in NR-NR DC is expected to be prioritized. 
 UE measurement capability in Section 9.1.3: New paragraph for monitoring multiple layers is to be added (in the same section of 9.1.3.2a SA: Maximum allowed layers for multiple monitoring). Detailed number of layers is FFS. 
 Capability of event triggering and reporting criteria in Section 9.1.4: NR-NR DC is considered in the requirement for NR Standalone. 
 In Section 9.2, scaling factor (similar to K_CA discussion) is needed to added for NR-NR DC case, and detailed assumption for number of searchers are FFS. 
 SFTD measurement: SFTD measurement is not needed since NR-NR DC works at sync operation. 

	Chapter-10: Measurement Performance requirements (No)
	No expected requirement change for performance requirement


[bookmark: _GoBack]
4 Reference
[1] RP-181474, “Revision of WI: New Radio Access”, NTT DoCoMo, Inc. 
[2] RP-181473, “Rel-15 Work Item Exception for New Radio Access Technology - Core”, NTT DoCoMo, Inc. 
[3] RP-181274, “Support of sync NR-NR DC in Rel-15”, KT, KDDI, LGU+, SKT, Samsung. 
5/6
image1.emf

