[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _GoBack][bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting #83                 	R4-1705113
Hangzhou, China, 15 – 19, May, 2017

Source:	Nokia, Alcatel-Lucent Shanghai Bell 
Title:	NCSG applicability to non-CA 
Agenda item:	7.26.2.2
Document for:	Discussion
1	Introduction
In RAN4 meeting in Spokane most of the remaining open issues related to measurement gap enhancements were agreed, leaving only a few unresolved topics. One aspect discussed and left open was how to capture NCSG also for UEs performing inter-frequency measurements. This was also discussed in RAN2 and RAN2 has asked RAN4 in LS [1] whether NCSG is applicable also to non-CA case.
In this paper, we present our view on NCSG applicability to non-CA cases and how this could be captured in the RAN4 specification. We also discuss restructuring of 36.133 concerning the UE interruption requirements.
2	Discussion
Current NCSG discussion has been related to how to enable interrupt free measurement of deactivated SCells in connection with CA. Currently UE supporting CA and indicating support for NCSG is an indication to the network that it would be possible to configure NCSG for the UE if the following conditions are fulfilled:
1. There are no measurement object(s) not being part of supported band combination
2. There is deactivated SCell configured for each inter-frequency measurement object measCycleSCell less than 640ms
If these conditions are fulfilled the network can configure UEs with NCSG for UE supporting CA (if UE supports the feature)
It would seem logical that the UE would support NCSG for the above case also when there are no SCells configured for a carrier which are part of UE supported band combinations. This was also discussed in last RAN4 meeting. We believe that if the UE is configured with measurement object for which it does not require measurement gaps (but causes interrupts when measuring) it would be seem feasible to configure NCSG for the UE in such situation. I.e. it seems feasible to support NCSG for non-CA as long as inter-frequency carriers are part of UE supported band combinations.
Therefore, we propose that it should be possible to configure NCSG also for inter-frequency measurements for UEs when a UE does not require measurement gaps when performing the inter-frequency measurement but on the other hand causes interrupts.
Based on this we propose to reply positively to the question in the RAN2 LS.
Proposal 1: reply to RAN2 that NCSG is also applicable to non-CA case if there are no measurements configured for UE which are not part of supported band combinations or any measurements which are not part of supported band combinations do not require measurement gaps.
In [5] we have drafted a reply LS.
2	UE Requirements
In the Spokane meeting RAN4 already agreed on NSCG in [2]. However, this CR only captures the interrupt requirements for CA and RSTD measurements. I.e. it does not capture how to handle interrupts for inter-frequency measurements.
In our CR for introduction of NCSG [3] we presented one option how to capture changes to section 8.1.2.1, which could be used for capturing interrupt free inter-frequency measurements with NCSG configured. Below the proposed text is copied with new proposed text in high-light:
[bookmark: _Toc383690785]8.1.2.1	UE measurement capability
If the UE requires measurement gaps to identify and measure inter-frequency and/or inter-RAT cells, in order for the requirements in the following subsections to apply the E-UTRAN must provide a single measurement gap pattern with constant gap duration for concurrent monitoring of all frequency layers and RATs.
Unless configured with measurement gap patterns ID8 – ID11, during the measurement gaps the UE:
-	shall not transmit any data
 -	is not expected to tune its receiver on any of the E-UTRAN carrier frequencies of PCell and any SCell. 
-	is not expected to tune its receiver on any of the E-UTRAN carrier frequencies of PCell, PSCell, and SCell.
A UE configured with measurement gap patterns IDxxx during the measurement gaps the UE:
-	shall not transmit any data in visible interruption length
 -	is not expected to tune its receiver on any of the E-UTRAN carrier frequencies of PCell and any SCell in visible interruption length. 
-	is not expected to tune its receiver on any of the E-UTRAN carrier frequencies of PCell, PSCell, and SCell in visible interruption length
-	UE shall be able to transmit and receive in the subframes between the visible interruptions.
If the UE supporting dual connectivity is configured with PSCell, during the total interruption time as shown in Figure 8.1.2.1-1, the UE shall not transmit and receive any data in SCG.
Capturing the actual UE requirement is however only one of the change necessary in 36.133. There would also need to be a new section introduced capturing requirements for interruptions with inter-frequency measurements. 
Proposal 2: Introduce a new section 7.x capturing requirement for interruptions with inter-frequency measurements.
If we follow the current approach a new section would be added in section 7 as none of the current sections would be suitable. Straight forward would be to introduce a new section ‘Interruptions with inter-frequency measurements’ or similar. However, this would result in 4 different section addressing requirements related to interruptions caused by different types of measurements. 
These sections would be spread in different sections (based on when the features were introduced) which does not help in the readability and overview of the requirements. 
Observation 1: UE interrupt requirements would be spread over 4 different sections in 36.133.
We therefore think that RAN4 would also need to discuss more generically how to capture requirements related to interrupts caused by UE measurements. Current specification now captures requirements for:
· Interruptions with carrier aggregation
· Interruptions with RSTD Measurements with Carrier Aggregation
· Interruptions with Dual Connectivity
In order to improve the readability of 36.133 concerning the interruption requirements we think RAN4 should discuss collecting all the interruption requirements into one common section with subsections. One example could be:
Level 1: Interruptions related to UE measurements
Level 2: Interruptions with ‘feature x’
Using existing section 7.8 it would become:
7.8 Interruptions related to UE measurements
7.8.1 Interruptions with carrier aggregation
7.8.2 Interruptions with RSTD Measurements with Carrier Aggregation
7.8.3 Interruptions with Dual Connectivity
7.8.4 Interruptions with inter-frequency measurements
Existing unused sections would then be Void.
Proposal 3: Collect all the interruption requirements into one common section with subsections.
In [4] we have provided a CR capturing proposed restructuring of the interruptions related UE requirements.
3	Conclusion
In this paper, we have presented our view on NCSG applicability to non-CA cases and how this could be captured in the RAN4 specification. We also discussed restructuring of 36.133 concerning the UE interruption requirements.
We propose:
Proposal 1: reply to RAN2 that NCSG is also applicable to non-CA case.
Proposal 2: Introduce a new section 7.x capturing requirement for interruptions with inter-frequency measurements.
Proposal 3: Collect all the interruption requirements into one common section with subsections.
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