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1 Introduction
In [1], RAN2 reached an agreement and asked the following question about measurement gap enhancement.
	1. Overall Description:

RAN2 would like to thank RAN4 for the LS on Measurement gap enhancement. At RAN2#95bis, RAN2 agreed on the following:

· UE support for the short gap is a per UE capability (not per band or per band combination).

RAN2 identified one issue where RAN2 would appreciate to get RAN4 feedback:

· In a per CC configuration of gaps, is it possible to mix Measurement Gaps (ether legacy 6ms gaps, or short 3(4) ms gaps), and Network Controlled Short Gaps (interruption gaps) on different carriers?

2. Actions:

To RAN WG4 group.

ACTION: 
RAN2 ask RAN4 give feedback on the question above.


In this contribution we discuss the LS further, as well as discussing what further information RAN2 needs to complete the work item.
2 Discussion

Firstly, RAN4 already indicated to RAN2 that use of a short gap (3ms gap) is primarily related to baseband capability rather than an RF feature. So we agree with RAN2’s decision to define this capability as a per UE capability rather than a per band or per band combination capability.

Observation 1 : RAN2 agreement on short gap capability is in line with our understanding of the short gap feature.
Considering the question asked by RAN2, it is necessary to mix legacy or short (3ms) gaps and NCSG (interruption gaps) on different carriers. This is needed to support the use case informed earlier to RAN2 in [2]
(2) Enable per-CC measurement gap configuration with interruption controlled

Since measurements by one RF chain might cause interruptions to other CC(s), the capabilities to know that there will be interruptions and configuration of NCSG on those other CC(s) is needed. This is in line with the original LS sent to RAN2 which says “Moreover, the measurement may cause interruption to other serving cells, so there is a relationship of this enhancement to the interruption control feature”. On the other hand, it is not possible to mix legacy and short gaps in the same configuration (this was agreed earlier by RAN4).
Proposal 1 : RAN4 informs RAN2 that it necessary to mix Measurement Gaps (ether legacy 6ms gaps, or short 3(4) ms gaps), and Network Controlled Short Gaps (interruption gaps) on different carriers, to support the interruption control use case “(2) Enable per-CC measurement gap configuration with interruption controlled”. RAN4 also notes that it is not intended to specify requirements for a mix of legacy (6ms) gaps and short (3ms) gap on different CC.
Related to the original LS sent by RAN4, there were a number of areas where RAN4 indicated that internal discussions were still ongoing in RAN4. We have highlighted below these aspects of the original LS (for clarity, aspects of the LS where agreements are already reached are omitted). The intention is to give a clear picture of additional information which from a RAN4 perspective would need to be provided to allow the signalling design to be completed. The actions (highlighted) to RAN2 indicate that RAN4 intends to provide further information.
	(1) Shorter MGL measurement gaps, which may be used to make measurements when there is a known or approximately known timing relationship between serving frequency/frequencies and target frequencies to be measured.

…

 RAN4 will discuss and specify the minimum window within which the PSS and SSS should fall in order for the UE to be able to make measurements. 

…

•
3ms or 4ms

…

(2) Per-CC based configuration of gaps in carrier aggregation/dual connectivity, such that identical gap configuration is not required on all serving cells to make measurements under the assumption that the UE has multiple RF chains. RAN4 also discussed that it is possible for UEs with multiple RF chains to measure more than one measurement object in each gap. RAN4 discussed that the capability to do this depends on both baseband and RF architectures.

…

RAN4 has discussed extensively that the eNB needs to know which serving cell(s) need gaps for a particular CA and measurement configuration. This discussion has not yet been concluded. 

…

(3)Measurement gaps for interruption control, to avoid the autonomous interruptions which UEs may currently make in certain scenarios.

…

•
NCSG configurations for other scenarios (e.g. async. DC) are FFS

•
NCSG configurations for short MGL are FFS

Actions:

To RAN WG2 group.

ACTION: 
RAN WG4 asks RAN WG2 to start to consider the signalling necessary to introduce the gap enhancements described in the liaison statement. RAN4 intends to provide further information on per CC measurement gaps, parallel measurements and interruption control gaps 


The list of areas where further information is necessary is

1. Minimum window within which the PSS and SSS should fall : Our view is that this should be specified by RAN4 as +/-500uS to account for propagation delays to neighbours and imperfect synchronisation
2. 3 or 4ms gap : This was already agreed in RAN4#80bis and RAN2 should be informed of the latest status
3. Capabilities for per CC measurement gaps. As discussed in more detail in [3], we think the following issues need to be informed to RAN2

· Within the context of the bitmap example in TR36.894, each CA combo is considered to be according to the RAN2 definition of a supportedBandCombination

· Within the context of the bitmap example in TR36.894, at least the following options are needed for each CC a) No gap needed b) Interrupt control gap needed c) Measurement gap needed and the specific component carrier where the gap is needed

· To simplify the work, a single MGRP/VIRP for all CC configured in each UE can be considered. This is in line with the existing decision to use a single measurement gap MGL.

· Unless RAN2 selects option 4 (or similar) for the signalling, rules are needed to combine measurement gap capabilities when there are multiple measurement objects since it is not feasible to signal capabilities for all combinations of measurement bands. Since the decision on signalling option should be made by RAN2 it is important that they have a full picture of what the different options entail, so RAN4 needs to inform RAN2 of how capabilities might be combined. We think the following rules would be suitable
· If one or more measurement bands (columns in the table) indicates a need for GAP for a certain CC, the combined result for that CC is GAP. 

· If one or more measurement bands (columns in table) indicates a need for INTC for a certain CC (INTC entries are logically “OR’d”) and no other column indicates a need for GAP for that CC, the result is INTC. If any of the columns indicates a need for GAP, rule 1 already indicates that GAP should be configured. 

· If all measurement bands (columns in the table) indicate NOGAP for a certain CC, the result is NOGAP (NOGAPS are combined in logical “AND”).

4. NCSG configurations for other scenarios

· Further discussion is needed in RAN4 on the gap pattern for async dual connectivity. Once the suitable gap pattern (eg 1-4-1 or 2-4-2 for the PSCell) is agreed it needs to be informed to RAN2 although the exact pattern may be captured in 36.133 rather than 36.331.

· NCSG configurations for short MGL. Theoretically, the NCSG configuration for CA with short MGL is 1-1-1 (DL) and 1-1-2 (UL), if we follow the same approach as for 6ms gaps. It could be discussed if this is worthwhile to specify (the alternative is just to use a 3ms gap and no NCSG)
5. Parallel measurement
· As this is an important topic, we have a dedicated contribution on this in [4]. An objective of the WID is “Use of multiple RF chains to perform measurements in parallel, depending on UE measurement capabilities” so it seems clear that capabilities need to be discussed and any agreements informed to RAN2.

· On a technical level, we think that this topic can be addressed by the proposal “The Nfreq that will be used by the UE is for certain measurement configuration(s) is requested by the eNB and provided for the currently configured CA combination assuming a maximal gap configuration”

All of these areas in the list relate to open issues from the initial LS that RAN4 sent, so RAN4 must discuss the list and provide information on these areas (even if the information is simply that some areas do not need to be concluded, or that some decisions may be left to RAN2). In the list above we have indicated our company preferences to close down the open items. At any rate, in some of the areas RAN4 already reached agreement in RAN4#80bis and the agreements need to be informed to RAN2.  
Proposal 2 : RAN4 discusses the list above and informs RAN2 on the latest status of the work 
3 Conclusions

In this contribution we discuss open issues related to signalling, both from the question asked by RAN2 from RAN2#85bis and also related to the ongoing RAN4 discussion. We make two proposals
Proposal 1 : RAN4 informs RAN2 that it necessary to mix Measurement Gaps (ether legacy 6ms gaps, or short 3(4) ms gaps), and Network Controlled Short Gaps (interruption gaps) on different carriers, to support the interruption

Proposal 2 : RAN4 discusses the list above and informs RAN2 on the latest status of the work 
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