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1. Introduction

In the last meeting, there is discussion on multiple concurrent and independent MG patterns and a WF was approved [1]. This contribution provides further discussion on the open issues.
2. Discussion 
It is FFS whether concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured. If measurement objectives include both NR carrier and E-UTRAN carrier, there is no doubt that concurrent gaps are applied, which means UE can support concurrent gaps for the LTE measurement. From this point of view, we do not see the reason why concurrent gaps cannot be used in the case when only E-UTRAN measurement objectives are configured. Another consideration is that MG configuration and MO configuration are up to network implementation, it is not preferred to have restriction on network configuration.

Proposal 1: concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured.

Another related issue is additional limitation when UE is configured with both E-UTRA and NR MOs. Some companies propose that when UE is configured with both E-UTRA and NR MOs, UE can be configured with concurrent MGs, but all E-UTRA MOs are expected to be associated with one single MG. We do not see the necessity to have this limitation. In Rel-15/16, the legacy measurement gap can already be used for both NR and EUTRAN measurements. We do not understand why it is not supported for concurrent gaps. Another consideration is that MG configuration and MO configuration are up to network implementation, it is not preferred to have such limitation to network.
Proposal 2: when UE is configured with both E-UTRA and NR MOs, it is not necessary to have the limitation that all E-UTRA MOs are expected to be associated with one single MG.
Another open issue is about the definition of colliding (overlapping) MG. One condition is the gaps are physically fully or partially overlapping in time domain, while the other condition is that the gaps are not physically overlapping in time domain but the minimal distance between the two gap instances is equal or less to X. The value of X is FFS and the candidate values are {1, 2, or 4}. In last meeting, it was agreed to consider as least X=4 in proximity condition for overlapping in FR1. And FFS to introduce X=0 as an optional UE capability.

If the reason it is considered as overlapped cases even if two gaps are not physically overlapping in time domain is mainly about UE processing, it is proposed to introduce UE capability to allow better UE implementation. In our view, not all the UEs need X or the value of X need to be non-zero. For the UE which have better capability, the value of X could be zero, which means this kind of UE can handle the case that there is no physically overlapped.
Proposal 3: it is proposed to introduce X=0 as an optional UE capability to allow better UE implementation.

It was agreed in previous meetings that RAN4 to work on at least non-overlapping concurrent gap as a start point, and FFS whether to work on partially and fully-overlapped cases. Multiple concurrent MG patterns, especially non-overlapping case will further degrade the throughput. While the overlapped MG, including FO, FPO, PFO, PPO scenarios, could reduce the impact on data loss introduced by multiple MG. Based on above consideration, we support to consider the partially and fully-overlapped cases.

Proposal 4: it is proposed to consider partially and fully-overlapped concurrent gaps (FO, FPO, PFO, PPO scenarios).

The related open issue is UE behavior during colliding gap occasion. The candidate options are duplicated as following. We slightly prefer option 5. Firstly, option 5 cover option 1. The higher priority of one MG is the same as sharing ratios of 100% for the target MG. From this point of view, option 1 can be considered as a special case of option 5. Secondly, option 5 is more flexible. In Rel-17, we are OK to only consider sharing ratios 0% and 100% taking the limited timeline. But the signaling design can be reserved for different sharing factors for future enhancement. Taking above consideration into account, it is proposed to take option 5 to move forward.
	· Option 1: Priority rule 

· UE will only do the measurement w.r.t. the gap with higher priority on all colliding occasions

· The priority can be configurable or fixed

· Option 5: Compromised proposal from moderator

· Introduce gap sharing rule. 

· Request RAN2 to reserve some RRC signaling for different sharing factors. 

· The signalling design may consider the possibility of resuming data scheduling on dropped gaps

· Rel-17 requirements will only consider sharing ratios 0% and 100%. 

· The requirements for other sharing factors are FFS in later releases.  


Proposal 5: for UE behavior during colliding gap occasion, it is proposed to take option 5.

As for whether to introduce a UE capability to indicate whether UE supports only 0% and 100% gap sharing ratios or UE supports arbitrary configured sharing ratios, we do not see the necessity. Currently, for legacy MG, we already have gap sharing mechanism with no UE capability. The similar approach can be reused for multiple gaps. No need to introduce UE capabilities.
Proposal 6: no need to introduce a UE capability to indicate whether UE supports only 0% and 100% gap sharing ratios or UE supports arbitrary configured sharing ratios.
As for whether to define an overhead cap for concurrent gaps, our consideration is not necessary to have this cap, which can be left to network implementation. When network prefer to guarantee the throughput, network could choose not to configure multiple gaps or configure the concurrent gaps which do not increase the data loss too much. On the other hand, when network expect to prioritize the measurement, the concurrent gaps which may increase data loss can be configured.

Proposal 7: it is not necessary to define an overhead cap for concurrent gaps, which can be left to network implementation.
3. Conclusion
This contribution provides discussion on multiple concurrent and independent MG patterns. The proposals are:
Proposal 1: concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured.

Proposal 2: when UE is configured with both E-UTRA and NR MOs, it is not necessary to have the limitation that all E-UTRA MOs are expected to be associated with one single MG.
Proposal 3: it is proposed to introduce X=0 as an optional UE capability to allow better UE implementation.

Proposal 4: it is proposed to consider partially and fully-overlapped concurrent gaps (FO, FPO, PFO, PPO scenarios).

Proposal 5: for UE behavior during colliding gap occasion, it is proposed to take option 5.

Proposal 6: no need to introduce a UE capability to indicate whether UE supports only 0% and 100% gap sharing ratios or UE supports arbitrary configured sharing ratios.

Proposal 7: it is not necessary to define an overhead cap for concurrent gaps, which can be left to network implementation.
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