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Introduction
In RAN4 #101bis-e, a WF [1] on introduction of UL gaps for proximity sensing was agreed, with the following agreements for the RRM aspects:
	Way forward – RRM
Agreement: When UGL is shorter than a slot length with respect to an activated UL BWP’s SCS on a serving cell where UL gap is configured and activated, the configured UGL and UGRP are adjusted. For ULGP#3, when an SCS of active BWP is 60kHz, UGL and UGRP are adjusted to Option-A in Table 1. The updated UL configuration table is: 
	 
	UGL [ms] 
	UGRP [ms] 

	UL MGP #0 
	1.0 
	20 

	UL MGP #1 
	1.0 
	40 

	UL MGP #2 
	0.5 
	160 

	UL MGP #3
	0.125 when SCS of active UL BWP =120kHz
0.25 when SCS of active UL BWP =60kHz
	5


 
Agreement: 
Regarding Procedures to be prioritized over UL gap, 
· All the RACH procedure should be prioritized
· FFS for other procedure
Based on 2nd round email discussion, the following agreements are proposed.   
1. Optionality of Gap configurations: 
Agreement: All UL gap configurations are defined as optional. 
2. MAC-CE based activation and deactivation: 
Agreement: MAC CE based activation/de-activation is not supported. 
3. UE indication to NW on “need for UL gap” and “no need for UL gap”
Agreement: Enable explicit indication from UE to NW on “need for UL gap” and “no need for UL gap”
4. Procedure to be prioritized over UL gap: To be updated based on 2nd round discussion. 
Agreement: Continue discussion in the next meeting. 

5. RRM requirements to be introduced: To be updated based on 2nd round discussion.  
Agreement: No activation/de-activation delay requirement or interruption requirement will be defined unless significant issue identified in next meeting.
6. UL Gap Mapping to Physical UL Slots
Agreement: Continue discussion in the next meeting.



A number of aspects are still open for further discussion. In this paper we address the aspect of mandatory UL gap patterns as well as prioritization of UL gaps over other UL signalling.
Discussion
Mandatory/optional UL GPs
In last meeting the aspect of mandatory and optional UL gap patterns was discussed once again without much progress. Hence, this is still open. The amin discussion is related to two very basic questions:
· If all UL gaps are optional for the UE, it means network would have to support all the possible UL gap patterns if the network is to get real gain from the feature. However, if network does not support all UL gap patterns, the requested UL gap pattern by the UE may not supported by the network. 
· If all UL gaps are mandatory for the UE would ensure that any of the network configured UL gaps (when requested by the UE) would also be supported by the UE. It may, however, not always be the UL gap pattern requested by the UE.
Of course, having all UL gaps optional is the best option for the UE implementation while it is worst case for the network. Having all UL gaps mandatory is best case scenario for network but is worst case scenario for UE.
However, there is likely no need for all UL gaps to be mandatory. Hence, to find a compromise which may be acceptable for both UE and network we suggest that RAN4 agree on at least one mandatory UL gap pattern. 
RAN4 to agree on at least one mandatory UL gap pattern.
Rest of the UL gap patterns can be optional and supported on need basis. Such solution would mean that if the UE indicates that it supports the UL gap feature, the UE shall support the at least 1 mandatory UL gap pattern and may possibly also support other UL gap patterns (which can then be indicated to the network).
We understand that the need for UL gaps is a UE implementation issue. We also understand that how the UE will implement the proximity sensing is highly UE implementation specific. 
Proximity sensing on UE side is highly UE implementation specific.
However, for this UL gap assisted proximity sensing feature to give gain in the field it must be accepted that support of UL gaps may need some UE implementation specific support. Just as it will need network changes to support allocation and accounting UL gaps in the scheduler. It is not realistic to assume network to adopt all the different UE implementations of proximity sensing potentially already in the field.
Network cannot implement support of all the different UE specific proximity sensing implementation in the field.
Hence, we suggest RAN4 to agree at least one mandatory UL gap pattern and this gap pattern would be UL_MGP#0 being.
RAN4 to agree on at least UL_MGP#0 being mandatory.
Reason for selecting this UL gap pattern is that this gap pattern allows for all UE implementations and their need for UL gap patterns. It may of course for some UE implementations lead to overallocation of UL gaps with excessive overhead and loss. However, this UL gap pattern would ensure that at least the network can allocate an UL gap pattern to the UE when the UE requests an UL gap pattern. UE can then use the necessary UL gaps for proximity sensing and leave the rest unused. 
Based on this proposal RAN4 need to send a new LS informing RAN2.
Prioritization of UL gaps
In last meeting it was agreed that at least RACH procedure and the related signalling shall not be impacted by any allocated UL gaps. Hence, RACH procedure and the related signalling is prioritized over UL gaps.
Other procedures were left FFS. The topic was discussed also during 2nd round in last meeting and during 2nd round following was listed:
Moderator: continue discussing the non-RACH proposals below
· For radio link and beam failure recovery, UL transmissions during UL gaps are exceptionally allowed (Qualcomm)
· UE is allowed to transmit PRACH or PUSCH/PUCCH on UL slots even within UL gap in response to RLF or BFD
· Additionally, all subsequent UL transmissions related to Link or Beam Recovery should be exceptionally allowed
· UL gap should be temporarily deactivated until UE recovers the link
· For CG-PUSCH (type1 and type2), UL transmissions during UL gaps are exceptionally allowed (Qualcomm)
· UE is allowed to transmit CG-PUSCH on UL slots even within UL gap, i.e. whether to skip or transmit PUSCH on configured and activated CG-PUSCH should be left to UE implementation which is the same as the current RAN1/2 spec.
· Cell change procedure e.g., DAPS Handover, Conditional handover, etc. (Ericsson)
· SCell activation, SCell dormancy (between dormant and non-dormant) transition (Ericsson)
· Transmission of the positioning measurement report for public safety applications. (Ericsson)
If we group the discussion a bit it is clear that for link failure aspects and cell change procedures, these may in most cases lead to preamble transmission – RACH procedure. And RAN4 already agreed that all signaling related to the RACH procedure shall be prioritized over UL gaps. Hence, we do not see any need to further these.
RLF and Link recovery (beam failure recovery) in most cases lead to preamble transmission from UE and will therefore be prioritized over UL gaps.
Cell change procedure is followed by preamble transmission in the target and will therefore be prioritized over UL gaps.
Beam failure recovery on SCell may also lead to link recovery request (LRR) using PCell PUCCH. Hence, for this reason we also see that in at least in some cases the PUCCH allocations would need to be prioritised.
Hence, we do not see a need to specifically address RLF, BFD (using RACH) and cell change procedures related to UL gap prioritization as the former agreement on prioritizing the random access procedure already includes these procedures.
No need to specifically address RLF, BFD (using RACH) and cell change prioritization over UL gaps.
In general, it may be worth considering during the discussion, that as an allocation of an UL gap pattern means that UE is not required to transmit during an UL gap, network may not be decoding UL transmissions from the UE in the UL allocations reserved for UL gaps. E.g. if UE autonomously chose to disable an UL gap without network knowledge may have no impact on the network but UE cannot assume network will be expecting any UL transmissions in the UL gaps.
Hence, for CG-PUSCH (type1 and type2), UL transmissions during UL gaps, UE may transmit (as is already allowed) or not. This procedure can remain unchanged, but if the transmission is within an UL gap the network may not expect any UL transmissions from the UE and may therefore not receive anything. We assume this is left for network implementation.
However, for PUCCH allocations for SR and LRR or network triggered PUSCH and PUCCH transmissions we see that they should be prioritized over UL gaps.
PUCCH allocations for SR and LRR or network triggered PUSCH and PUCCH transmissions should be prioritized over UL gaps.
In [2] we have provided an LS to inform RAN1 and RAN2 about the RAN4 agreements.
Conclusion
In RAN4 #101bis-e, a WF [1] on introduction of UL gaps for proximity sensing was agreed. A number of aspects were still open for further discussion. In this paper we addressed these aspects.
Mandatory/optional UL GPs
1. RAN4 to agree on at least one mandatory UL gap pattern.
1. Proximity sensing on UE side is highly UE implementation specific.
1. Network cannot implement support of all the different UE specific proximity sensing implementation in the field.
RAN4 to agree on at least UL_MGP#0 being mandatory.

Prioritization of UL gaps
RLF and Link recovery (beam failure recovery) in most cases lead to preamble transmission from UE and will therefore be prioritized over UL gaps.
Cell change procedure is followed by preamble transmission in the target and will therefore be prioritized over UL gaps.
No need to specifically address RLF, BFD (using RACH) and cell change prioritization over UL gaps.
PUCCH allocations for SR and LRR or network triggered PUSCH and PUCCH transmissions should be prioritized over UL gaps.
We have provided an LS draft to RAN1 and RAN2 in [2].
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