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1	Introduction
At RAN1#106-e, a first round of email discussion on timing relationship enhancements for NTN has been conducted. This contribution presents proposals that can be considered for discussion and potential endorsement at the GTW session on Monday, August 23, 2021.
2	K_offset value determination: Range of K_offset
On the range of K_offset:
[14] companies comment that different ranges can be considered for different scenarios
· [Apple, Zhejiang Lab, Xiaomi, ZTE, Nokia/NSB, Lenovo/MM, Samsung, Panasonic, CAICT, LG, CMCC, vivo, Fraunhofer, Baicells]
[Intel] prefer to have full range of K_offset from 0 to maximum value.
Based on the views expressed, the following proposal is made. Companies are encouraged to provide views on the proposal.
Proposal 1 – v0:
Support different value ranges of K_offset for different scenarios.
· FFS: types of scenarios
· FFS: the corresponding value range of K_offset for each scenario


	Company
	Comments

	MediaTek
	The range of the K offset should cover the maximum range of the RTT – e.g. LEO 600 km and 1200 km, MEO, GEO. The assumption for RTT can be based on TR 38.811.

	Apple
	We support the proposal. 

	Zhejiang Lab
	Support

	Lenovo/MM
	Support.

	Huawei, HiSilicon
	Support. The range of K_offset can be decided by the orbital height to reduce the signaling overhead.

	ZTE
	We’re fine with this proposal. The key impact on spec involves signalling payload aspect. And the value range of K_offset can be determined for a corresponding typical satellite deployment.

	Samsung
	Even though we support the different value ranges, it seems this agreement is not needed. This can be up to gNB implementation. RAN1 or RAN2 can just discuss the possible values for K_offset configured.

	QC
	Support.

	Spreadrum
	Support.

	Intel
	Support

	LG
	Support

	Xiaomi
	We basically support the proposal. However, the FFS part seems to be related to the signaling details which is more relevent to RAN2.

	NTT DOCOMO
	We support the proposal.

	CAICT
	Support

	Panasonic
	Need further discussion. Signaling bits can be reduced by using different value range of Koffset for different scenarios, on the other hand, the scenarios to be supported can be very wide, e.g. LEO, MEO, GEO, potentially HAPS and ATG. In this case, to have full range (0-maximum value) may be sufficient.

	OPPO
	We think that the range of the K offset should support the maximum RTT among all target deployment sceanrios. But not sure whether this is covered by the current proposal. 

	CMCC
	Support

	Sony
	We support the proposal.

	vivo
	Support the proposal.

	Baicells
	Support.




Proposal 1 – v1:
For defining value range(s) of K_offset, down-select one option from below:
· Option 1: One value range of K_offset covering all scenarios.
· Option 2: Different value ranges of K_offset for different scenarios.

3	Beam failure recovery timing relationship
Below is a summary of the companies’ comments on the delay between PRACH and start of PDCCH monitoring:
· [14] companies support / are generally fine with introducing K_mac for the delay between PRACH and start of PDCCH monitoring
· [Apple, ZTE, Intel, Nokia/NSB, Ericsson, Lenovo/MM, Samsung, Panasonic, Huawei/HiSi, QC, Sony, vivo, OPPO, MediaTek]
· [InterDigital] consider it not necessary to introduce K_mac with the reason being that it is fine for the UE to start monitoring early from power saving perspective.
· [Moderator response]: K_mac may be as large as the delay of feeder link, which can range from tens of ms to hundreds of ms. In addition, if the UE monitors early, the monitoring window length is not long enough, i.e., UE would stop monitoring before a PDCCH would arrive. So, the functionality would be broken without K_mac.
Below is a summary of the companies’ comments on the delay between PDCCH reception and application of new PUCCH beam:
· [13] companies hold the view of interpretation 1, “28 symbols” is the absolute time between UE receives PDCCH and the time UE applies new PUCCH beam.
· [Apple, FGI, ZTE, Intel, Ericsson, Lenovo/MM, Samsung, Panasonic, LG, InterDigital, vivo, OPPO, MediaTek]
· [1] company hold the view of interpretation 2.
· [Nokia/NSB]
· [Huawei/HiSi] hold the view of interpretation 1 but have taken the effect of TA into account, and thus essentially it becomes interpretation 2.
· [Apple, Intel] consider introducing K_offset necessary to align the timing between gNB and UE to resolve potential ambiguity issue
· [ZTE] hold the view that there is no ambiguity issue.
· [Ericsson] point out that the issue is similar to “3 ms” MAC CE action timing, for which the need of K_offset has not been considered necessary.
· [QC] suggest further discussion.
Based on the views expressed, the following proposal is made. Companies are encouraged to provide views on the proposal.
Proposal 2:
· On beam failure recovery procedure, for PRACH transmission in uplink slot n, UE monitors the corresponding PDCCH starting from downlink slot “n + K_mac + 4” within a corresponding RAR window.
· FFS: the timing between PDCCH reception and application of new PUCCH beam in the beam failure recovery procedure.

	Company
	Comments

	MediaTek
	Support

	InterDigital
	We still don’t think the optimization for beam failure recovery is necessary with following reasons:
· Not sure whether beam failure recovery is even needed in NTN and we haven’t discussed NTN scenarios where beam failure recovery is needed. In TN, beam failure occurs due to blocking and UE rotation which could happen within short time instance even for a UE staying in the same geographical location. In NTN, with large beam footprint, there won’t be beam failure due to blocking and UE rotation as a beam is associated with a geographical location (even a beam is blocked, not sure if there is any alternative beam). Beam failure only occurs when UE moves to a new geographical location which is very slow and can be handled by beam management, and/or handover procedure.
· Assuming that BFR is actually used for NTN (not sure yet though), the Rel-16  specification works from our perspective. A UE can be configured with up to 200ms for monitoring BFR search space as a part of BFR timer; and even after BFR timer expires, a UE will start using contention-based PRACH for beam recovery. We don’t think beam failure recovery is needed for GEO scenario and the feeder link propagation delay in other NTN cases within the range of BFR monitoring window.
· Regarding power consumption for monitoring BFR search space, gNB can configure monitoring periodicity large enough if power consumption is an issue for this case. Also, anyhow UE has to keep monitoring previously configured search spaces other than BFR search space which means that there could be almost no power saving gain
Before we discuss whether any enhancement is needed for BFR in NTN, we should have a common understanding that in which NTN scenario, the BFR can be used.

	Apple 
	We support the proposal. 
We think the beam failure recovery procedure is used in NTN, e.g., in earth beam moving scenario or UE mobility in earth beam fixed scenario.  Also, the current maximum configured „beamFailureRecoveryTimer“  value itself is not larger than Kmac in GEO case, not counting other processing time.  
Regarding the comment the issue is similar to 3ms MAC CE activation timing, we assume this is for MAC CE with DL configuration, since MAC CE with UL configuration does not involve DL-UL transit.  MAC CE with DL configuration involves UL->DL transit, and this case involves DL->UL transit. 
For MAC CE with DL configuration, we did not introduce Koffset is mainly becasue the assumption of TA=0 is made for MAC CE activation timing (R1-1911583). However, for the switch timing of new beam, we do not notice such assumption of TA=0. If no such assumption, we think the Koffset should be introduced to align the timing between UE and gNB. (Since UE‘s TA is unknown to gNB, we could rely on Koffset for the timing alignment.)

	Lenovo/MM
	Suppor the proposal.
We also think beam failure recovery is necesary in NR NTN. Although there won’t be blocking due to LOS of satellite scenario. However, as the satellite moving, for LEO and MEO, the UE have large chance to be within the neighboring areas between two adjacent beams, and BFR in this case is necessary. Regarding BFR search space monitoring and other configured search spaces, our thinking is that they are DL signal reception and if there is a previous UL signal associated with the DL signal, K_mac is always necessary to delay the first DL signal reception, and time domian distance between remaining DL singal reception(search space monitoring) and the first DL signal reception can be subject to the periodicity configuration. In a word, we think BFR is necesary in NR NTN, and K_mac is necessary for the BFR procedure.
For the FFS part. Now we think K-offset may be necessary if TA is not 0.

	Huawei, HiSilicon
	Support. 

	ZTE
	Support

	QC
	Support

	Spreadtrum
	Support

	NTT DOCOMO
	As long as the group thinks beam failure recovery is the typical case for NTN, we are fine with the proposal.

	Panasonic
	Support 

	OPPO
	OK with the proposal

	CMCC
	Support

	Sony
	We support the proposal.

	vivo
	Support.
For the timing between PDCCH reception and application of new PUCCH beam in the beam failure recovery procedure, timing enhancement is not needed. The time to apply the new PUCCH beam is clear for both UE and gNB since UE-specific TA reporting was agreed to be supported.

	Baicells
	Support.
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