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1. [bookmark: _Ref165266342]Introduction
This document will capture the remaing open issues for the Work Item “Extending NR operation to 71GHz” per the following email discussion:
	[Post116bis-e][204][71 GHz] Open issues for 71 GHz (Qualcomm) 
		Scope: Collect remaining critical open issues (needed to close the WI) for the 71 GHz WI
	Intended outcome: Report (for information)
	Deadline:  Short).


Please provide your contact information in the table below.

	Company
	Contact Name, Email

	Qualcomm
	Ozcan Ozturk, oozturk@qti.qualcomm.com

	Intel Corporation
	Seau Sian Lim, seau.s.lim@intel.com

	Ericsson
	Min Wang, min.w.wang@ericsson.com

	Huawei, HiSilicon
	Tao Cai, tao.cai@huawei.com

	Samsung
	Taeseop Lee, taeseop.lee@samsung.com

	CATT
	Xiangdong zhang, zhangxiangdong@catt.cn

	OPPO
	shicong@oppo.com




2. Discussion
A. RRC Parameters
Issue A1: LBT mode
Whether LBT is used in the system will be signaled by the parameter “channelAccessMode2”.
RAN2#116bis-e agreed to use the value “ENUMERATED {enabled” and captured in the Chair Notes that “This implies that the UE can not distinguish between licensed spectrum and shared spectrum without LBT. If RAN1 indicates thereis need to distinguish these, we can revisit this agreement”.
The issue of whether there is a need for separate indication for licensed vs shared spectrum without LBT mode is still open in RAN1. Upon RAN1 conclusion, RAN2 can take action accordingly.
Issue A2: New values for existing parameters
RAN2#116bis-e has agreed on the following:
New values, e.g. 0.0313ms, 0.0156ms, 0.01ms, are added to maxPUSCH-Duration for FR2-2.
New values are added to IEs in UAI power saving and overheating parameters to reflect the new SCS, K0/K2, and bandwidth sizes for FR2-2.

The exact values and corresponding ASN.1 should be concluded.
Issue A3: New RAN1 parameters after RAN1#107bis-e
The following new parameters or updates were sent in the RAN1 LS R1-2200700:
· rmtc-Bandwidth-r17
· RMTC-Config-r16
· numberOfHARQ-BundlingGroups-r17
· timeDurationForQCL
· monitoringSlotsWithinSlotGroup-r17
· msgB-ResponseWindow-r17
· beamAppTime
· ra-ResponseWindow-r17
· msgA-PRACH-RootSequenceIndex-r16
· monitoringPeriodicityAndOffset-r17
· monitoringCapabilityConfig-r17
· monitoringSymbolsWithinSlot
Some discussion may be needed for the implementation of these IEs. For msgB-ResponseWindow-r17, RAN2#116bis-e agreed to add the values {sl640, sl960, sl1280, sl1920, sl2560}. The RAN1 LS above suggests the values { sl240, sl640, sl960, sl1280, sl1920, sl2560}. Adding sl240 should be addressed by RAN2. 
Issue A4: Q value is limited to operation with shared spectrum channel access
In RRC CR, field description of subCarrierSpacingCommon is needed to be updated that 
for operation with shared spectrum channel access, this field instead is used for deriving the QCL relation between SS/PBCH blocks. 

In other words, Q value is not needed to be signalled for operation without shared spectrum channel access.
It is necessary to have a common understanding for this update in RAN2.
Isssue A5: Dependency between new and legacy power saving parameters in UAI
The related parameters include maxBW-Preference,maxMIMO‑LayerPreference, minSchedulingOffsetPreference.
The new parameter and the corresponding old parameter should not be seen completely decoupled and a common prohibit timer should be used when sending any BW preference (independent of the frequency range) for a specific cell group (the cells can be in FR1, FR2-1, and/or FR2-2) in the UAI message. 
Issue A6: whether need to define new value for maxSchedulingK0/2-SchedulingOffset
The current R16 value is 16, it is necessary to check if new value is needed for SCS of 480 and 960 kHz.
Issue A7: whether need to introduce new indicators in OtherConfig IE to configure the report of newly introduced power saving/overheating parameters for FR2-2
The related parameters include maxBW-PreferenceFR2-2-r17, maxMIMO-LayerPreferenceFR2-2-r17, minSchedulingOffsetPreferenceFR2-2-r17, overheatingAssistance-r17
Even though the existing prohibit timer can be used as a common timer for both the new parameter and the corresponding old parameter, there seems some need of defining new indicators (e.g., 1bit indicator for each parameter) in OtherConfig IE to configure the UE to provide those new parameters for FR2-2.
Issue A8: whether need to define new UE capability for overheatingAssistance-r17 /minSchedulingOffsetPreferenceFR2-2-r17
New UE capability parameters may be needed for newly introduced overheatingAssistance-r17 /minSchedulingOffsetPreferenceFR2-2-r17. It is assumed that the network can configure the UE to provide the new IEs in UAI only when the UE reports the capability for that (e.g., overheatingInd-r17 and minSchedulingOffsetPreference-r17).
(Although issues regarding UE capability should be handled in section C, this issue is added here in section A considering the relation with the above issue A7.)
B. MAC

Issue B1: Consistent LBT failure procedure

RAN2#116bis-e agreed to the following:
From RAN2 point of view there is no need that PHY provides per-beam LBT failure indications to MAC in Rel-17. No need to send LS to RAN1 unless they request RAN2 view

It needs to be confirmed if any changes to the Rel-16 procedure for consistent LBT failure detection and recovery are needed. Based on the RAN2#116bis-e discussion, the expectation is that no changes are necessary.

Issue B2: LBT mode change

RAN2#116bis-e Chair Notes has the following:
RAN2 assumes that no protocol changes are required in order to support LBT mode change

RAN2 should confirm this assumption in the upcoming meetings.

Issue B3: New absolute periodicity and offset values for Configured Grant

Whether to introduce new absolute values for CG was left as FFS in RAN2#116bis-e and thus a decision needs to be made.

Issue B4: New absolute periodicity and offset values for Scheduling Request

Whether to introduce new absolute values for SR was left as FFS in RAN2#116bis-e and thus a decision needs to be made.

Issue B5: New DRX timer values

This was considered as a second priority item and thus the agreement was to “Can rediscuss this in February if there is sufficient support”. 

[bookmark: OLE_LINK345][bookmark: OLE_LINK346][bookmark: OLE_LINK347][bookmark: OLE_LINK348][bookmark: OLE_LINK349]Issue B6: Secondary DRX for FR2-2

[bookmark: OLE_LINK358][bookmark: OLE_LINK359]RAN2#116bis-e has agreed that “Secondary DRX group is supported for FR1/FR2-2 CA. FFS if any new texts in the specifications are necessary”. It should be determined how this is captured in the specifications.

[bookmark: OLE_LINK354][bookmark: OLE_LINK355][bookmark: OLE_LINK356][bookmark: OLE_LINK357]Issue B7：Specification of Contention Exempt Short Control Signaling rules applying to Msg1 and MsgA

[bookmark: OLE_LINK365][bookmark: OLE_LINK366]RAN2#116bis-e has agreed that “For Option 2, i.e. LBT failures are counted and indicated to MAC per UL transmission, current Rel-16 LBT procedures can be baseline (i.e. no changes to the LBT failure detection and recovery procedure unless needed)”. The possible specification update of current Rel-16 LBT procedures should be identified considering the Contention Exempt Short Control Signaling rules applying to Msg1 and MsgA.

Issue B8: Impacts on the guard symbols MAC CE

The guard symbol MAC CE (6.1.3.22 Guard Symbols MAC CEs) is actually used by the IAB-DU for indicating the child node about the number of guard symbols. In the current format, the SCS is only 2 bits which can be used to indicate the legacy 4 SCSs. However, with new SCS (480KHz and 960KHz), it’s not feasible to indicate more than 4 SCSs based on the current format. It would be good to confirm whether the new SCS is applied to IAB scenario. If it does not applied to IAB, no spec change, but if it does, RAN2 may need to consider to update the MAC CE format.





C. UE Capability
Issue C1: RAN feature lists for 71 Ghz

RAN1 sent the feature list in an LS to RAN2 in R1-2200781. These should be captured in 38.306 and 38.331. Some discussion is likely needed in RAN2#117bis-e.

Issue C2: UE capability for L2 buffer size

RAN2#116-e agreed on the following:
· Keep the L2 buffer size definition as it reflects the upper bound of the L2 buffer size requirement.
· FFS whether UE capability is needed to address concern on too high L2 buffer size requirement. Companies should bring analysis on this to next meeting

RAN2 needs to make a decision on whether a UE capability is needed for UEs which can not support the high L2 bffer size needed with the increased data rates for FR2-2

Issue C3: FRx differentiation (including FR2-1 and FR2-2 differentiation)
The main session in RAN2#116bis-e has agreed to the following:
From Rel-17 onwards, at least for new capabilities, if a UE capability requires at least FRx or at least xDD differentiation, it is defined with both FRx and xDD differentiation in per band signaling, i.e. no new UE capabilities will be defined in the FRX and XDD capability signaling branches.

RAN2 need to confirm that all new Rel-17 UE capabilities that requires FRx differentiation, including between FR2-1 and FR2-2, will have to be per-band signalling. RAN2 need to confirm that: 1) for a UE capability which can be differentiated between FR2-1 and FR2-2 with per-band signalling, ‘FR2 TDD’ in Table B-1 in Annex B of TS 38.306 only means ‘FR2-1 TDD’; 2) for UE capabilities which are not differentiated between FR2-1 and FR2-2, ‘FR2 TDD’ in Table B-1 includes both FR2-1 TDD and FR2-2 TDD.

D. Other
Issue D1: Interaction with other Rel-17 features
RAN2#116bis-e has agreed on the following:
RAN2 to discuss (starting in the next meeting) the interaction of FR2-2 with upper layer features introduced by other Rel-17 WIs
Further clarification may also be needed on the applicability of legacy features to FR2-2. RAN2 should also coordinate with RAN1 and if necessary with RAN on this.

3. Conclusion
Considering the input from participating companies, the following issues are open and need to be discussed for FR2-2. They are categorized as “essential” or “optional” based on earlier RAN2 agreements and whether they are needed for WI completion.

Essential Issues (necessary for WI completion):
Issue A1: LBT mode signaling (differentiation between licensed and unlicensed w/o LBT)
Issue A2: New values for existing parameters due to new SCS (e.g. maxPUSCH-Duration, UAI parameters)
Issue A3: New RAN1 parameters after RAN1#107bis-e (RAN1 LS R2-202111)
Issue A4: Q value is limited to operation with shared spectrum channel access
Isssue A5: Dependency between new and legacy power saving parameters in UAI
Issue A6: Whether define new value for maxSchedulingK0/2-SchedulingOffset
Issue A7: Whether to introduce new indicators in OtherConfig IE to configure the report of newly introduced power saving/overheating parameters for FR2-2
Issue A8: Whether to define new UE capability for overheatingAssistance-r17 /minSchedulingOffsetPreferenceFR2-2-r17
Issue B6: Secondary DRX for FR2-2 (clarify if additional spec change is needed)
Issue C1: Capture RAN feature lists for 71 Ghz (sent in RAN1 LS R2-202113) in 38.306/38.331.
Issue C3: FRx differentiation (including FR2-1 and FR2-2 differentiation) for UE capability
Issue D1: Interaction of FR2-2 with other Rel-17 features

Optional Issues:
Issue B1: Consistent LBT failure procedure (confirm no changes to MAC procedures)
Issue B2: LBT mode change (confirm no changes to MAC procedures)
Issue B3: New absolute periodicity and offset values for Configured Grant
Issue B4: New absolute periodicity and offset values for Scheduling Request
Issue B5: New DRX timer values
Issue B7: Specification of Contention Exempt Short Control Signaling rules applying to Msg1 and MsgA
Issue B8: Impacts on the guard symbols MAC CE (if FR2-2 is applicable to IAB)
Issue C2: UE capability for L2 buffer size
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