Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #109 electronic
   R2-200xxxx
24 Feb – 6 Mar 2020
	CR-Form-v11.2

	CHANGE REQUEST

	

	
	37.340
	CR
	0183
	rev
	1
	Current version:
	16.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	x
	Radio Access Network
	x
	Core Network
	


	

	Title:

	Running Stage-2 CR for NR-U

	
	

	Source to WG:
	OPPO

	Source to TSG:
	R2

	
	

	Work item code:
	NR_unlic-Core
	
	Date:
	2019-11-07

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-16

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	Introduce NR-U in TS 37.340

	
	

	Summary of change:
	The agreements related to NR-U:
· Add NR-U operation for MR-DC in 4.1
· Add UL LBT failure impacts to MR-DC in 6.1.

· Add SCG failure from UL LBT failure to MR-DC in 7.7.

	
	

	Consequences if not approved:
	NR-U feature is not specified in stage 2 for MR-DC

	
	

	Clauses affected:
	4.1.1, 6.1

	
	

	
	Y
	N
	
	

	Other specs
	
	x
	 Other core specifications

	

	affected:
	
	x
	 Test specifications
	

	(show related CRs)
	
	x
	 O&M Specifications
	

	
	

	Other comments:
	


Start of change
4.1
General

4.1.1
Common MR-DC principles

Multi-Radio Dual Connectivity (MR-DC) is a generalization of the Intra-E-UTRA Dual Connectivity (DC) described in TS 36.300 [2], where a multiple Rx/Tx capable UE may be configured to utilise resources provided by two different nodes connected via non-ideal backhaul, one providing NR access and the other one providing either E-UTRA or NR access. One node acts as the MN and the other as the SN. The MN and SN are connected via a network interface and at least the MN is connected to the core network.
The MN and/or the SN can provide NR access operating in Unlicensed Spectrum (NR-U).

NOTE 1:
MR-DC is designed based on the assumption of non-ideal backhaul between the different nodes but can also be used in case of ideal backhaul.

NOTE 2:
All MR-DC normative text and procedures in this version of the specification show the aggregated node case. The details about non-aggregated node for MR-DC operation are described in TS 38.401 [7].

Next change
6.1
MAC Sublayer

In MR-DC, the UE is configured with two MAC entities: one MAC entity for the MCG and one MAC entity for the SCG. The serving cells of the MCG other than the PCell can only be activated/deactivated by the MAC Control Element received on MCG, and the serving cells of the SCG other than PSCell can only be activated/ deactivated by the MAC Control Element received on SCG. The MAC entity applies the bitmap for the associated cells of either MCG or SCG. PSCell in SCG is always activated like the PCell (i.e. deactivation timer is not applied to PSCell). With the exception of PUCCH SCell, one deactivation timer is configured per SCell by RRC.

In MR-DC, semi-persistent scheduling (SPS) resources can be configured on both PCell and PSCell.

In MR-DC, both contention based random access (CBRA) and contention free random access (CFRA) procedure are supported on PSCell as on PCell.

In MR-DC, the BSR configuration, triggering and reporting are independently performed per cell group. For split bearers, the PDCP data is considered in BSR in the cell group(s) configured by RRC.

In MR-DC, separate DRX configurations are provided for MCG and SCG.

In MR-DC, consistent LBT failure recovery procedure as described in clause 5.x.1 in TS38.300 [3] can be configured for both MAC entities of MCG and/or SCG when operating in unlicensed spectrum.
Next change
7.7
SCG/MCG failure handling

RLF is declared separately for the MCG and for the SCG.

If radio link failure is detected for MCG, the UE initiates the RRC connection re-establishment procedure.

The following SCG failure cases are supported:

-
SCG RLF;

-
SN change failure;

-
For EN-DC, NGEN-DC and NR-DC, SCG configuration failure (only for messages on SRB3);

-
For EN-DC, NGEN-DC and NR-DC, SCG RRC integrity check failure (on SRB3).
-
For EN-DC, NGEN-DC and NR-DC, consistent UL LBT failure on PSCell.
Upon SCG failure the UE suspends SCG transmissions for all radio bearers and reports the SCG Failure Information to the MN, instead of triggering re-establishment.

In all SCG failure cases, the UE maintains the current measurement configurations from both the MN and the SN and the UE continues measurements based on configuration from the MN and the SN if possible. The SN measurements configured to be routed via the MN will continue to be reported after the SCG failure.

NOTE:
UE may not continue measurements based on configuration from the SN after SCG failure in certain cases (e.g. UE cannot maintain the timing of PSCell).

The UE includes in the SCG Failure Information message the measurement results available according to current measurement configuration of both the MN and the SN.
The MN handles the SCG Failure Information message and may decide to keep, change, or release the SN/SCG. In all the cases, the measurement results according to the SN configuration and the SCG failure type may be forwarded to the old SN and/or to the new SN.

1 Annex 2 (RAN2 agreements on NR-U WI)
1.1 RAN2#105

	· Consistent LBT failures can lead to RLF, at least for UL transmissions, for which consistent failures can currently eventually lead to RLF 

· In NR-U, DRX On-duration starts as in Rel-15 NR (except for potentially have a new switch trigger to go to short DRX

· One DRX configuration for one MAC entity (no change)

· FFS if DRX active time somehow be extended, or go to short DRX, by a non-data DL transmission (not WUS)

· A UE can be configured for an additional number of monitoring occasions at or after or before (FFS) its calculated PO (when the paging message can be transmitted

· FFS dynamic extension

· FFS dynamic termination


1.2 RAN2#105bis

	· Adopt a mechanism in MAC spec to handle the UL LBT failure, where “consistent” UL LBT failures (at least for UL transmissions of SR, RACH, PUSCH) are used for problem detection

· R2 assumes that the configured grant timer is not started/restarted when configured grant is not transmitted due to LBT failure. PDU overwrite need to be avoided somehow. 

· The configured grant timer is not started/restarted when UL LBT fails on PUSCH transmission for grant received by PDCCH addressed to CS-RNTI scheduling retransmission for configured grant

· The configured grant timer is not started/restarted when the UL LBT fails on PUSCH transmission for UL grant received by PDCCH addressed to C-RNTI, which indicates the same HARQ process configured for configured uplink grant

· Upon UL transmission on configured grant, bwp-InactivityTimer is restarted as today (i.e. at LBT success)

· Upon UL transmission on configured grant, sCellDeactivationTimer is restarted as today (i.e. at LBT success)

· Content of a MAC PDU (including any PHR value) will not change after it has been built for transmission on dynamic grant even if the LBT fails.

· For BSR/PHR transmitted on configured grant, it is up to the implementation of the UE to handle the content of BSR/PHR.

· All BSRs triggered prior to MAC PDU assembly shall be cancelled when a MAC PDU is attempted transmission on PUSCH while UL LBT fails and this PDU includes a Long or Short BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR prior to the MAC PDU assembly, i.e. no TS change for this case.
· dataInactivityTimer should be restarted when any MAC entity attempts transmission of a MAC SDU for DTCH logical channel, or DCCH logical channel regardless UL LBT outcome.
· drx-HARQ-RTT-TimerUL should be started/restarted regardless of the LBT outcome for PUSCH transmission with dynamic grant

· drx-HARQ-RTT-TimerUL should not be started/restarted when LBT fails for PUSCH transmission with configured grant


· Retransmissions of a TB using configured grant resources, when initial transmission or a retransmission of the TB was previously done using dynamically scheduled resources, is not allowed

· A table for mapping between 5QI and CAPC, similar to Table 5.7.1-1 in 3GPP TS 36.300, shall be specified
· All MAC CEs, except padding BSR MAC CE, uses the highest priority CAPC, that is the lowest number CAPC, FFS for recommended rate for Voice MAC CE

· It is FFS if for CG, when several MAC SDUs are multiplexed, CAPC is selected according to the configuration for the LCH with lowest priority CAPC (for DRB). 
· A new timer is introduced for auto retransmission (i.e. timer expiry = HARQ NACK) on configured grant for the case of the TB previous being transmitted on a configured grant “CG retransmission timer”.

· the new timer is started when the TB is actually transmitted on the configured grant and stopped upon reception of HARQ feedback (DFI) or dynamic grant for the HARQ process. 

· the legacy configured grant timer and behaviour is kept for preventing the configured grant overriding the TB scheduled by dynamic grant, i.e. it is (re)started upon reception of the PDCCH as well as transmission on the PUSCH of dynamic grant.

· The PREAMBLE_TRANSMISSION_COUNTER is not increased if the preamble is not transmitted due to LBT failure

· SR_COUNTER is increase only when SR is successfully transmitted

· As earlier agreed, The POWER_RAMPING_COUNTER is not increased if the preamble is not transmitted due to LBT failure. For this purpose LBT failure indication or equiv. (used for other LBT outcome dependencies) from PHY is used. 

· MAC returns to the resource selection step if LBT fails for Msg1 transmission opportunity(ies)

· From MAC perspective, multiple msg1 transmissions are not supported (does not preclude beam sweeping enhancement if decided for NR)

· Actual transmission for MSG1 (LBT success) is used for starting RAR window

· R2 assumes the maximum RAR window size is extended to [20] ms

· We ask R1 regarding the support of multiple MSG3 transmission opportunities

· R2 assumes the range of ra-ContentionResolutionTimer is not extended for NR-U (note this contradicts earlier assumption)

· Either a) the ra-ContentionResolutionTimer is started regardless of the LBT outcome of msg3 transmission or b) ra-ContentionResolutionTimer is started only at successful LBT outcome of msg3 transmission + immediately the UE to restart from RACH resource selection if all MSG3 transmissions fail. FFS

· As agreed in the SI phase, the sr-ProhibitTimer shall not prohibit SR transmissions due to SR that was not transmitted due to LBT failure. 

· As a starting point: If UE receives on PDCCH addressed to P-RNTI in a PDCCH monitoring occasion for paging corresponding to an SSB in a PO, UE is not required to monitor subsequent PDCCH monitoring occasions corresponding to that SSB in that PO

· R2 assumes that missing measurements due to LBT failures do not impact the R2 specification of L3 filtering and the subsequent steps. 

· Handling of delayed SSB transmissions due to LBT does not impact L3

· FFS: A new RLF trigger mechanism for missing RLM-RS may be defined at upper layers but RAN2 should wait for RAN1 conclusion on this issue

· RSSI and Channel Occupancy configuration and reporting, in particular measurements over an interval (at least for CO) and periodical reporting, are used as a baseline for NR-U

· Measurement and reporting of WLAN nodes are not supported in NR-U

1.3 RAN2#106

· The UE should also stop monitoring paging for the PO even if it does not decode a P-RNTI if it can detect that the gNB had access to the channel at the pdcch monitoring occasion. FFS if there are additional detection methods to detection of PRNTI and what those are. 

· We extend paging monitoring by extending PDCCH occasions for a PO

· For the case when all broadcast SI can be put in one SI message, no optimization is needed. 

· RSSI CO measurements are not used in Idle or Inactive in this release. 

· If highest ranked or best cell is not suitable in an unlicensed frequency due to the fact that PLMN IDs is not the RPLMN (or EPLMN), only the highest ranked or best cell is considered not candidate for cell reselection for 300s or longer. Other cells in the frequency of the highest ranked or best cell should still be considered for cell reselection. FFS whether we have another limit in addition to Suitability criterion. 

· To apply the cell barring and IntraFreqReselection in the MIB, the UE also has to acquire the SIB1 to check the PLMN IDs.

· FFS if the UE should only act on the cell barring and intraFreqReselection in the MIB only if the registered PLMN or selected PLMN matches one of the PLMN IDs in SIB1. Otherwise, the UE should follow Proposal#1 Approach#2
· RSSI and CO measurement quantities can be reported with existing triggers as in LAA

· The reporting for RSSI and Channel Occupancy (CO) for NR-U is an optional UE capability as in LTE LAA.
· For UL CG, select the highest CAPC index (lowest priority) of LCHs multiplexed in a TB, as in LTE LAA (for WiFi coexist)
· For UL CG, FFS if it shall be possible to restrict data of which CAPC can be multiplexed into a TB with high priority data

· SRB0, 1, 3 have highest priority (lowest CAPC index), SRB2 configurable

1.4 RAN2#107

	· L2 LBT failure mechanism take into account any LBT failure regardless UL transmission type. 

· The UL LBT failure mechanism will have the same recovery mechanism for all failures regardless UL transmission type

· UL LBT failures are detected per BWP

· The UE will report the occurrence of consistent UL LBT failures on PSCell and SCells. The assumption is to reuse SCell failure reporting for BF

· Baseline Mechanism, further enhancements not precluded: 

· A “threshold” for the maximum number of LBT failures which triggers the “consistent” LBT failure event will be used. 

· Both a timer and a counter are introduced, the counter is reset when timer expires and incremented when UL LBT failure happens

· The timer is started/restarted when UL LBT failure occur. 


	· The CG retransmission timer value is configured per configured grant configuration (i.e., ConfiguredGrantConfig) and the CG retransmission timer is maintained per HARQ process.
· Autonomous retransmission on CG resource is prohibited for a HARQ process while the CG retransmission timer for the HARQ process is running.

· Both CG timer and CG retransmission timer are used at the same time for a HARQ process.
· The value of the CG retransmission timer is shorter than the value of the CG timer.

· The CG timer is not restarted at autonomous retransmission on CG resource after the CG retransmission timer expiry.
· The UE does not stop the CG timer upon NACK feedback reception, and stops the CG timer upon ACK feedback reception. 

· On LBT failure at TX on CG, the UE transmits the pending TB using same HARQ process, in a CG resource.

· CS-RNTI is used for scheduled retransmission, and C-RNTI is used for new transmission, similar to NR CG. To be confirmed by RAN1.
· Collisions DG CG is FFS


	· Will support extension of RAR window without modifying RA-RNTI. 

· Include LSBs of SFN in MSG2


	· PO consists of ‘S × X’ PDCCH monitoring occasions for paging, where 'S' is the number of actual transmitted SSBs and X is the number of PDCCH monitoring occasions per SSB. 

· Parameter 'X' is signaled in paging configuration (i.e. pcch-Config). Parameter Name FFS
· TP is endorsed as baseline

· Text for LS to R1: RAN2 has agree to extend PDCCH monitoring at paging. <ref agreement text> RAN2 think that UE may stop monitoring the additional PDCCH monitoring occasions at paging occasions (PO) if it detects that gNB had access to the channel at the PO and the detection is reliable. RAN2 has agreed to use transmission addressed to P-RNTI for this purpose. RAN2 wonders whether there are other DL signals that can be reliably detected for this purpose. 




	· We will support whitelist

· On NR-U frequencies if the highest ranked cell or best cell is not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall not consider this cell for a maximum of 300 seconds for reselection, but shall consider the other cells as candidates for reselection on the same frequency. The UE may consider the current NR-U frequency to be the lowest priority frequency for reselection for 300 seconds after at least <FFS criterion> on that frequency were found not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN.


1.5 RAN2#107bis

Agreements:

-
From RAN2 point of view it is beneficial to include LSB of SFN in the DCI.  The same design is desirable to be used for 2-step RACH.   Write LS to RAN1 to ask if there is any feasibility issues.  

-
For NR-U, 2 bits are enough for a maximum of 40ms response windows.  

-
Multiplexing of responses for more than one SFN is not allowed.

-
ra-ContentionResolutionTimer is started regardless of the LBT outcome of msg3 transmission
Agreements:

1. MAC relies on reception of a notification of UL LBT failure from the physical layer to detect a consistent UL LBT failure.  
2. The UE switches to another BWP and initiates RACH upon declaration of consistent LBT failure on PCell or PSCell if there is another BWP with configured RACH resources.    

3. The UE shall perform RLF recovery if the consistent UL LBT failure was detected on the PCell and UL LBT failure was detected on “N” possible BWP.   “ 

4. When consistent uplink LBT failures are detected on the PSCell, the UE informs MN via the SCG failure information procedure after detecting a consistent UL LBT failure on “N” BWPs.   

5. “N” is the number of configured BWPs with configured PRACH resources.   If N is larger than one it is up to the UE implementation which BWP the UE selects.  

6. When consistent uplink LBT failures are detected on an SCell, a new MAC CE to report this to the node where SCell belongs to is used.  FFS whether the MAC CE can be used to report failure on PCell

Agreements 

1. The drx-RetransmissionTimerDL is started after the PDSCH scheduled by non-numerical K1

2. UE starts the drx-HARQ-RTT-TimerDL after the HARQ A/N transmission opportunity irrespective of the LBT outcome
Agreements
1. When configuredGrantTimer expires, the UE should stop the CGretransmission timer (CGRT) if it is still running.  

2. Upon receiving CG activation command, stop the CG retransmission timer for HARQ processes configured for the CG

3. No special handling for HARQ process sharing between configured grant and dynamic grants (i.e. follow licensed specifications)

4. HARQ process id selection is based on UE implementation.   Ongoing retransmissions on HARQ processes should be prioritized.
Agreements

1. Multiple active CG configurations should be allowed for NR-U.  Details are FFS
=>
Aim to introduce a mechanism for SRBs for CG.  Try to find an easy way to capture this in the specs if possible. 

=>  For the determination of CAPC for a DRB, selection of the CAPC should be determined by gNB.  Write in the spec that gNB should try to guarantee fairness in stage 2.
=>
RAN2 acknowledges that with current framework the gNB will not be aware whether the UE transmitted type 1 or type 3.   FFS if and how we address it
Agreements

=>
Wait for RAN1 to understand whether we can use existing channels to determine when the UE should stop monitoring.  

=> A UE receives paging messages only in initial BWP or in its active BWP as in NR.
Agreements on cell reselection
1. The UE may consider the current NR-U frequency to be the lowest priority frequency for reselection for 300 seconds after at least < the N strongest cells > on that frequency were found not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN.  N is UE implementation and the UE should check at least 2 if there is more than one.     

2. If a cell is barred in NR-U, due to the registered PLMN or selected PLMN does not match one of the PLMN IDs in SIB1, “IntraFreqReselection” shall be always interpreted as “allowed”.    The same applies if SIB1 is not decoded.  

Agreements 

=>
For normal HO and CHO, no new event triggers will be introduced.  RRSI CO measurements can be included in the measurement reports.  
Agreements:

1 No additional mechanisms are introduced to help the UE find and identify NR-U target cells. The existing/agreed whitelist/blacklist configuration and CGI reports are considered sufficien.

2 
No additional mechanisms are introduced to address PCI collisions in Rel-16

1.6 RAN2#108
=>
msg3 repetitions will not be supported in this release
=>
For a RA triggered for initial system access, further enhancement on how to provide more opportunities for Msg1 can be left for future releases
Agreements:

1. UE can trigger SR if there is no available UL resources for sending the MAC CE for SCell UL LBT problem, using the same framework as BFR.

2. MAC CE for UL LBT problem has higher priority than data but lower priority than the BFR MAC CE.

3. The MAC CE should be transmitted on a different serving cell other than the SCell which has the UL LBT problem

4. The MAC CE can report multiple failed Cells.   The MAC CE format should support multiple entries to indicate all the Cells which have already declared consistent UL LBT failure.   UL LBT MAC CE includes Cell index(s) where UL LBT failure occurs.  

5. As a baseline, the format of the LBT failure MAC CE is a bitmap to indicate if corresponding serving cell has declared consistent LBT failure.
6. Cancel the consistent LTB failure for a serving cell (or BWP(s)) (i.e. do not consider Cell as having LBT failure) upon UE successfully transmit a LBT failure MAC CE indicating the serving cell.  FFS what successfully transmission means (i.e. ideally align with BFR unless there are some issues).
7. When consistent UL LBT failure is declared on SpCell, UE triggers MAC CE to indicate where failure happened.  The MAC CE is sent on the BWP that the UE switched to during RA procedure.  

8. FFS When UE switches to another BWP and initiate RACH upon declaration of consistent LBT failure on SpCell, ONLY RACH is initiated.  
9. A new failure type for PSCell consistent UL LBT failure is added in the SCGFailureInformation. 

10. No new re-establishment cause is introduced in the RRC re-establishment message.  “Other” failure will be used
11. =>
The UE will only try on BWP(s) that it has not yet already tried

Agreements:

1 From MAC perspective, if LBT fails for the preamble, the UE also cancel PUSCH transmission
2 The PREAMBLE_TRANSMISSION_COUNTER is not increased if the preamble is not transmitted due to failure of the LBT for the preamble
3 If preamble is transmitted but LBT for msgA PUSCH fails, the UE monitors downlink PDCCH for fallback RAR. FFS how and whether to deal with the C-RNTI case for connected mode

4 The 2 LSBs for the SFN corresponding to msgA transmission time is included in msgB DCI, as for licenced case (pending RAN1)
Agreements of CG:

1 The multiple configured grants of a BWP can be explicitly configured to share a common pool of HARQ processes.    If HARQ processes are shared the same CG timer value has to be configured.  
2 The processes with TB pending for retransmission shall be prioritized over the processes for new transmissions as already agreed for single CG case.

3 Retransmissions can be done on different CG resources as long as they are with the same TBS with the same HARQ process 
4 cg-RetransmissionTimer is always configured for NR-U
5 For a HARQ process, the associated CGT timer is only started when the TB using this HARQ process is initially transmitted, and set to the timer value according to the CG configuration used.

6 The cg-RetransmissionTimer for the HARQ process is started and restarted for every transmission attempt of the TB when LBT succeeds, using the timer value according to the CG configuration which is used for the transmission.

=>
For UL CG, if DCCH SDU is included in MAC PDU, UE select the CAPC index of DCCH. Otherwise, UE select the highest CAPC index (lowest priority) of LCHs multiplexed in MAC PDU.
Agreements:

1  
The UE uses CAPC 4 for the MAC CE for Recommended bit rate query.

2
It is up to UE implementation how to prioritize among retransmissions on CGs 
R2-1914371
Support of Multiple Active SPS
vivo
discussion
=>
Nothing specific related to NR-U needs to be discussed. 

Agreements

1
For multi-TTI UL grant, UE is allowed to map generated TB(s) internally to different HARQ processes in case of LBT failure(s), i.e. UE may transmit a TB pending for transmission in a HARQ process due to a failed LBT in a different HARQ process being associated with a PUSCH for which LBT was successful.  FFS how it is captured in the spec

Agreements

1
Increased number of PUCCH Cell Groups and increased number of PUCCH SCells are not supported in Rel-16.

Agreement

1 The UE can determine whether it should monitor additional PDCCH monitoring occasions using a mechanism other than just P-RNTI.   We will use existing signalling/mechansims to indicate (e.g. in the paging message itself, short message in the DCI) [CB on Wednesday ]

Agreements

1 
As an additional stopping condition, short message for signalling of paging stopping indication is used.  The existing RRC short message is used.  

2
The paging stopping indication is addressed to all the UEs which monitor a given PO, i.e. there is no per UE group indication
3
The indication would be for all the UEs to stop paging monitoring in this PO.  If the short message is sent the bit is always set to ‘1’

=>
The maximum number of whitelisted cells on each frequency is 16
1.7 RAN2#109e
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