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A list of agreements have been achieved last meeting:

	RAN2#115-e 
Confirm the RAN2 working assumption that offset to drx-HARQ-RTT-TimerUL length is equal to UE-gNB RTT (i.e. sum on UE's TA and K_mac).

Confirm the RAN2 working assumption that for HARQ processes with DL HARQ feedback enabled, the drx-HARQ-RTT-TimerDL length is increased by an offset equal to UE-gNB RTT (i.e. sum on UE's TA and K_mac).

No new LCP restrictions are introduced for exisiting UL MAC CEs (if new MAC CEs will be introduced we can revisit this)

For dynamic grants, each LCH can optionally be semi statically configured (by RRC) to be mapped to one or more HARQ processes (FFS if it's possible to map to more than one HARQ process/ process type. FFS on mapping method). If there is no RRC configuration for this, this mapping has no effect (legacy behaviour applies).

	Agreements via email - from offline 101:

1a.
For at least dynamic grants, the network may optionally configure an UL HARQ retransmission state per HARQ process. Two UL HARQ retransmission states are defined in NTN: HARQ state A and HARQ state B (FFS whether "HARQ state A" and "HARQ state B" should be renamed)

1b.
HARQ state A/B are defined as follows:


-
HARQ state A: length of drx-HARQ-RTT-TimerUL is extended by UE-gNB RTT (i.e. UE PDCCH monitoring is optimized to support UL retransmission grant based on UL decoding result).


-
HARQ state B:  drx-HARQ-RTT-TimerUL is not started. 

2.
Configuration of UL HARQ retransmission state is semi-static, signalled via RRC, and the decision and criteria to configure UL HARQ retransmission state is under network control.

3.
For dynamic grants, each LCH can be optionally mapped to an UL HARQ retransmission state via semi-static RRC configuration. If there is no configuration, the mapping has no effect (legacy behaviour applies).

4.
If HARQ process has not been configured with an UL HARQ retransmission state, new LCH mapping rule has no effect (i.e. UE applies legacy behaviour).

5.
The following behaviours are supported for drx-HARQ-RTT-TimerUL in NTN per HARQ process: 1) Timer length is extended by offset; 2) Timer disabled (i.e. not started)

6.
UE determines drx-HARQ-RTT-TimerUL behaviour per HARQ process based on configured UL HARQ retransmission state.

7.
For HARQ process(es) not configured with an UL HARQ retransmission state, drx-HARQ-RTT-TimerUL and drx-RetransmissionTimerUL behave as per legacy.

	Agreements via email - from offline 101 second round:

1.
An UL HARQ retransmission state is configured per HARQ process to support new LCH mapping restriction and proper configuration of drx-HARQ-RTT-TimerUL behaviour.

2.
The network may consider delay and reliability characteristics of ongoing services when choosing to configure an UL HARQ retransmission state.

3.
Alternative naming for HARQ state A/B can be further considered during stage 3, however UE behaviour in each state should be defined in specification.

4.
RAN2 understanding is that UE behaviour in HARQ state A (i.e. extending the drx-HARQ-RTT-TimerUL by UE-gNB RTT) best supports reception of UL retransmission grant based on UL decoding result. (No RAN2 specification impact)

5.
RAN2 understanding is that UE behaviour in HARQ state B (i.e. not starting drx-HARQ-RTT-TimerUL) best supports no UL retransmission and/or blind UL retransmission. (No RAN2 specification impact)

	Agreements online:

For HARQ state B, FFS to run drx-RetransmissionTimerUL for blind UL retransmission

UE configured with an UL HARQ retransmission state (i.e. A or B) will always act as indicated in a grant/assignment provided during a valid occasion (i.e. subject to legacy restrictions in e.g. MAC and RAN1 specifications). (No RAN2 specification impact)


Based on agreements above, it is still ffs how to whether HARQ process can be mapped to more that one state, and the detailed mapping is not clear. Also how to handle the coexistence of HARQ configured without a state and HARQ process with a state. Moreover, how to handle drx-RetransmissionTimerUL also needs further discussion, as well as the applicable of new LCP in case of CG. This contribution intends to discuss remaining issues as listed above.
Discussion
Mapping rules of new LCP
According agreements shown above, two states have been defined for HARQ process, state A and state B, which will be used to have a more restrict mapping between LCH and UL grant assigned for certain HARQ process. Also since the configuration is optional thus it is possible that HARQ process with and without a state can coexists. The same as for LCH, it is possible LCH configured with new LCP restriction and not configured with new LCP restrictions can be supported simultaneously. 

Observation 1: It is optional to configure HARQ with a state and a LCH with new LCP, thus coexistence of HARQ process wt/wo a states and coexistence of LCH wt/wo new LCP is possible in NTN.
Based on above understanding, all possible LCP restrictions with consideration on HARQ states are listed as below:

Case 1: One LCH is allowed to use HARQ process with HARQ state A only

Case 2: One LCH is allowed to use HARQ process with HARQ state B only

Case 3: One LCH is allowed to use HARQ process with any state (including not configured with a state)
Case 4: One LCH is allowed to use HARQ process without a HARQ state
Case 5: One LCH is allowed to use HARQ process with either HARQ state A or state B 

According to existing agreements, for a LCH not configured with new restrictions, it behaves as in legacy, which means it can be mapped to HARQ with any state as listed in above case 3. Thus case 3 can be supported by not configure LCH with new LCP restrictions. While it is straightforward that a LCH configured with state A/B shall only be allowed to be mapped into HARQ process configured with corresponding states. Therefore, LCP restrictions as shown in case 1-3 can already be supported based on existing agreements. It is ffs whether LCP restrictions as shown in case 4 and case 5 can be supported.

Observation 2: Based on observation 1, all possible LCP restrictions can be configured with consideration on HARQ states are listed as below, where LCP restrictions shown in case 1-3 can already be supported based on existing agreements.
Case 1: One LCH is allowed to use HARQ process with HARQ state A only

Case 2: One LCH is allowed to use HARQ process with HARQ state B only

Case 3: One LCH is allowed to use HARQ process with any state (including not configured with a state)
Case 4: One LCH is allowed to use HARQ process without a HARQ state
Case 5: One LCH is allowed to use HARQ process with either HARQ state A or state B 

Proposal 1: RAN2 confirms following three restrictions are supported in NTN:

Case 1: One LCH is allowed to use HARQ process with HARQ state A only

Case 2: One LCH is allowed to use HARQ process with HARQ state B only

Case 3: One LCH is allowed to use HARQ process with any state (including not configured with a state)
Proposal 2: RAN2 discuss whether to support LCP restrictions case 4 and case 5 as shown in observation 2 in NTN.

Given in the below Table are possible combination of allowable mapping between UL grant with different transmission schemes and service with different QoS requirement to supported in NTN. 

Table 1 Allowable mapping between UL grant and service with different QoS requirement 
	
	UL grant with Normal retransmission
	UL grant with No Retransmission 
	UL grant with blind retransmission

	Type 1 service 
High latency , High reliability
	N
	N
	Y

(Intended)

	Type 2 service 
Low latency , high reliability
	Y

(Intended)
	N

	Y

(Acceptable)

	Type 3 service 

medium latency , medium reliability
	Y

(Acceptable)
	N
	Y

(Acceptable)

	Type 4 

Low latency , Low reliability
	Y

(Acceptable)
	Y

(Acceptable)
	Y

(Acceptable)

	Type 5

High latency, low reliability
	N
	Y

(Intended)
	Y

(Acceptable)


Observation 3: one possible combination of allowable mapping between UL grant with different transmission schemes and service with different QoS requirement to supported in NTN simultaneously is given as in above table.
For type 1 service, since it has the highest QoS requirement on both reliability and reliability, it can be configured with state B and mapped with HARQ process with state B.
For type 2 service, since its reliability requirement is high, UL grant with normal retransmission is preferred over UL grant with blind retransmission, it can be configured with LCH state A and mapped to HARQ process with state A;

Observation 4: For service with high requirement on both reliability and latency state B can be used while state A is preferred for service with high requirement on reliability.

For type 3 service, it has medium requirement thus can be mapped to any UL grant except that without UL retransmission (e.g., state A and state B) as shown in this example. In such case, to allow it to be mapped to either states brings more flexibility, where UE can map type 3 LCH to HARQ process with state A when HARQ process with state B is all occupied and no grant cannot be assigned, or vice verse. 
Observation 5: In case a LCH can be mapped to either state, to allow it to be mapped both brings more flexibility since NW can schedule HARQ process with either state (e.g., A) if all HARQ process with other state (e.g., B) has been occupied, which is more efficient as well.
Proposal 3: A LCH can be configured with state “both”, where it can be mapped to HARQ process with either state A or state B.
For type 4 service given in the example which has lowest requirement on both latency and reliability, it can be mapped to any HARQ process (with or without a state). In such case, based on the existing agreements “If there is no RRC configuration for this, this mapping has no effect (legacy behaviour applies ”, there is no need to configure a state for the LCH, and it can be mapped to any HARQ process based on existing LCP.

Observation 6: For LCH with low requirement in both latency and reliability it can be mapped to any HARQ process, therefore no state is need to be configured. 

For type 5 service discussed here with high latency low reliability requirement, UL retransmission best suits the requirement, considering the extra resource to be used for blind retransmssion, it is preferable to have a method to direct the LCH to UL grant without any UL transmission. 

Observation 7: For service with high latency and low relaibility requirement, it is preferred to mapped to UL grant without UL retransmission to reduce resource consumption.  
Since in this example state A and state B is occupied, if NW intends to support a third retransmission scheme (no UL retransmission) simultaneously, a possible way is to reserve the HARQ not configured with a state for grant with no UL retransmission. In such case, the LCH can be configured with “neither” which means the LCH(e.g., type 5 in this case) will be mapped to HARQ process without a state (UL grant without UL retransmission). 
Observation 8: HARQ without a state can be reserved for UL grant without any UL retransmission if NW intends to support different retransmission scheme simultaneously and have a finer granularity control of mapping between grant and LCHs.

Observation 9: In case HARQ not configured with is intended to be used for grant without UL retransmission, a LCH can be configured with state “neither”, to direct LCH with high latency low reliability requirement to to HARQ not configured with a state (e.g., grant without UL retransmission)
Proposal 4: A LCH can be configured with state “neither” to allow mapping the LCH to HARQ not configured with a state.
Based on above analysis, the possible configuration of LCH/HARQ states, and the mapping is given in the below:

	
	UL grant with Normal retransmission

HP State A
	UL grant with No Retransmission 

HP without state
	UL grant with blind retransmission

HP State B

	Type 1 service  (LCH State B)
High latency , High reliability
	-
	-
	Y



	Type 2 service  (LCH State A)
Low latency , high reliability
	Y
	-
	-

	Type 3 service  (LCH State both)
medium latency , medium reliability
	Y
	-
	Y

	Type 4 service (LCH without state)
Low latency , Low reliability
	Y
	Y
	Y

	Type 5 service  (LCH State both)
High latency, low reliability
	-
	Y
	-


To sum-up, the mapping between LCH and HARQ process with/without configuring a state is given as below:
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Figure 1 Mapping rules between LCH and HARQ in case new LCP
New LCP in case of CG
In RAN2#114-e, following working assumption has been achieved:

	Agreements RAN2#114-e
RAN2 Working Assumption: No new CG-specific LCP restriction is introduced for NTN. If a new LCP restriction is agreed for dynamic grant, the proposal does not preclude future discussion on whether it may also apply to configured grant.


Since the mapping between CG and LCH can be strictly configured by NW through allowedCG-List, there is no need to apply this new LCP for CG. Thus it is proposed to confirm above working assumption as agreement.
Observation 10: allowedCG-List can be used to strictly guarantee to mapping between CG and LCH,there is no need to apply new LCP.

Proposal 5: New LCP restriction defined is not applied to CG.
DRX timer adaption
It is discussed several meeting before that whether to modify drx-retransmissionTimerDL/UL to help monitoring PDCCH for blind retransmission in case drx-HARQ-RTT-TimerDL/UL is not started. And following options are proposed:
Opt1: Modify the start of drx-retransmissionTimerDL/UL to the end of corresponding scheduled transmission
Opt2:Modify the start of drx-retransmissionTimerDL/UL to the time PDCCH for scheduling (re)transmission is received
Opt3: No adaption (i.e., if RTT-timer is not started, retransmissionTimer is not started as well)
However, since UE is not monitoring PDCCH is a per HARQ process basis, as long as UE is kept in ACTIVE TIME either by drx-InactivityTimer or other cause, UE will monitor PDCCH. Moreover, given the agreement that UE shall always act as indicated in the DCI, UE is possible to monitor PDCCH for blind retransmission without modify the start of drx-retransmissionTimerDL/UL as long as there are other reason to keep UE in active time.

Observation 11: UE will act as indicated in DCI as long as it is kept in active time (e.g., by running of drx-InactivityTimer), there is no need to make adoption to drx-retransmissionTimerDL/UL.
Proposal 6: No adaption to drx-RetransmissionTimerUL/DL is needed in NTN.
Conclusion

Based on the above discussion, we have the following observations and proposals:

Mapping rules for new LCP
Observation 1: It is optional to configure HARQ with a state and a LCH with new LCP, thus coexistence of HARQ process wt/wo a states and coexistence of LCH wt/wo new LCP is possible in NTN.
Observation 2: Based on observation 1, all possible LCP restrictions can be configured with consideration on HARQ states are listed as below, where LCP restrictions shown in case 1-3 can already be supported based on existing agreements.
Case 1: One LCH is allowed to use HARQ process with HARQ state A only

Case 2: One LCH is allowed to use HARQ process with HARQ state B only

Case 3: One LCH is allowed to use HARQ process with any state (including not configured with a state)
Case 4: One LCH is allowed to use HARQ process without a HARQ state
Case 5: One LCH is allowed to use HARQ process with either HARQ state A or state B 

Observation 3: One possible combination of allowable mapping between UL grant with different transmission schemes and service with different QoS requirement to supported in NTN simultaneously is given as in above table.

Table 1 Allowable mapping between UL grant and service with different QoS requirement 
	
	UL grant with Normal retransmission
	UL grant with No Retransmission 
	UL grant with blind retransmission

	Type 1 service 
High latency , High reliability
	N
	N
	Y

(Intended)

	Type 2 service 
Low latency , high reliability
	Y

(Intended)
	N

	Y

(Acceptable)

	Type 3 service 

medium latency , medium reliability
	Y

(Acceptable)
	N
	Y

(Acceptable)

	Type 4 

Low latency , Low reliability
	Y

(Acceptable)
	Y

(Acceptable)
	Y

(Acceptable)

	Type 5

High latency, low reliability
	N
	Y

(Intended)
	Y

(Acceptable)


Observation 4: For service with high requirement on both reliability and latency state B can be used while state A is preferred for service with high requirement on reliability.

Observation 5: In case a LCH can be mapped to either state, to allow it to be mapped both brings more flexibility since NW can schedule HARQ process with either state (e.g., A) if all HARQ process with other state (e.g., B) has been occupied, which is more efficient.
Observation 6: For LCH with low requirement in both latency and reliability it can be mapped to any HARQ process, therefore no state is need to be configured. 

Observation 7: For service with high latency and low relaibility requirement, it is preferred to mapped to UL grant without UL retransmission to reduce resource consumption.  

Observation 8: HARQ without a state can be reserved for UL grant without any UL retransmission if NW intends to support different retransmission scheme simultaneously and have a finer granularity control of mapping between grant and LCHs as given in Observation 3.
Observation 9: In case HARQ not configured with is intended to be used for grant without UL retransmission, a LCH can be configured with state “neither”, to direct LCH with high latency low reliability requirement to to HARQ not configured with a state (e.g., grant without UL retransmission)
Proposal 1: RAN2 confirms following three restrictions are supported in NTN:

Case 1: One LCH is allowed to use HARQ process with HARQ state A only

Case 2: One LCH is allowed to use HARQ process with HARQ state B only

Case 3: One LCH is allowed to use HARQ process with any state (including not configured with a state)
Proposal 2: RAN2 discuss whether to support LCP restrictions as shown below in NTN:

Case 4: One LCH is allowed to use HARQ process without a HARQ state only
Case 5: One LCH is allowed to use HARQ process with either HARQ state A or state B 

Proposal 3: A LCH can be configured with state “both”, where it can be mapped to HARQ process with either state A or state B.
Proposal 4: A LCH can be configured with state “neither” to allow mapping the LCH to HARQ not configured with a state.
Based on above analysis, the possible configuration of LCH/HARQ states, and the mapping is given in the below:

	
	UL grant with Normal retransmission

HP State A
	UL grant with No Retransmission 

HP without state
	UL grant with blind retransmission

HP State B

	Type 1 service  (LCH State B)
High latency , High reliability
	-
	-
	Y



	Type 2 service  (LCH State A)
Low latency , high reliability
	Y
	-
	-

	Type 3 service  (LCH State both)
medium latency , medium reliability
	Y
	-
	Y

	Type 4 service (LCH without state)
Low latency , Low reliability
	Y
	Y
	Y

	Type 5 service  (LCH State both)
High latency, low reliability
	-
	Y
	-


New LCP in case of CG
Observation 10: allowedCG-List can be used to strictly guarantee to mapping between CG and LCH,there is no need to apply new LCP.

Proposal 5: RAN2 confirms new LCP restriction defined is not applied to CG.

DRX timer adaption
Observation 11: UE will act as indicated in DCI as long as it is kept in active time (e.g., by running of drx-InactivityTimer), there is no need to make adoption to drx-retransmissionTimerDL/UL.
Proposal 6: No adaption to drx-RetransmissionTimerUL/DL is needed in NTN.
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