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1. Introduction
This document is to tigger the email discussion the critical remaining open issues to be addressed for the December freeze which are related to SPS corresponding to Type 2 and GF Type 1, and to provide proposals to address the issues and a potential TP.
· [99bis#41] [NR UP/MAC] – Open issues on SPS and GF – Huawei 

-
Identify critical remaining open issues to be addressed for the December freeze (1 week for this)

-
Outcome: Set of proposals to address the issues and a potential TP

-
Deadline: before next meeting => Thursday 2017-11-09
=> Guideline from chair on open issues email discussions 

-
Additional contributions should not address the open issues listed in the email discussion even if you don’t agree with the proposed outcome
2. Discussion
2.1 GF Type 1, and Type 2 (SPS) “activation” 
RAN2 made agreement that  SPS can be active simultaneously for PCell/PScell and SCell, no optimizations to MAC CEs are pursued to support simultaneous activation/deactivation. The UE identifies the serving cell based on the L1 signaling (i.e. nothing special needs to be done). Based on these agreements, for SPS corresponding to Type 2, SPS activation/deactivation in case of multiple configurations on PCell/PSCell and Scell can be realized in a simplified way without further optimization. Details on duplication related issues for SPS can be postponed pending on future discussions on packet duplication.
Question 1: 
· To further confirm that no additional issue needs to be addressed regarding activation/deactivation for SPS even in case of multiple simultaneously active SPS configurations.
	Company
	View

	vivo
	For SPS confirmation, We confirm that no additional issue needs to be addressed considering that the network can activate the SPS by PDCCH per cell in sequence. 
For SPS on Scell, we would like that sCellDeactivationTimer is not applied to SPS SCell.

 

	Intel
	Yes

	Mediatek
	Yes, no additional issue needs to be addressed regarding activation and deactivation

	Ericsson
	For SPS, including both types, no additional issues.  To avoid ambiguity at resource allocation by scheduler, we would like to deactivate the configured grant when a SCell is deactivated.

	InterDigital
	Confirm that no additional issue needs to be addressed.

	Qualcomm
	Agree. We don’t think additional optimization is needed for the Dec release. 

	ZTE
	Yes. Confirm that no additional issue needs to be addressed.

	Nokia
	Yes

	LG
	Type1:

RRC setup configuration / RRC release configuration

MAC activates Type1 operation when RRC setup configuration/ MAC deactivates Type1 operation when RRC release configuration

MAC initialize Type1 resource when MAC activates Type1 operation  / MAC clears Type1 resource  when MAC deactivates Type1 operation. 

Type2:

RRC setup configuration / RRC release configuration

MAC activates Type2 operation when MAC receives PDCCH with SPS C-RNTI (PHY) / MAC deactivates Type2 operation when MAC receives PDCCH with SPS C-RNTI (PHY)

MAC initialize Type2 resource when MAC activates Type2 operation  / MAC clears Type2 resource  when MAC deactivates Type2 operation. 

For activation/deactivation, it should be discussed whether one SPS C-RNTI is used or multiple SPS C-RNTI are used. If one SPS C-RNTI is used, the UE shall activate/deactivate the SPS configuration on a serving cell where the UE receives the PDCCH addressed to SPS C-RNTI. If multiple SPS C-RNTI is used, each SPS configuration is to be associated with its SPS C-RNTI, and hence, PDCCH addressed to SPS C-RNTI indicates which SPS configuration should be activated/deactivated. 

	Samsung
	No additional issue needs to be addressed for activation/deactivation framework

	CATT
	Yes. No additional issue spotted for L1-based SPS activation/deactivation.

	OPPO
	Yes

	Sony
	Yes

	Huawei
	Yes, no addition issue needs to be addressed and Type 2 resource can be activated/deactivated by L1 siganlling per cell one at a time without further optimizations. Even in the case of multiple configurations per cell (if confirmed by RAN1), V2X-based approach can be simply adopted without any issue.

	Convida Wireless
	Confirm that no additional issue needs to be addressed regarding activation/deactivation for SPS based type 2.


Since activation/deactivation by L1 signaling is not needed for GF type 1, there were some discussions on acivation of GF resources upon RRC configuration in RAN2, with no conclusion yet [4] [7] [8].
Summary 1: All companies confirm that no addition issues needs to be addressed regarding activation/deactivation for Type 2 (SPS) and it can be activated/deactivated through PDCCH per cell in sequence.
One company thinks that, sCellDeactivationTimer is not applied to SPS SCell. The rapporteur understands that though sCellDeactivationTimer does not apply for the PUCCH SCell in LTE, the situation is different for GF Type 1. Due to the fact that sCellDeactivationTimer is “optional”, the rapporteur thinks it can be up to implementation, and at least we don't need to discuss it at least for the December freeze. 

One company thinks that, RAN2 needs to discuss whether one RNTI or multiple RNTI should be used for activation/deactivation in case of multiple configurations, the rapporteur thinks it has been concluded in RAN1 [90b-NR-34] Email discussion for UL GF for proposals approval and other issues related to RRC signaling as  follows

•   Within each type, an RNTI is configured by UE-specific RRC signaling at least for one resource configuration in a serving cell

Therefore, the rapporteur suggests not to repeat discussion in RAN2.

Proposal 1: RAN2 confirms that no addition issues need to be addressed regarding activation/deactivation for Type 2 (SPS) and an RNTI can be used at least for one resource configuration in a serving cell for Type 2 (SPS).
Question 2: 

· For GF Type 1, should the GF resources be activated upon RRC configuration?
	Company
	View

	vivo
	Yes.

	Intel
	Yes if the GF is configured.

	Mediatek
	Yes, Type 1 (GF) resources are activated upon RRC configuration, so long as the physical resources for transmission are available, i.e. SCell/BWP is active.

	Ericsson
	Yes

	InterDigital
	Yes.

	Qualcomm
	We agree that GF resources should be activated immediately after gNB sends out RRC configuration.

	ZTE
	Yes

	Nokia
	Yes

	LG
	Yes

	Samsung
	Yes, UE can initiate transmission on Type-1 grant-free resources as soon as it receives the RRC configuration according to the resource allocation provided within the configuration

	CATT
	Yes

	OPPO
	Yes

	Sony
	Yes

	Huawei
	Yes, GF resource shall be activated immediately upon RRC configuration and the UE shall initiate the transmission of GF according to configured periodicity and offset of a resource.

	ASUSTeK
	Yes

	Convida Wireless
	Yes, activated upon the RRC configuration.


Summary 2: All companies think that GF Type 1 resource shall be activated upon RRC configuration according to resource allocation in terms of periodicity and offset provided within the configuration.

Proposal 2: GF Type 1 resource shall be activated upon RRC configuration according to resource allocation in terms of periodicity and offset provided within the configuration.

2.2 GF Type 1, and Type 2 (SPS) “release” 
For LTE SPS, when SPS is disabled by RRC, the corresponding configured grant or configured assignment shall be discarded. 
Question 3: 

· For both GF Type 1, and Type 2 (SPS), should the configured resources be discarded when disabled by RRC ?
	Company
	View

	vivo
	Yes.

	Intel
	Yes

	Mediatek
	Yes, as RRC has released the configuration, the corresponding resource assignments no longer exist.

	Ericsson
	Yes. To uniform the terminology, we prefer to use ‘release’ instead of ‘discard’.

	InterDigital
	Yes

	Qualcomm
	Yes, we agree that configured resources should be discarded when disabled by RRC.

	ZTE
	Yes. 

	Nokia
	Yes, we would also prefer ‘release’ term to be used.

	LG
	Yes, when RRC releases the configuration, MAC deactivates the SPS and clear the configured resource.

	Samsung
	It is not clear what does the term “disabled” implies. If “disabled” means RRC configuration release, then configured assignment should be discarded for both GF Type-1 and Type-2.

	CATT
	Yes

	OPPO
	Yes

	Sony
	Yes

	Huawei
	Yes, it is allowed to release GF Type 1 and Type 2 (SPS) by RRC in NR as in LTE. Configured resources for both GF Type 1 and Type 2 (SPS) shall be “released” when disabled by RRC.

	ASUSTeK
	Yes

	Convida Wireless
	Yes, for both type 1 and 2.


Summary 3: All companies agree that for both GF Type 1, and Type 2 (SPS), configured resources shall be discarded when disabled by RRC and 6 comapnies think it is better to use the term “release” instead of  “disable”. The rapporteur understands that it would be clearer to adopt the term “release” compared with “discards” in this case to uniform the terminology. 

Proposal 3: When GF Type 1 or Type 2 (SPS) is released by RRC, the corresponding configured resources shall be released. 
For UL SPS in LTE, the MAC entity shall clear the configured uplink resource assignments immediately after transmitting confirmation MAC CE for the SPS release. 
Question 4: 

· For Type 2 (SPS), should the MAC entity clear the configured uplink resource assignments immediatedly after transmitting confirmation MAC CE for the SPS release, as in LTE?
	Company
	View

	vivo
	Yes, same as LTE.

	Intel
	Yes

	Mediatek
	Yes, for Type 2 (SPS) the resource assignment is freed/cleared immediately after transmission of MAC CE confirmation for the SPS release.

	Ericsson
	Yes. Any configured grant follows the LTE like behavior.

	InterDigital
	Yes

	Qualcomm
	Yes

	ZTE
	Yes. same as LTE.

	Nokia
	Yes

	LG
	Yes, when MAC transmits confirmation MAC CE, MAC deactivates the SPS and clear the configured resource.

	Samsung
	Yes, same principle as in LTE can be followed

	CATT
	Yes, as in LTE

	OPPO
	Yes

	Sony
	Yes, as in LTE

	Huawei
	Yes, as in LTE

	ASUSTeK
	Yes

	Convida Wireless
	Yes, as in LTE.


Summary 4: All companies agree that for Type 2 (SPS), the MAC entity shall clear the configured uplink resource assignments immediately after transmitting confirmation MAC CE for the SPS release indicated by PDCCH, as in LTE. 
Proposal 4: For Type 2 (SPS), the MAC entity shall clear the configured uplink resource assignments immediately after transmitting confirmation MAC CE for the Type 2 (SPS) release, as in LTE.
Question 5: 

· For GF Type 1, should the MAC entity clear the configured uplink resource assignments immediatedly after transmitting RRC acknowledgement for GF Type 1 release?
	Company
	View

	vivo
	No, the MAC entity shall release the configured uplink resource assignments upon RRC configuration release, i.e., before transmitting RRC reconfiguration complete message.

	Intel
	Yes, after transmitting the RRC ACK.

	Mediatek
	See answer to Q3 – as the configuration is released by RRC, the corresponding resource assignments no longer exist

	Ericsson
	No. There could be ambiguity for MAC entity to deactivate the configured uplink assignments ‘immediately after’ transmitting RRC acknowledgement since there can be mismatch between RRC and MAC.  It is a safer way for MAC to release configured uplink resource assignments before transmitting RRC reconfiguration complete message.

	InterDigital
	Yes. This allows transmission of the RRC acknowledgment over the configured grant.

	Qualcomm
	No, MAC entity should release the configured UL resources upon receiving RRC Configuration Release.

	ZTE
	No. MAC entity should clear the configured uplink resource assignments immediatedly once it is requested by RRC layer.

	Nokia
	No, the resource should be released during the RRC procedure for the RRC reconfiguration message, ie., it should be before the RRC reconfiguration complete message.

	LG
	No. the MAC deactivates SPS and clears the GF Type 1 resource immediately after receiving the RRC reconfiguration message for release of GF Type 1 configuration.

	Samsung
	Configured uplink grant can be released when UE receives grant-free RRC configuration release message

	CATT
	No. MAC entity should release the configured UL resources upon receiving RRC Configuration Release.

	OPPO
	No, MAC to release configure grant before transmitting RRC reconfiguration complete message

	Sony
	No, UE shall wait for UL grant to send RRC ACK

	Huawei
	Yes, MAC could be notifed when RRC acknowledgement is sent by implemntation We prefer the MAC to clear the configured resource after transmitting RRC acknowledgement thereby allowing transmitting over configured grant.

	Convida Wireless
	No. Release upon or before RRC reconfiguration complete.


Summary 5: 12 companies (out of 15) think that the MAC entity shall clear the configured uplink resource assignments immediately when receiving RRC message of release. One reason is to avoid ambiguity for MAC entity to be aware of when the RRC acknowledgement message is sent. Only 3 companies think that it should allow the transmission of the RRC acknowledgment over the configured grant, otherwise it has to wait for dynamic grant for RRC acknowledgment. And one company thinks the ambiguity can be solved by implementation. 
Proposal 5: For GF Type 1, the MAC entity shall release the configured uplink resource assignments immediately when receiving RRC reconfiguration message of GF Type 1 release.

After clearing the configured uplink resource assignment, retransmission can continue by dynamic UL grant in LTE UL SPS. 
Question 6: 

· For both GF Type 1, and Type 2 (SPS), should the retransmission continue after clearing the configured uplink resource assignment by the MAC entity?
	Company
	View

	vivo
	For type 2, Yes, same as LTE.
NOTE:
Retransmissions for Semi-Persistent Scheduling can continue after clearing the configured uplink grant.
For type 1, there is no “clearing” operation.

	Intel
	Yes

	Mediatek
	Retransmissions should be allowed as long as the C-RNTI of the Type 1/2 configuration is valid, i.e. the configuration has not been released by RRC.

	Ericsson
	Yes for any configured grant. We would like to have the same mechanism for retransmission for any (RRC or RRC+L1) configured grant.

	InterDigital
	Yes, retransmissions using dynamic grants should be possible for both type 1 anad type 2.

	Qualcomm
	Yes, as in LTE.

	ZTE
	Yes, same as LTE.

	Nokia
	Yes, possible to continue with dynamic scheduling as it was agreed retransmission is only done via dynamic scheduling, but no autonomous retx on the GF/SPS resource with asynchroneous HARQ anyway.

	LG
	No, The original intention of this sentence in LTE is to continue the non-adaptive retransmission. As non-adaptive retransmission is not suppored in NR, there is no need to address this. The UE shall follow the gNB scheduling for adaptive retransmission. 

	Samsung
	For Type-2 grant-free retransmissions can continue as in LTE if uplink grant is deactivated. However, when grant-free RRC configuration is released, there is no SPS C-RNTI available which can be used for retransmission. Hence, for both Type-1 and Type-2, retransmissions can not continue when RRC configuration is released.

	CATT
	For SPS, yes as LTE. For type1, if RRC releases the “SPS-CRNTI” altogether with the type 1 GF resource, the retransmission cannnot happen. However we agree with Ericsson that it would be nice to have the same behaviour in this case for both types of NR configured grants.

	OPPO
	Yes

	Sony
	Agree with CATT

	Huawei
	For deactivation case,

· For Type 2, retransmission can continue using Type 2 C-RNTI once deactivated by L1. 
For RRC release case, 
· Both Type 1 and Type 2 cannot continue the retransmission without available Type 1/2 C-RNTI. 

	Convida Wireless
	Yes, grant based re-transmission may be supported. But there is difference on handling the type 1 and type 2. For type 2, it can be the same way as the dynamic scheduled retransmission in LTE SPS. For type 1, if the UE resources are released by RRC, then dynamic scheduling retransmission cannot be conducted with the same GF RNTI.


Summary 6: All companies think that retransmission can continue with dynamic grant as long as RNTI is available because RAN2 agreed retransmission can be based on dynamic grants. 6 companies mention that “deactivation” and “RRC release” cases should be addressed separately. Hence the rapporteur thinks it is better to replace the term of “clear” to avoid ambiguity.
Proposal 6: Retransmissions of GF Type 1 and Type 2 (SPS) can continue with dynamic grant as long as RRC configured RNTI(s) of GF Type 1 and Type 2 (SPS) is valid.
2.3 GF Type 1, and Type 2 (SPS) impact by SCell deactivation
RAN2 made agreemet that when an SCell is deactivated, the UE stops using both downlink and uplink resources assigned in this SCell. However, there is open question whether these downlink and uplink resource configurations should be kept or cleared in this SCell.
Question 7: 

· For GF Type 1, when an SCell is deactivated, how to handle the uplink resource assignments in this SCell?
· Option 1: The MAC entity shall not “clear” any configured resources in this SCell (if any).
· Option 2: The MAC entity shall “clear” all configured resources in this SCell (if any).
	Company
	View

	vivo
	Option 1. However, the state of grant should be “suspend” state, i.e., the grant can be used immediatedly without PDCCH activation after the SCell is actived. 

	Intel
	Option 1: Since the cell can be activated by the MAC CE, UE needs to use the previously configured resources.

	Mediatek
	Option 1: For Type 1 (GF), the resource assignment is defined by RRC and SCell deactivation does not change the RRC configuration. However, MAC can no longer use these resource assignments as the SCell is deactivated.

	Ericsson
	Option 2. We prefer to use ‘deactivate’ instetad of ‘clear’. The MAC entity shall deactivate any configured configured grant in SCell for UE1 at SCell deactivation for the UE and reconfigure UE1 to reactivate the RRC configured grant when SCell is reactivated.

The gNB can flexibly reallocate the radio resource corresponding to the deactivated grant afterwards for one or multiple other UEs, the gNB does not have to stop the one or multiple other UEs accessing the radio resources before activating the SCell for UE 1.

	InterDigital
	Option 2 seems simpler from resource management perspective. Although this would require RRC configuration to restore the configured grant when the SCell is activated again, we do not think the problem exists in practice as there does not seem to be a use case for activating/deactivating a SCell with configured grants (the network can maintain the SCell always activated in that case).

	Qualcomm
	We support Option 2. We view Option 1 as a non-essential optimization. And for Option 1 to work, we think it needs an additional mechanism to determine when configured resources are cleared (can’t keep it forever).

	ZTE
	Option1 is preferred. 
If type 1 GF configuration is cleared when SCell is deactivated, additional RRC message will be required to enable the type GF when the SCell is activated again. Therefore, we think UE is not necessary for UE to clear configured resources for type 1 GF and prefer option 1.

	Nokia
	Option 2 since if the gNB configured the GF resource and intends to use it, it could keep the SCell activated. More align with Type 2 operation.

	LG
	The question is not clear. Our understanding is as follows.

When the SCell is deactivated, the RRC maintains GF Type 1 configuration, and the MAC shall not perform UL transmission. It doesn’t matter whether the MAC clears the GF Type 1 resource. If cleared, the MAC has to activate GF Type1 operation and initialize the GF Type 1 resource again when the SCell is activated.

	Samsung
	First of all, the term 'clear' should be replaced to 'deactivate' to avoid confusion as running TS uses.

We prefer Option 2 (i.e. to deactivate) as for SPS Type 2.

	CATT
	Option 2. We prefer having the same behaviour of SPS and type 1 GF after SCell deactivation. Since we favour keeping the same behaviour for Type 2 as for LTE SPS (see Q8) where the resources are cleared, we would then prefer that they are cleared as well for Type 1.

	OPPO
	Option1, the configuration is kept but the transmission/reception on configured resources is stopped.

	Sony
	Option 2 and we share Qualcomm view

	Huawei
	Option 1. For GF, it is semi-statically configured by RRC. Once the configured resource is cleared, RRC configuration would be required to re-initialise the GF resource resulting in latency, which would be unacceptable for URLLC service. Therefore it is beneficial to “suspend” the configured resource, i.e. not to transmit once SCell is deactivated.

	ASUSTeK
	Option 1. The resource is suspended when the SCell is deactivated and resumed when the SCell is activated again.

	Convida Wireless
	Option 1. This gives the flexibility for RRC reconfiguring the resources with less signaling overhead.


Summary 7: 8 out 15 companies prefer Option 1, i.e. “suspend” state, which means the transmission on GF Type 1 configured resources is stopped when SCell is deactivated, but can be resumed when the SCell is activated by MAC CE again. While the other companies think that Option 2 is simpler and 2 companies think that the network can maintain the SCell configured with GF “activated”. The rapporteur thinks that it can be open for now and needs further online discussion in the meeting. Regarding the term of “clear”, 2 companies suggest to replace it by “deactivate” and 5 companies think that the RRC configured resources are “cleared” and RRC configuration needs to re-store the configured grant. Therefore the rapporteur suggest to use “release” to avoid ambiguity in this case.  
Proposal 7: RAN2 to discuss whether to suspend or release the configured resources of GF Type 1 of one SCell when the SCell is deactivated.
Question 8: 

· For Type 2 (SPS), when an SCell is deactivated, how to handle the downlink and uplink resource assignments in this SCell?
· Option 1: The MAC entity shall not “clear” any configured resources in this SCell (if any).
· Option 2: The MAC entity shall “clear” all configured resources in this SCell (if any).
	Company
	View

	vivo
	Option 1. Anyway, there is no PDCCH activation command, the grant can be used immediatedly after the SCell is active. We would like that the UE has the same behavior for both type 1 and type 2,

	Intel
	Option 1

	Mediatek
	Option 2: For Type 2 (SPS), the resource assignment is defined by PHY signaling and should be cleared on SCell deactivation (as MAC clears the PHY parameters). The RRC configuration stays the same. The behaviour is the same as receiving MAC SPS release.

	Ericsson
	Option 2. We prefer to use ‘deactivate’ instetad of ‘clear’. For the same reason as Question 7. We want the same behavior between RRC and RRC+L1 configured grants.

	InterDigital
	Option 2 for the same reason as Q7.

	Qualcomm
	We support Option 2 (as in LTE).  We view Option 1 as an non-essential optimization. And for Option 1 to work, we think it needs an additional mechanism to determine when configured resources should be cleared (can’t keep it forever).

	ZTE
	Option2 is preferred. 
We think the configuration received through DCI should be cleared but the configuration received through RRC should still remain.

	Nokia
	Option 2, it can be cleared to allow allocating the resource to other UEs, since L1 signalling is used for activation it should not be a big issue to re-activate it when the SCell is activated.

	LG
	The question is not clear. Our understanding is as follows.

When the SCell is deactivated, the RRC maintains  Type 2 configuration, and the MAC shall not perform UL transmission. It doesn’t matter whether the MAC clears the  Type 2 resource. If cleared, the MAC has to activate Type2 operation and initialize the  Type 2 resource again when the SCell is activated.

	Samsung
	Again, the clear here should be changed to 'deactivate', and we prefer Option 2

	CATT
	Option 2, as in LTE.

	OPPO
	Option 1, same behaviour for both type 1 and type2

	Sony
	Option 2, as in LTE

	Huawei
	Option 2. For Type 2 (SPS), resource assignment can be re-initialised by L1 siganlling and MAC doesn’t need to maintain the configured resources.  

	ASUSTeK
	Option 1. The UE behaviour could be aligned for both type 1 and type 2. If gNB wants to release the configured resources, gNB could send PDCCH for SPS release before deactivating the SCell.

	Convida Wireless
	Option 2: clears the resource after the SCell is deactivated.


Summary 8: 11 out 16 companies prefers Option 2 that configured resources need to be freed and re-activated by PDCCH when the SCell is activated again. 2 companies would like to change “clear” to “deactivate”. Based on answers to Q9, the rapporteur found that most companies don't have ambiguity in understanding “clear” for Type 2 (SPS) , and therefore “clear” can be reused for Type 2 (SPS) in the case that configured resources are no longer valid but RRC configuration stay the same while re-activation is needed.
Proposal 8: The MAC entity shall clear the configured resources of one SCell for Type 2 (SPS) when the SCell is deactivated.

RAN2 had some online discussion to clarify the UE behavior of “clearing” configured resource assignment. However, no consensus was made during last RAN2 meeting. 
The “clearing” operation may refer to “release”, which means that any configured downlink and uplink resource assignment are no longer valid, and they cannot be re-used when SCell is activated again. Hence it is important to achieve common understanding on the UE behavior of “clearing configured resource” .
Question 9: 

· Based on your answer to Question 4-8, please clarify your understanding of “clearing” operation involved in UE behavior regarding GF Type 1, and Type 2.
· If you agree Option 1 in Question 7/8, to further confirm whether the MAC entity shall keep configured downlink and uplink resources in this SCell if any, and re-start to use them once the SCell is activated again. Otherwise, please clarify the UE behavior.
· If you agree Option 2 in Question 7/8, to further confirm whether the MAC entity shall release configured downlink and uplink resources in this SCell if any. Otherwise, please clarify the UE behavior.
	Company
	View

	vivo
	Maybe we can introduce “suspending” operation, see question 7.

	Intel
	Yes UE should keep the configured resource until the SCell is activated.

	Mediatek
	When the ‘resource assignment is cleared’, the resources defined by the corresponding SPS/GF configuration cannot be used and the configuration is deactivated. However, the RRC configuration of Type 1/2 configuration remains unchanged.

When the RRC configuration of Type 1/2 is released, the corresponding Type 1/2 resource assignments no longer exist.
To clarify behaviour for the cases where physical resources are no longer available due to SCell deactivation, BWP deactivation or TA expiry:
· For Type 1 (GF), the resource assignment can no longer be used when the physical resources are unavailable. However the RRC configuration that defines the resource assignment is unchanged (MAC does not clear RRC). Therefore when the physical resources are available again, the GF resource assignment can be used right away.
· For Type 2 (SPS), the resource assignment is defined by PHY signaling. When the physical resources are unavailable, it is an implicit MAC SPS release (as MAC clears PHY). When the physical resources are available again, an SPS activation needs to be sent by PHY to start using the SPS resources again.

	Ericsson
	We prefer to use ‘deactivate’ instead of ‘release’ and the same UE behavior for both RRC and RRC+L1 configured grant. For Option 2 compared to Option 1, the MAC entity shall deactivate any configured configured grant in SCell for a UE at SCell deactivation for the UE. The gNB can flexibly reallocate the radio resource corresponding to the deactivated grant afterwards for one or multiple other UEs, the gNB does not have to stop the one or multiple other UEs accessing the radio resources before activating the SCell for UE 1. 

For resource reallocation for a UE which SCell is re-activated for a UE, type 2 SPS can quickly relocate a semi-static grant for a UE.

	InterDigital
	“Clear” has the same meaning as in LTE specs, i.e. UE has no longer the configured grant and does not use it. This applies to both Type 1 and  Type 2. For Type 1, RRC should be notified to release the configured grant (similar to PUCCH release handling when TAT expires).

	Qualcomm
	We inteprete “clear” as “release”, which means that any configured resource assignments are no longer valid and cannot be re-used when the same SCell is activated again.

	ZTE
	Confirm that “clearing” operation mean any configured downlink and uplink resource assignment are no longer valid and they cannot be re-used when SCell is activated again.

	Nokia
	For Type 1, clear means the RRC configuration is released and RRC reconfigure is needed to reconfigure the resources. For type 2, clear means deactivate the resource in MAC (but RRC configuration of the periodicity is kept) as in LTE so only L1 activation is needed when the SCell is activated.

	LG
	Type1:

RRC setup configuration / RRC release configuration

MAC activates Type1 operation when RRC setup configuration/ MAC deactivates Type1 operation when RRC release configuration

MAC initialize Type1 resource when MAC activates Type1 operation  / MAC clears Type1 resource  when MAC deactivates Type1 operation. 

Type2:

RRC setup configuration / RRC release configuration

MAC activates Type2 operation when MAC receives   PDCCH with SPS C-RNTI (PHY) / MAC deactivates Type2 operation when MAC receives PDCCH with SPS C-RNTI (PHY)

MAC initialize Type2 resource when MAC activates Type2 operation  / MAC clears Type2 resource  when MAC deactivates Type2 operation. 

“Clear” means that the MAC removes all configured resource, but the RRC keeps the resource configuration, which applies to both Type 1 and 2. 

	Samsung
	We understand that it means 'deactivated' as captured in the latest running TS. The resources have to be activated expictly by the network when SCell is activated. This means L1 activation for Type-2 and RRC based activation for Type-1.

	CATT
	For Type 2, the same behavior as in LTE: the resources are cleared upon cell deactivation and an SPS activation is needed to re-activate them upon cell re-activation.

For Type 1, MAC notifies RRC of the release. Then, at cell re-activation a new RRC configuration is required for the configured grants.



	OPPO
	The MAC entity keep the configuration of both type 1 and type1 but stop using the configured resources after deactivation of SCell.

	Sony
	Agree with Qualcomm

	Huawei
	For Type 2 (SPS), we prefer to resue “clear” which means the configured resource assignment is no longer valid and L1 signalling is needed once SCell is activated again while RRC configuration is still available.
For GF Type 1, we prefer to use “release” in case of RRC relase and “suspend” in case of SCell deactivated, which are more accurate than “clear” to describe MAC behavior without ambiguity.

	ASUSTeK
	We share the understanding that Option 1 in Question 7/8 means that the MAC entity shall keep configured downlink and uplink resources in this SCell if any, and re-start to use them once the SCell is activated again.

	Convida Wireless
	Clear means the resources are released at MAC after the SCell deactivation by MAC. For type 2, need resource activation after the SCell is activated by MAC. For type 1, the resources are managed by RRC, and the RRC configuration can be “reloaded” after the SCell activated by MAC.


Summary 9: Firstly, 13 companies think that “clear” operation means that the configured resources cannot be used and the configuration is deactivated while RRC configurations are still kept. In this case, 10 companies think that L1 activation is needed when the SCell is activated for Type 2 (SPS). 
However, companies have different opinions on GF Type 1 operations regarding “clear” . More specifically, 5 companies propose that the MAC entity shall “suspend” the configured resource for GF Type 1, which can be re-started once the SCell is activated as in Q7 while 8 companies think “clear” means the configured resources need to be activated by the RRC configuration explicitly. Therefore, the rapporteur suggests to replace the term of “clear” for GF Type 1 in MAC spec with “suspend” or “release” in corresponding cases.
Proposal 9: For Type 2 (SPS), RAN2 clarifies that “clear” operation means the configured resources are no longer valid while the RRC configuration is kept. For GF Type 1, “clear” can be replaced by “release” or “suspend” depending on whether RRC configuration is valid or not.
2.4 GF Type 1, and Type 2 (SPS) impact by BWP deactivation
Note: It may be overlapped with email discussion for BWP. In case of any overlapping, I will coordinate with corresponding rapporteur to handle it.
RAN2 discussed how to handle the configured resource in terms of e.g. configured uplink resource assignment associated with one BWP when the BWP is deactivated. Whether it suspends the configured grants or it clears it is FFS [9].
Question 10: 

· For GF Type 1, when a BWP is deactivated, how to handle the configured resources within the BWP?
· Option 1: To suspend, i.e., to not transmit PUCCH and PUSCH within the BWP (if any).
· Option 2: To clear configured resources within the BWP (if any).
Note: “clear” refers to the UE behavior as clarified in Question 9.
	Company
	View

	vivo
	Option 1, suspending, like the Scell deactivation.

	Intel
	Option 1

	Mediatek
	Option 1

To clarify, Q10 and Q11  relates to a BWP switch rather than a BWP deactivation.
Similar to SR, a Type 1 configuration can have resource assignments defined for each BWP. The resource assignment on the old BWP can no longer be used, but the RRC configuration remains unchanged. 
· If a resource assignment is defined for the new BWP, Type 1 transmissions can take place on this resource assignment immediately after switching to the new BWP. 
· If a resource assignment is absent on the new BWP, no Type 1 transmissions can take place on the new BWP.
· On switching back to the old BWP, the Type 1 resource assignment for the old BWP can be used right away

	Ericsson
	Option 2: The same reason as in SCell deactivation/reactivation. We want the same UE behavior as for the SCell.

	InterDigital
	Option 1. We see BWP switching potentially occurring more dynamically than SCell activation/deactivation, hence keeping the configured grant can be justified. The UE can only use the configured grant if the resources are mapped to the active BWP.

	Qualcomm
	We prefer Option 1, i.e. when a BWP is deactivated, the GF resources in this deactivated BWP should be suspended. By “suspend”, we mean that UE saves the configuration information of the GF resource in this BWP and stop transmitting over them.  But when this BWP is activated again in the future, the suspended resources can be re-activated and used again.  In addition, the GF configuration itself is not suspended; it continues on the resources pre-configured in the new BWP. (Note: In case the new and old BWPs overlap and network configures the GF resources in the overlapping region of these two BWPs, then no suspension is needed.) 

	ZTE
	Option 1 is preferred.

For type 1 GF, we think deactivating of a BWP is similar as the deactivation of SCell, and it is not necessary for UE to clear the configured resource automatically. Otherwise, additional RRC message will be required when the BWP is activated again.

	Nokia
	If the PUSCH resource of the deactivated BWP falls into the new activated BWP (from narrow to wide or wide to narrow case), then it can be used. If not, it cannot be used. .

To avoid distinguishing the behavior of BWP switching overlaps with the GF resource or not, the resource can be kept and the behavior to be specified as the GF resource is only valid if it is on an active BWP, no need to specify suspend/resume.
The Type 1 resource is configured per cell other than per BWP, and only usable when it falls into the bandwidth of the active BWP.

	LG
	The question is not clear. Our understanding is as follows.

When the BWP is deactivated, the RRC maintains GF Type 1 configuration, and the MAC shall not perform UL transmission. It doesn’t matter whether the MAC clears the GF Type 1 resource. If cleared, the MAC has to activate GF Type 1 operation and initialize the GF Type 1 resource again when the BWP  is activated.

	Samsung
	We prefer Option-2, i.e. deactivation of Type-1 resource . Impact on PUCCH should not be discussed in this email discussion.

	CATT
	Option 1. BWP swiching could be dynamic by L1 signaling and there is only one BWP active at a time per cell in rel 15. Hence it is better to keep the GF resource when BWP switching to avoid service disruption upon switching.

	OPPO
	Option 1 is preferred.

	Sony
	We have no strong preference but it is better to align the behaviour for Type 1 and Type 2

	Huawei
	Option 1. BWP switching can be dynamically enabled by DCI, therefore it is not necessary to release configured resources by RRC for GF.

	ASUSTeK
	Option 1

	Convida Wireless
	Option1, the resource configuration is maintained at RRC.


Summary 10: 11 out of 16 companies explicitly prefer Option 1 while only 2 companies prefer Option 2. 3 companies think that, the resource can be kept and UE behavior can be specified as the GF resource is only valid if it is on an active BWP. The rapporteur thinks the MAC spec only needs to capture the sentence like “not transmit on UL-SCH of the BWP”.
Proposal 10: For GF Type 1, when one BWP is deactivated, the MAC entity shall not transmit on UL-SCH within the BWP.
Question 11: 
· For Type 2 (SPS), when a BWP is deactivated, how to handle the configured resources within the BWP?
· Option 1: To suspend, i.e., to not transmit PUCCH and PUSCH within the BWP (if any).
· Option 2: To clear configured resources within the BWP (if any).
Note: “clear” refers to the UE behavior as clarified in Question 9.
	Company
	View

	vivo
	Option 1, suspending, like the Scell deactivation.

	Intel
	Option 1

	Mediatek
	Option 2: The resource assignment is defined by PHY signaling and should be cleared on BWP switch, i.e. it is an implicit MAC SPS release. 

· If a Type 2 activation is received on the new BWP, Type 2 transmissions can take place on the new BWP
· On switching back to the old BWP, the Type 2 (SPS) configuration needs to be activated before Type 2 transmissions can take place.

	Ericsson
	Option 2: The same reason as in SCell deactivation/reactivation. We want the same UE behavior as for the SCell. We think that one UE has only one SPS configuration per cell.

	InterDigital
	Option 1, to have common handling between Type 1 and Type 2.

	Qualcomm
	Option 1. The exact procedure should be the same as that for GF Type 1, as described in our reply to Question 10.

	ZTE
	Option 1 is prefered. We think the resources configured through DCI should be cleared but the configuration received through RRC should remain

	Nokia
	If the PUSCH resource of the deactivated BWP falls into the new activated BWP (from narrow to wide or wide to narrow case), then it can be used. If not, it cannot be used. When it cannot be used, it should be cleared for type 2 (as for Q8).

	LG
	The question is not clear. Our understanding is as follows.

When the BWP is deactivated, the RRC maintains Type 2 configuration, and the MAC shall not perform UL transmission. It doesn’t matter whether the MAC clears the Type 2 resource. If cleared, the MAC has to activate Type 2 operation and initialize the Type 2 resource again when the BWP  is activated.

	Samsung
	We prefer Option-2, i.e. deactivation of Type-2 resource. Impact on PUCCH should not be discussed in this email discussion.

	CATT
	Option 1, for the same reasons as for Type 1. We hope same behaviour as much as possible for type 1 and type 2.

	OPPO
	Option 1

	Sony
	We have no strong preference but it is better to align the behaviour for Type 1 and Type 2

	Huawei
	Option 2. RAN1 agreed to use scheduling DCI at least for active BWP switching, and it is reasonable to indicate resource assignment in DCI to re-initialise Type 2 (SPS) once BWP is activated.

	ASUSTeK
	Option 1

	Convida Wireless
	Option2. For type 2 the resources are activated/deactivated by L1, and the BWP activation/deactivation are also conducted at L1, so the resource and BWP can be activated/deactivated together.


Summary 11: 8 companies explicitly prefer Option 1 while 5 companies support Option 2. One company thinks if the PUSCH resource of the deactivated BWP falls into the new activated BWP (from narrow to wide or wide to narrow case), then it can be used. If not, it cannot be used. When it cannot be used, it should be cleared (Option 2) for type 2. The rapporteur thinks since BWP can be dynamically switched by L1 signalling while L1 signalling is also needed for Type 2, it is worth discussing the models of BWP activation and Type 2 (SPS) activation.
Proposal 11: RAN2 to discuss when one BWP is deactivated, whether the MAC entity shall clear the configured resource for Type 2 (SPS).

2.5 UE behavior when TA timer expires
When the time alignment timer expires, RAN2 made agreement that UE behavior is similar as in LTE, e.g. notify RRC to release PUCCH for all serving cells, clear any configured downlink assignments and uplink grants for Type 2. However, whether it is exactly same as in LTE needs to be further confirmed. For GF Type 1, since the grant is configured by RRC, it is still FFS if anything special needs to be done for RRC configured resources.
Question 12: 

· For Type 2 (SPS), when TA timer expires, to futher confirm the UE behavior of configured resource
· If the TA timer is associated with the pTAG,
· Option 1: Not to transmit PUSCH, but not to clear any configured resources.
· Option 2: To clear all configured resources. 
Note: “clear” refers to the UE behavior as clarified in Question 9.
	Company
	View

	vivo 
	Option 2, same as LTE.

	Intel
	Option 2, since PUCCH is also release, GF type1 can also be released.

	Mediatek
	Option 2: All resource assignments are cleared, i.e. it is an implicit MAC SPS release.

When time alignment is achieved thereafter, the Type 2 (SPS) configuration needs to be activated with an SPS activation DCI before the resources can be used again by the UE.

	Ericsson
	Option 2. We prefer the same UE behavior for both RRC and RRC+L1 configured grant. We prefer to use ‘deactivate’ instead of ‘clear’.

It seems unnecessary to keep the grant for a UE even when the UE is out of synchronization in uplink. When TA timer expires, the UE RRC releases PUCCH resources and dynamic grants. The UE may perform cell reselection and random access. What’s the point to keep semi-static grant by suspending?

Compared to Option 1, the radio resource is not reserved for a UE which is out of synchronization. Thus there is no ambiguity at resource reallocation for other purposes.

	InterDigital
	Option 2. Similar handling as releasing PUCCH resources should be applicable.

	Qualcomm
	Options, as in LTE.

	ZTE
	Option 2, same as LTE.

	Nokia
	As in LTE, resource cleared in MAC but RRC configuration of the periodicity etc are kept. L1 activation is needed to use the SPS resource again.

	LG 
	Option2

As in LTE, when TAT expires for pTAG, MAC clears all configured resources but RRC keeps Type 2 configuration.

	Samsung
	Option 2: it deactivates all the configured resources (as in LTE)

	CATT
	Option 2, as in LTE.

	OPPO
	Option 2 as in LTE

	Sony
	Option2

	Huawei
	Option 2, as in LTE

	ASUSTeK
	Option 2

	Convida Wireless
	Option 2 as in LTE for type 2.


Summary 12: All companies agree to reuse the LTE principle for Type 2 (SPS) when the TA timer of pTAG expires.

Proposal 12: The MAC entity shall clear all configured resources for Type 2 (SPS) when the TA timer associated with pTAG expires.

Question 13: 

· For Type 2 (SPS), when TA timer expires, to futher confirm the UE behavior of configured resource
· If the TA timer is associated with the sTAG, then for all Serving Cells belonging to this TAG:
·  Option 1: Not to transmit PUSCH, but not to clear any configured resources.
· Option 2: To clear all configured resources.
· Option 3: To Clear all Type2(SPS) configuration of associated sTAG cell group.
Note: “clear” refers to the UE behavior as clarified in Question 9.
	Company
	View

	vivo
	Option 3.

	Intel
	Option 2, all configured resources in all serving cells of the MAC entity need to be cleared.

	Mediatek
	Option 3: All resource assignments corresponding to the serving cells belonging to this TAG are cleared i.e. it is an implicit MAC SPS release for these cells.

When time alignment is achieved thereafter, the Type 2 (SPS) configuration needs to be activated with an SPS activation DCI before the resources can be used again by the UE.

	Ericsson
	Option 3. We would like to use ‘release’ instead of ‘clear’. See the reason described in Q12.

	InterDigital
	Option 2 / 3. Note: both Options 2 and 3 appear to be the same since the bullet one level above states “for all serving cells belonging to this TAG”?

	Qualcomm
	Option 2 

	ZTE
	Option 2. We also think the option 2 and option 3 are the same.

	Nokia
	Same as for pTAG, grant is cleared in MAC but RRC configuration of the periodicity etc are kept.

	LG 
	Probably Option3? I.e., Option 3 without clearing Type 2 configuration in RRC.

When TAT expires for sTAG, MAC clears only the configured resources on the SCells belonging to the sTAG of which TAT expires, but RRC keeps Type 2 configuration.

	Samsung
	Option-2: Same procedure as for PTAG expiry (i.e. deactivation) but only applicable to configured resources present in serving cells associated with STAG

	CATT
	Option 2, no need to differentiate from the pTAG behaviour.

	OPPO
	Option 2

	Sony
	Option 2

	Huawei
	Option 2. Option 2 and 3 are identical because it was stated that the “resource for all serving cells belonging to this TAG”

	ASUSTeK
	Option 3.

	Convida Wireless
	Option 2 (all) or option 3 (all belonging to this sTAG).


Summary 13: All companies agree to reuse the LTE principle for Type 2 (SPS) when the TA timer of sTAG expires. The rapporteur thinks Option 2 and 3 are identical, and both refer to LTE principles.
Proposal 13: The MAC entity shall clear all configured resources for Type 2 (SPS) for all Serving Cells belonging to this TAG when TA timer associated with sTAG expires.

Question 14: 
· For GF Type 1, when TA timer expires, what is the UE behavior of configured resource
· If the TA timer is associated with the pTAG,
· Option 1: Not to transmit PUSCH, but not to clear any configured resources.
· Option 2: To clear all configured resources.
· Option 3:To suspend all GF Type1 configuration.
Note: “clear” refers to the UE behavior as clarified in Question 9.
	Company
	View

	vivo
	Option 3, i.e., the grant can be used immediatedly without PDCCH activation after TA recovery.

	Intel
	Option 2

	Mediatek
	Option 1: As the resource assignment is defined by RRC, the configuration should stay unchanged if TA timer expires 

The Type 1 (GF) resources can no longer be used. When time alignment is achieved thereafter, the Type 1 (GF) resources can be used again.

	Ericsson
	Option 2. We would like to use ‘release’ instead of ‘clear’. See the reason described in Q12.

	InterDigital
	Option 2.

	Qualcomm
	Option 2

	ZTE
	Option 2

	Nokia
	Option 2. Clear all the configured resources and release the Type 1 configuration; RRC reconfiguration is used to reconfigure the resources since we do not have L1/MAC activation. When it has TA again, RRC reconfiguration is anyway needed for PUCCH/SRS etc. When the gNB wants the UE to use the configured grant, it should keep the UE in-sync.

	LG 
	Option2

When TAT expires for pTAG, MAC clears all configured resources but RRC keeps GF Type 1 configuration

	Samsung
	Option 2: it deactivates all the configured resources (as for SPS in LTE) i.e. same behavior for types 1 and 2.

	CATT
	Option 2, same as for Type 2.

	OPPO
	Option 2

	Sony
	Option 2

	Huawei
	Option 1/3. The intention of Option 1 is to “suspend” the configured resource, so they are identical. Once TA command is acquired by UE, the GF configured resource can be re-used without waiting for RRC (re-)configuration. Unlike PUCCH resource, GF transmission doesn’t depend on PUCCH configurations. 

	Convida Wireless
	Option 2


Summary 14: 12 companies agree to reuse the LTE principle for GF Type 1 when the TA timer of pTAG expires and 2 companies suggest to use “release” instead of “clear”. 3 companies think in a different angle that GF can be reused again when TA is aligned and 1 company thinks GF Type 1 configuration is still kept. The rapporteur understands that uplink TA in NR has very few discussions in RAN2 and it would be good if we have better understanding on NR TA first, so suggests to postpone  the discussion to the meeting.
Proposal 14: RAN2 to discuss whether the MAC entity shall release all configured resources for GF Type 1 when TA timer associated with pTAG expires.

Question 15: 
· For GF Type 1, when TA timer expires, what is the UE behavior of configured resource
· If the TA timer is associated with the sTAG, then for all Serving Cells belonging to this TAG:
· Option 1: Not to transmit PUSCH, but not to clear the configured resources if any.
· Option 2: To clear all configured resources.
· Option 3: To suspend all GF Type1configuration of associated sTAG cell group.
Note: “clear” refers to the UE behavior as clarified in Question 9.
	Company
	View

	vivo
	Option 3, i.e., the grant can be used immediatedly without PDCCH activation after TA recovery.

	Intel
	Option 2, same as Question 13.

	Mediatek
	Option 1: As the resource assignment is defined by RRC, the configuration should stay unchanged if TA timer expires 

The Type 1 (GF) resources can no longer be used on the cells belonging to this TAG. When time alignment is achieved thereafter, the Type 1 (GF) resources can be used again.

	Ericsson
	Option 2. We would like to use ‘release’ instead of ‘clear’. The same reason as Q12

	InterDigital
	Option 2.

	Qualcomm
	Option 2

	ZTE
	Option 2

	Nokia
	Option 2, same as for pTAG.

	LG
	When TAT expires for sTAG, MAC clears only the configured resources on the SCells belonging to the sTAG of which TAT expires, but RRC keeps GF Type 1 configuration

	Samsung
	Option-2: Same procedure as for PTAG expiry (i.e. deactivation) but only applicable to configured resources present in serving cells associated with STAG

	CATT
	Option 2, same as for Type 2.

	OPPO
	Option 2

	Sony
	Option 2

	Huawei
	Option 1/3, same to Question 14

	Convida Wireless
	Option 2


Summary 15: Same results as to Q14

Proposal 15: RAN2 to discuss whether the MAC entity shall release configured resource assignments for GF Type 1 for all Serving Cells belonging to this TAG when TA timer associated with sTAG expires.

2.6 Handling of overlapped dynamic grant and configured grant
If there is overlap in time between a configured uplink grant and a dynamically scheduled uplink grant, whether the dynamically scheduled uplink grant overrides the configured uplink grant has no consensus after some online discussions. LCP restriction issues may need to be addressed for the dynamically scheduled uplink grant if GF Type 1 and/or Type 2 (SPS) transmissions share the HARQ processes with dynamically scheduled transmissions. 
Question 16: 
· To confirm understanding whether GF Type 1 and/or Type 2 (SPS) transmissions can share the HARQ processes with dynamically scheduled transmissions
· Option 1: Yes.
· Option 2: No.
	Company
	View

	vivo
	Option 1. For both initial transmission and retransmissions
From our understanding, the collision will happen in case of PUSCH overlapping in time between the dynamical grant and grant-free grant even there is no HARQ process  sharing. We have explained the case in below paper.
R2-1710960
Collision between grant-based and grant-free resources on the same UL carrier
vivo
discussion


	Intel
	Option 1

	Mediatek
	Option 1: HARQ processes are shared between configured and dynamic grants. It is up to gNB implementation to separate the processes by using different subsets of HARQ processes for configured and dynamic grants.

	Ericsson
	Option 1

	InterDigital
	Option 1 (yes). Otherwise, retransmissions using dynamic grant/assignments cannot be done.

	Qualcomm
	Yes (option 1)

	ZTE
	Option 1.

	Nokia
	Depends on how many processes RAN1 is going to define. If enough processes, it could be simpler not to share HARQ processes. We can even recommend RAN1 to dimension the number of HARQ processes to allow using separate HARQ processes for Scheduled and GF.

Note that using dynamic grant addressing to SPS/GF-RNTI is not considered as HARQ process sharing for SPS and dynamic as the HARQ process is still used to retransmit the same TB which used the GF/SPS resource.

	LG
	Question is unclear. 

	Samsung
	Option-1

	CATT
	Option 1 (Yes). Same view as MediaTek.

	OPPO
	Option 1

	Sony
	Option 1

	Huawei 
	Option 1. It should allow retranmision using dynamic grant, so there is no need to restrict the HARQ process.

	Convida WIreless
	Yes (option 1)


Summary 16: 13 out of 15 companies prefer Option 1. One company think it should depend on how many processes determined by RAN1. However, the rapporteur thinks it can be up to implementation and grant-based retransmission cannot be performed if the HARQ processes are not shared between configured grant and dynamic grant.

Proposal 16: From RAN2 perspective, HARQ processes can be shared between configured grant and dynamic grant.
For LTE SPS, if a dynamic uplink grant is received on the PDCCH for the MAC entity’s C-RNTI or Temporary C-RNTI, or received in RAR, for the same HARQ process scheduled by the MAC entity’s SPS C-RNTI, the MAC entity shall consider to trigger a new transmission (NDI to be toggled for the corresponding HARQ process regardless of the value of the NDI).
Question 17: 
· For both GF Type 1, and Type 2 (SPS), if a dynamic uplink grant overlaps a configured grant, should the MAC entity consider to trigger a new transmission according to the dynamic uplink grant, i.e., dynamic grant always “overrides” configured uplink grant.
	Company
	View

	vivo
	For same LCP restriction, a dynamic uplink grant overlaps a configured grant. It is like LTE.
For different LCP restricton, We think that the priority should  is indicated by network or it can be left as the UE implemtation, we have explained the case in below paper.
R2-1710960
Collision between grant-based and grant-free resources on the same UL carrier
vivo
discussion


	Intel
	Dynamically scheduled UL grant should override the type 1 GF or type 2 SPS configured grants.

	Mediatek
	Dynamic grants ‘override’ configured grants. 

The gNB is aware of the configured grant and can provide dynamic grants that meet the requirements of the logical channels carried by the configured grant.
However, if the dynamic grant is received later than K2 before the start of the configured grant, the configured grant is used.

	Ericsson
	We would prefer dynamic uplink grant override a configured grant regardless of LCP. It can cause ambiguity at data decoding in the gNB side if the UE still uses a configured grant.

	InterDigital
	Yes, a dynamic uplink grant that overlaps a configured grant should always override the configured grant. The network can provide a dynamic grant that results in the same LCH restriction as the configured grant if it is concerned about removing an opportunity for delay-sensitive data transmission.

	Qualcomm
	If “overlap” means complete overlap in both time and frequency, then we think a dynamic grant should override the configured grant, i.e. UE should be transmit over the configured grant.

If “overlap” means overlap in time only, then we think “override” is allowed only when the dynamic grant and configured UL grant have the same LCP restriction policy.  For example, if the dynamic grant is on a numerology or has a TTI that is not useable by URLLC traffic, while the configured UL grants is for URLLC traffic only, then the dynamic grant should not override the configured UL grant.

	ZTE
	Yes. The same as LTE, UE MAC entity should consider to trigger a new transmission according to the dynamic uplink grant.

	Nokia
	Might not always be best with the LCH restrictions enforced. GF resource could be for URLLC and dynamic grant for eMBB, and gNB using dynamic scheduling for ongoing eMBB service is not aware of new data coming available for URLLC in the UE’s buffer. Could be based on priority of LCHs and how they can be multiplexed in the grants.

	LG
	Yes. 

	Samsung
	Yes, same principle as in LTE can be followed.

In addition, we think RAN2 should conclude whether to use separate C-RNTIs for Types 1 and 2. We think that UE should not be configured with type 1 and type 2 for the same serving cell, and common SPS C-RNTI would be sufficient.

	CATT
	Yes, dynamic grant always “overrides” configured uplink grant.

	OPPO
	Yes, dynamic grant overrides configured uplink grant

	Sony
	Yes

	Huawei
	Yes, dynamic grant shall override the configured grant. Whether the dynamic grant can be used depends on LCP restriction. So the issus can be decoupled.

	ASUSTeK
	In general, configured grant could be provided for URLLC in dense way. And it is very possible for UE to be configured with skipUplinkTxSPS for power saving. In such case, it will be hard for base station to prevent collision between dynamic grant and the configured grant.

Considering URLLC case, we prefer to let UE select either the dynamic grant or the configured grant based on whether the selected grant can serve the data belongs to a logical channel with higher priority.

	Convida Wireless
	Yes, dynamic one overrides configured one.


For LTE UL SPS, it is allowed to use L1 signalling addressed to SPS C-RNTI to either initialise (if not active) or re-initialise (if already active) the configured uplink resource assignment to start in this TTI as well as retransmission. 
Summary 17: Majority companies prefer to reuse the LTE principle that PDCCH addressed to C-RNTI overrides the configured grant for that NR-UNIT. 4 companies have concerns on LCP restriction because the NW doesn't know when the UE has data for transmission over configured grant. The rapporteur understands that more companies would like to simplify the MAC spec by resuing LTE principle. However, the question is somehow related to discussions of LCP and even of sTTI. Therefore, the rapporteur suggests to keep it open for now and to have short online discussion to make sure it would cause no big issue by resuing LTE principle.
Proposal 17: RAN2 to discuss if the dynamic grant addressed to C-RNTI shall override the configured grant for this transmission in case of overlap in time domain.

Note: The following Question 18-20 can be discussed and handled by RAN1.
Question 18: 
· For Type 2 (SPS), based on your answer to Question 16, if you agreed HARQ processes can be shared, then whether the dynamically scheduled UL resource assignment addressed to Type 2 C-RNTI overrides the configured one in case an overlap in time between them, regardless of initial and retx transmission.
· Option 1: Dynamically scheduled UL resource assignment addressed to Type 2 C-RNTI overrides the configured one for this transmission, i.e. the UL resource allocated by dynamic UL resource assignment shall replace the configured one.
· Option 2: Dynamically scheduled UL resource assignment addressed to Type 2 C-RNTI cannot override the configured one for this transmission.
Note: The term of Type 1 C-RNTI and Type 2 C-RNTI is used tentatively, details are pending to RAN1.
	Company
	View

	vivo
	See answer of question 17


	Intel
	Option 1

	Mediatek
	Option 1: Dynamically scheduled resource assignment addressed to Type 2 C-RNTI replaces the configured resource assignment in case of overlap, except if the grant is received later than K2 before the start of the configured grant

	Ericsson
	Option 1. The term Type 2 C-RNTI is not needed. We prefer to use SPS C-RNTI for both type 1 and type 2.

	InterDigital
	Option 1, i.e. dynamic grant overrides configured grant always.

	Qualcomm
	Option 1 (note:  we prefer to use SPS C-RNTI as in LTE)

	ZTE
	Option 1

	Nokia
	Note that both options are different from LTE. In LTE dynamic override for new transmission uses C-RNTI which is considerd as HARQ process sharing, and retx of SPS uses SPS-RNTI with NDI set to 1 which is not HARQ process sharing since the process is still used to for the TB initially transmitted via GF/SPS resource.

	LG
	Option 1.

	Samsung
	We prefer Option-1, as it allows adaptive retransmissions.

	CATT
	Option 1. 

	OPPO
	Option 1

	Sony
	Option 1

	Huawei
	Option 1.

	Convida Wireless
	Option 1


Summary 18: 12 out of 14 companies prefer Option 1. One companies insist that one SPS C-RNTI is sufficient for both Type 1 and Type 2, the rapporteur thinks that it depends on whether simultaneous transmission of Type 1 and Type 2 is allowed per cell, which is under discussion in RAN1, so it could be better to wait for more inputs from RAN1 and Type 1/2 C-RNTI is used tentatively as clarifed.
Proposal 18: From RAN2 perspective, dynamic grant addressed to Type 2 C-RNTI shall override the configured grant for Type 2 (SPS) for this transmission in case of overlap in time domain.
However, for GF Type 1, there is no L1 signalling to re-initialise the configured uplink resource assignment, Therefore, it is only necessary to discuss the issue in case of re-transmission.
Question 19: 
· For GF Type 1, based on your answer to Question 16, if you agreed HARQ processes can be shared, then, for initial transmission, can we confirm that only configured uplink grant is always used ?
	Company
	View

	vivo
	See answer of question 17



	Intel
	Yes, configured uplink grant is always used for initial transmission.

	Mediatek
	Unsure what is being clarified by this question.

Initial transmissions of GF type 1 will go on GF Type 1 resources.

	Ericsson
	See answer for Q17. A UE should use dynamic grant first if there is.

	InterDigital
	No. It should be possible to schedule an initial transmission using a dynamic grant for any HARQ process.

	Qualcomm
	No. We think which type of grant to use should be up to UE implementation.

	ZTE
	No. We think dynamically granted resources can also be used for initial transmission.

	Nokia
	If dynamic grant and GF grant at the same TTI for the same cell/BWP, we need to discuss which one to send (override or not), related to Q17.

	LG
	Question is unclear.

	Samsung
	No. We are not sure that for initial transmission of Type-1 contention with dynamic grant is not applicable. Rather than having a separate solution for such case, it is preferable to follow the same behavior irrespective of whether it is first HARQ transmission or retransmission. Hence, we prefer to follow the same behavior as provided in our answer to Question-20.

	CATT
	Yes, since GF Type is not L1 activated, initial transmissions can only go on configured UL grants.

	OPPO
	Not quite sure about the question, does it intend to clarify whether type 1 only supports initial transmission or initial transmission can only happen on type 1?

	Sony
	We are not sure about the question but assume dynamic grant has priority

	Huawei
	Yes. For GF Type 1, initial transmission should always on configured grant. In case the network sends a dynamic grant, the UE can consider it as “error case” because the network will never know when the UE will have URLLC service data with higher priority to transmit.

	Convida Wireless
	 No. Allow dynamic grant for initial transmission.


Summary 19: 4 companies think the initial transmission for GF Type 1 should always use the configured grant because there is no L1 signalling for activation. However 8 companies think dynamic grant always has higher priority. Given that some companies are not quite sure about the question, the rapporteur thinks that it needs further discussion.
Proposal 19: From RAN2 perspective, dynamic grant addressed to Type 1 C-RNTI shall override the configured grant for GF Type1 for this initial transmission in case of overlap in time domain.

Question 20: 
· For GF Type 1, based on your answer to Question 16, if you agreed HARQ processes can be shared, then, for retransmissions
· Option 1: Dynamically scheduled UL resource assignment addressed to Type 1 C-RNTI overrides the configured one for this retransmission, i.e. the UL resource allocated by dynamically UL resource assignment shall replace the configured one.
· Option 2: Dynamically scheduled UL resource assignment addressed to Type 1 C-RNTI cannot override the configured one.
	Company
	View

	vivo
	See answer of question 17



	Intel
	Option 1

	Mediatek
	Option 1: Similar to Q18, dynamically scheduled resource assignment replaces the configured resource assignment in case of overlap, except if the grant is received later than K2 before the start of the configured grant

	Ericsson
	This question assumes separate C-RNTIs. Only SPS C-RNTI has been agreed in previous meeting. We prefer to use SPS C-RNTI for both. 

We would like to have the same UE behavior, i.e. dynamic grant can always override a RRC or RRC+L1 configured grant.

	InterDigital
	Option 1, i.e. dynamic grant overrides configured grant always.

	Qualcomm
	Option 1. 

	ZTE
	Option 1 is preferred, same as question 18.

	Nokia
	For retx, if it is addressed to SPS/GF-RNTI, it should not be considered as process sharing.

	LG
	Question is unclear. 

	Samsung
	We prefer Option-1 for both initial transmission and retransmissions

	CATT
	Option 1, the same behavior regarding re-transmissions should apply to both Type 1 and Type 2.

	OPPO
	Option 1

	Sony
	Option 1

	Huawei
	Option 1

	ASUSTeK
	Same answer in Q17.

	Convida Wireless
	Option 1


Summary 20: Same results as to Q18,

Proposal 20: From RAN2 perspective, dynamic grant addressed to Type 1 C-RNTI shall override the configured grant for GF Type1 for this repetition in case of overlap in time domain.
2.7 HARQ and transmission

Regarding HARQ and transmission aspects, RAN2 made agreement that for SPS, as in LTE-SPS, retransmissions for SPS transmission are based on uplink grant/DL assignments received on SPS C-RNTI.  SPS C-RNTI is configured by RRC signalling. 
In LTE UL SPS, L1 signalling addressed to SPS C-RNTI is allowed to either activate SPS transmission or HARQ for retransmitted TB. In order to distinguish these two different cases, different value NDI is used corresponding to different case. 
Question 21: 
· For Type 2 (SPS), if the received uplink grant addressed to Type 2 C-RNTI ,
· If the NDI in the received HARQ information is 1, consider the NDI for the HARQ process not to have been toggled, as in LTE ?
· If the NDI in the received HARQ information is 0,  consider the NDI for this HARQ process to have been toggled, as in LTE ?
	Company
	View

	vivo
	We would like to keep fixed NDI=0 for new transmission/activation and NDI=1 for retransmission, i.e., same as LTE.

	Intel
	Same as LTE

	Mediatek
	Yes, LTE behaviour can be reused for NDI indication in Type 2 SPS

	Ericsson
	This question assumes separate C-RNTIs. Only SPS C-RNTI has been agreed in previous meeting. We prefer to use SPS C-RNTI for both. We think the LTE behavior should be maintained. We do not see this as HARQ feedback as such but rather a retransmission grant.

	InterDigital
	Yes, same as LTE.

	Qualcomm
	Yes, as in LTE

	ZTE
	Same as LTE.

	Nokia
	For LTE SPS, we use dynamic grant addressed to SPS C-RNTI with NDI set to 1 for SPS retx. And NDI set to 0 is for SPS activation/deactivation. So bullet 2 seems to be wrong, NDI set to 0 should be for activation/deactivation.

	LG
	Yes.

	Samsung
	We prefer to have same procedure as defined for LTE. Note that RAN1 is additionally discussing the use case of ACK transmission using group common PDCCH which should be considered in the HARQ ACK/NACK discussion.

	CATT
	Yes, as in LTE.

	OPPO
	Yes

	Sony
	Yes, as in LTE

	Huawei
	Yes, as in LTE.

	Convida Wireless
	Yes, as in LTE.


Summary 21: All companies agree to reuse LTE principles.
Proposal 21: For Type 2 (SPS), if the received uplink grant addressed to Type 2 C-RNTI ,

· If the NDI in the received HARQ information is 1, consider the NDI for the HARQ process not to been toggled, as in LTE.
· If the NDI in the received HARQ information is 0, consider the NDI for this HARQ process to have been toggled, as in LTE.
Since there is no L1 signalling to activate the GF Type 1 resources, we need to discuss how to handle retransmission based on received uplink grant addressed to Type 1 C-RNTI.
Question 22: 
· For GF Type 1, if the received uplink grant addressed to Type 1 C-RNTI, 
· If the NDI in the received HARQ information is 1 when available (details on DCI design is pending to RAN1), should MAC entity consider the NDI for the HARQ not to have been toggled, as in Type 2?
	Company
	View

	vivo
	We would like to keep fixed NDI=1 for retransmission, i.e., same as LTE.

	Intel
	Yes, NDI=1 indicates retransmissin, as in LTE.

	Mediatek
	There is no need for NDI information for Type 1 uplink grant. An uplink grant addressed to the C-RNTI of a Type 1 configuration can only be used for retransmission.

	Ericsson
	This question assumes separate C-RNTIs. Only SPS C-RNTI has been agreed in previous meeting. We prefer to use SPS C-RNTI for both. We think the LTE behavior should be maintained. We do not see this as HARQ feedback as such but rather a retransmission grant.

	InterDigital
	Yes, same as in Type 2.

	Qualcomm
	Yes, sane as Type 1.

	ZTE
	Yes. Although there is no activation/deactivation via L1 signaling for GF type 1, the retransmission should be the same as GF type 2. 

	Nokia
	Aligning with current LTE SPS could be ok. But it also depends on HARQ design in RAN1 for type 1. To be decided later or by RAN1.

	LG
	We don’t know yet whether Type 1 C-RNTI is used or not. If retransmission is supported, Type 1 C-RNTI is needed. Otherwise, Type 1 C-RNTI is not needed.

	Samsung
	NDI=1 is regarded as retransmission (i.e. same as Type-2). NDI=0 is not applicable for Type-1. Any other optimizations can be considered in future. Note that RAN1 is additionally discussing the use case of ACK transmission using group common PDCCH which should be considered in the HARQ ACK/NACK discussion.

	CATT
	Yes, same behavior for both grant types.

	OPPO
	Yes, besides we have not yet agreed to introduce Type 1 C-RNTI

	Sony
	Yes same behavior for both

	Huawei
	Yes, NDI = 1 indicates retransmission as in Type 2 (SPS). Due to lack of activation operation for GF Type 1,we would suggest NDI = 0 can be used to indicate ACK to make use of such a field. 

	Convida Wireless
	Yes, NDI = 1 as retransmission for type 2.


Summary 22: 13 companies think NDI=1 indicates retransmission as in Type 2 (SPS) and 1 company thinks NDI information is not needed in this case because it can only be used for retransmission. 1 company suggests RAN2 would make alignment with current LTE SPS but it should be concluded by RAN1 and 1 company is not clear whether Type 1 C-RNTI is needed or not. The rapporture thinks Type 1 C-RNTI for retransmission has been agreed in RAN1 but DCI format design regarding GF Type 1 can be pending to RAN1.
Proposal 22: For GF Type 1, if the uplink grant addressed to Type 2 C-RNTI is received, RAN2 understands NDI=1 indicates the retransmission should be performed if present.

How to handle retransmission and calculate HARQ ID with repetition K is still FFS in RAN2, which is also under discussion and can be handled in RAN1. 
- FFS a timer T is started after an UL transmission and a HARQ process waits for feedback. 

- FFS whether the UL Transmission is considered as  ACK or NACK after expiry of the timer T. 

- FFS – HARQ ID calculation

Since HARQ timing is flexible, unless HARQ feedback indicating ACK is received by the UE, the UE shall keep the data in the corresponding HARQ buffer and no new data can be sent in configured resources with the same HARQ process. Therefore, the UE behavior needs to be specified if a HARQ feedback is not received before the expiry of timer T of this HARQ process [4] [5] [6] [10]. 
Note: For the following Questions 23 – 30, companies are encouraged to provide views on those questions but RAN1 is expected to have decision on them.
Question 23: 
· For both GF Type 1, and Type 2 (SPS), do you agree to introduce a “timer T” that is configured for the UE to wait for any HARQ feedback after an UL transmission on a HARQ process ?
	Company
	View

	vivo
	No explicated timer T. we prefer the below rule.
If there is the available new data arrival and there is no dynamic retransmission scheduling in this subframe for the UL grant-free resource, then the data in the HARQ process buffer should be replaced by the new data. The data in the HARQ process buffer should be kept if there is no available new data in the UE buffer.

	Intel
	We agree to introduce a timer so that that UE assumes ACK if a retransmission grant for the associated HARQ process ID is not received before the expiry of the timer.

	Mediatek
	Yes

	Ericsson
	Timer T is configured. A timer-based approach offers flexibility and is more forward compatible.

It is better than the following option, i.e., “implicit” timer:  

· UE keep the data in the buffer after the transmission and use other HARQ processes for new data transmsion. Once this HARQ process is used for transmission again and all other HARQ processes are in-use, the data buffer for this HARQ process is flushed for new data.  

This option requires that the number of HARQ processes is large/configurable and/or SPS periodicity is long so that it leaves sufficient time at gNB side for processing, see R2-1711253 for illustration. 

	InterDigital
	Yes

	Qualcomm
	Yes, we think explicit feedback with such a timer is necessary if a SPS/GF is shared between UEs and high reliability is required. But for other scenarios (e.g. dedicated to a single UE), then this timer T is not necessary.  For this reason, we propose whether to have this timer should be configurable. 

	ZTE
	We think an implicit timer is enough, which means the UE flush the HARQ buffer if it does not receives HARQ feedback before the next configured grant which is associated to the same HARQ processs. 
In addition, since the similar issues have also been discussed in RAN1, maybe we can wait for the input from RAN1.

	Nokia
	Depends on the RAN1 design on HARQ ID derivation.

Note that it was already agreed no UE autonomeous retx on the SPS resource, only rely on gNB dynamic scheduling, can rely on gNB to detect the initial transmion and schedule retx via dynamic grant.

	LG
	For Type 1: Assuming that GF Type 1 is shared resource, HARQ feedback cannot be used because the network may not able to identify all UEs transmitting the UL data on GF Type 1 resource. We think, the network will indicate the UE for which the network successfully receives the UL data by using a MAC CE including the UE ID of successful UE. This MAC CE will be transmitted by using PDCCH addressed to Type 1 C-RNTI. The UE shall wait ‘time T’ to receive this MAC CE, and if MAC CE is not received, the UE shall consider the UL data transmission is failed.

For Type 2: As Type 2 SPS is dedicated resource, the UE determines whether the UL data transmission is successful or not by receiving another scheduling. Even if Timer T is used, non-adaptive retransmission is not supported, so we don’t understand why Timer T is needed.

	Samsung
	Yes. Timer functionality is useful for flexible HARQ and to reduce UE power consumption to monitor for HARQ ACK/NACKs

	CATT
	RAN1 hasn’t design PHICH in NR so far. Then there is no HARQ feedback for UL transmission. However, UE can wait for retransmission scheduling during a “Timer T” and consider the transmission successful when the “Timer T” expires.

	OPPO
	Firstly, it should be clarified what’s the different between repetition and retransmission? Is T also applied after each repetition?
Secondly, RAN1 is discussion a explicit feedback using PDCCH, so if this is the case, we don't think T is needed.
Thirdly, T may be beneficial when there is no explicit feedback. 

	Huawei
	Yes, we prefer to introduce an explicit timer T to handle retransmission for at least GF Type 1 and Type 2 (SPS). The length of the window may depend on how long the gNB expects the UE to keep the HARQ buffer and the periodicity of the configured GF resources. If a small value of the length is used, it implies that gNB should be capable of completing the decoding and feedback within the short window. Otherwise, a large value shall be adopted. The length of window can be even larger than the periodicity of GF resources. In this case, the UE may skip the next available GF occasion associated with the same HARQ process after last transmission while it can be used by the others to mitigate the collisions.

	Convida Wireless
	Yes, a timer is configured for the UE to wait for any HARQ feedback after an UL transmission on a HARQ process.


Summary 23: 8 companies think an explicit timer T is needed and 2 companies prefer to have an implicit timer T. Only  1 company thinks it depends on HARQ ID determination in RAN1 and 1 company have some concerns on the possibility of explicit feedback using PDCCH in RAN1. The rapporteur noticed the same question is also captured into RAN1 [90b-NR-34] Email discussion for UL GF for proposals approval and other issues related to RRC signaling. 
Proposal 23: From RAN2 perspective, a timer T is needed for the UE to wait for any HARQ feedback after an UL transmission on a HARQ process.
Question 24: 
· If you support to introduce “a timer T”, please provide the details of the timer T configuration including the following 4 aspects. 
· 1. a separate timer from UL Retransmission timer or ULRetransmission timer
· 2. how to set the proper length of the timer, e.g., by explicit RRC configuration
· 3. when to start the timer with/without repetition, e.g. after initial transmission/retransmission and/or K repetitions
· 4. how to stop the timer with/without repetition
	Company
	View

	Intel
	1. The timer is indendent from UL Retransmisison timer, which is used for DRX.

2. The timer is configured by RRC.
3. The timer is started after initial transmission.
4. The timer is stopped and restarted after receiving UL grant scheduling a retransmission for this HARQ process ID


	Mediatek
	As the current UL retransmission timer is defined only for DRx, a separate timer is needed for Type 1/2 configurations. 

The length is set by RRC. 
The timer is started after the initial transmission ends, regardless of whether repetitions are configured or not. 
The timer stops if;
· an uplink dynamic grant for this HARQ process is scheduled or,
· feedback is received for this HARQ process 

	Ericsson
	1. In LTE, "drx-ULRetransmissionTimer (one per asynchronous UL HARQ process)" specifies the maximum number of consecutive PDCCH-subframe(s) until a grant for UL retransmission is received. After the timeout, UE goes to DRX state, and the consideration is more on the trade-off between gNB scheduling flexibility and UE energy consumption, but latency is not considered. For SPS UL, we have to consider the latency of MAC PDU associated with current HARQ process, and thus it is more convenient to have a different value.   

2. RRC
3. Without repetition, after initial transmission/retransmission; with repetition, after K repetitions
Timer can be re-set upon initial transmisions or retransmissions, no specific stop action is required.

	InterDigital
	1. Separate timer
2. RRC configuration
3. After last of K repetitions, if configured. However, reception of HARQ feedback should be possible from the first repetition
4. Timer is started/restarted for each transmission/retransmission (or set of K repetitions).

	Qualcomm
	1. We think this timer can be the same as the existing UL Retransmission timer.

2. The duration of this timer can be configured by RRC
3. The timer starts after the initial/first transmission, regardless whether repetition is configured or not, to allow early termination
4. In either case (with/without repetition), the timer is stopped when either an explicit (e.g. N/ACK) or implicit (e.g. grant for reTx) feedback is received. 

	LG
	The timer T is configured by RRC. Timer starts when the UE transmits UL data on Type 1 GF resource. Timer stops when the UE receives a MAC CE with PDCCH addressed to Type 1 C-RNTI

	Samsung
	UL Retransmission Timer can be reused which is configured based on DRX mechanism. UL Retransmission timer is started after expiry of HARQ RTT timer. The timer is stopped at reception of UL grant. In this way, number of repetitions is transparent to the timer.

	CATT
	1. Separate timer
2. RRC configuration, one timer per HARQ process
3. Timer is started at the end of the first transmission if no repetition is configured, and at the end of the Kth transmission if repetitions are configured
4. Upon reception of an UL grant for this HARQ process

	OPPO
	We are not convinced why T is needed.

	Huawei
	1. A separate timer, we think the functionality of such a timer is different from Retransmission timer. When the timer expires, the UE could expect to retransmit or initiate a new transmission depending on Q26.
2. RRC configuration,
3. After the initial transmission and retransmission regardless of repetition and early termination shall be allowed.
4. The timer is stopped when a dynamic grant or explicit HARQ feedback.

	Convida Wireless
	1. A separate timer for grant free.

2. Configured by RRC

3. The timer is set for each initial transmission and retransmission.

4. Dynamic grant will reset or stop the timer


Summary 24: 
· 1. 8 out of 11 companies  thinks the timer should be indepent from retransmission timer 

· 2. 9 out of 11 companies thinks the timer should be configured by RRC

· 3. 3 companes think the timer should be started/restarted after the initial transmission/retransmission ends, regardless of whether repetitions are configured or not. While 3 companies think it should be after initial transmission without repetition and after K repetition if configured.
· 4. 5 companies think the timer can be stoped when a dynamic grant or HARQ feedback is received for this HARQ process
Proposal 24a: From RAN2 perspective, a separate timer T is configured by RRC and it can be stopped when a dynamic grant or HARQ feedback is received for this HARQ process. 
Proposal 24b: RAN2 to decide when to start/restart the timer and options include,
· Option 1. It is started/restarted after the initial transmission/retransmission regardless of whether repetition is configured or not.

· Option 2. It is started/restarted after initial transmission/retransmission without repetition and after K repetition if repetition is configured.
RAN2 made agreement that for Type 2 (SPS), as in LTE-SPS, retransmissions for Type 2 transmission are based an uplink grant/DL assignments received on SPS C-RNTI.  However, for GF Type 1, how to perform retransmission is FFS after online discussion.
Question 25: 
· For Type 2 (SPS), if you support to introduce “a timer T”, shall a UE assume “ACK” in case it does not receive HARQ feedback, e.g., a dynamic uplink grant addressed to Type 2 C-RNTI. If not, what is UE behavior of UL (re) transmission after an initial UL transmission?
	Company
	View

	Intel
	Yes, we prefer a unified approach for type 1 and type 2. In addition, we consider to extend the timer approach to grant based transmissions as well.

	Mediatek
	We prefer that the UE should assume ‘ACK’ in case HARQ feedback is not received and the timer expires. The HARQ buffer is flushed on timer expiry.

	Ericsson
	We support this, i.e., if no retransmissions UL grant is received within time T, then UE considers the transmission successful and the HARQ process is overwritten by new data. We want the same UE behavior for both RRC and RRC+L1 configured grant.

	InterDigital
	We prefer that the UE assumes “NACK” and leaves the data in the HARQ process. In the opposite case, in case the network sends “NACK” and the UE misses the DCI, a retransmission by higher layers would be required. 

	Qualcomm
	If explicit feedback is configured (see our reply to Question 23), then it assumes a NACK if neither explicit nor implicit ACK is received upon expiration of the timer.  Otherwise, it assumes an “ACK” if it does not receive HARQ feedback, as in LTE.

	ZTE
	In order to save the signaling overhead for HARQ feedback, we think “ACK” should be assumed in case that no HARQ feedback has been received when “timer T” expires. And we think this assumption should apply to both type 1 and type 2.

	Nokia
	Apart from configured repetition, retransmission should only rely on dynamic grant from gNB. It works also without T.

	LG
	For Type 2, Timer T is not needed.

	Samsung
	ACK is assumed at timer expiry

	CATT
	Same view as Intel/Ericsson. We prefer a unified approach for both type 1 and type 2.



	OPPO
	We prefer type 1 and type2 have unified operation

	Huawei
	Yes, since RAN2 early decided that Type 2(SPS) retransmission can only based on dynamic grant, so we prefer the UE to assume “ACK” for Type 2 when the timer.

	Convida Wireless
	If the UE does not detect a retransmission DCI or HARQ feedback, An ACK should be assumed when the timer expires.


Summary 25: Only 7 out of 13 companies explicity prefer the UE to assume “ACK” when the timer expires for Type 2 (SPS). The rapporteur understands it is captured as well in RAN1 email discussion without conclusion and it may depend on whether explicit ACK is supported or not. Therefore the rapporteur suggests it can be handled and decided by RAN1.
Proposal 25: It is up to RAN1 to decide whether the UE assumes “ACK” or “NACK” when the timer expires for Type 2 (SPS).
Question 26: 
· For GF Type 1, if you support to introduce “a timer T”,what is UE behavior if a UE does not receive HARQ feedback during the duration of the timer?
· Option 1: UE assumes “NACK” 
· Option 2: UE assumes “ACK”
· For GF Type 1, if you do not support to introduce a timer T,what is UE behavior of UL (re)transmission after an initial UL transmission?
	Company
	View

	vivo 
	Option 2. We assume that there is no explicit feedback for UL transmission the UE will assume ACK, same as LTE.

	Intel
	Option 2: same as LTE

	Mediatek
	Option 2: Similar to Q25,  we prefer that the UE should assume ‘ACK’ in case HARQ feedback is not received and the timer expires. The HARQ buffer is flushed on timer expiry.

	Ericsson
	We do not see the reason to have two separate questions Q25, Q26. Our answer applies to UL transmission using a configured grant (both type 1 and type 2)

	InterDigital
	Same as Q25. We prefer to have same behavior for both type 1 and type 2.

	Qualcomm
	Our answer is the same as to Question 25.

	ZTE
	Option 2 is preferred if “Time T” is introduced as for type 2 GF. 

	Nokia
	ACK, or it doesn’t matter since no UE autonomeous retransmission.

	LG
	In LTE, HARQ feedback is initially set to NACK. Thus, if no feedback is received, the UE will assume the feedback as NACK.

Similar to LTE, we think that the UE waits ‘time T’ to receive a MAC CE with PDCCH addressed to Type 1 C-RNTI after the UE transmits UL data on Type 1 GF. If MAC CE is not received, the UE shall consider the UL data transmission is failed.

	Samsung
	Option-2. ACK is assumed after timer expiry

	CATT
	ACK

	OPPO
	A question to the companies supporting option 2, how does the UE differentiate whether the network successfully decoded the data (i.e.,truly ACK) or the network totally miss detect the data?

	Huawei
	Option 1, Due to the fact that GF resources can be shared among multiple UEs,  we would like UE to assume “NACK” in order to handle collisions for reliablity. Also if DCI indicating NACK is missing, it would cause UE to flush buffer by assuming “ACK” , so the data will have no chance to be retransmitted. Therefore we prefer Option 1 over 2 from the perspective of reliability. 

	Convida Wireless
	Option 2, The UE should assume ACK upon timer expitation.


Summary 26: Similar results as to Q25 and 2 companies raise the question how to handle the collision and DCI missing problem. The rapporteur understands that we can leave it to RAN1.
Proposal 26: It is up to RAN1 to decide whether the UE assumes “ACK” or “NACK” when the timer expires for GF Type 1.
Question 27: 
· For GF Type 1,if you support the UE assumes “NACK” after “a timer T”, whether the UE shall retransmit the data using the configured uplink grant, from RAN2 point of view. 
	Company
	View

	Mediatek
	If the UE assumes ‘NACK’ (which we do not prefer), retransmitting data using the configured resources that failed earlier would be unwise. It would be better to indicate a Type 1 failure to the gNB using a mechanism such as an SR. 

	InterDigital
	The UE retransmits the data using the next available uplink grant (configured or dynamic) that has the corresponding HARQ process ID.

	Qualcomm
	Yes, UE retransmits using the configured UL grant.

	Nokia
	No, should only rely on dynamic grant for retransmission with asynchronous HARQ.

	LG
	If MAC CE is not received within Time T, the UE shall consider the UL data transmission is failed, and performs retransmission. As the network may not identify the failed UE, the retransmission needs to be performed by not incrementing RV, perhaps on GF Type 1 resource.

	Huawei
	We support the following retransmission can be on configured grant. 

	Convida Wireless
	UE retransmits via either configured or granted retransmission.


Summary 27: Similar results as to  Q25/26
Proposal 27: It is up to RAN1 to decide whether the retransmission can use the configured grant or not.
HARQ ID determination is regarded as issues for RAN2 to study during RAN2 99 meeting. With the possibility of repetition, how to derive the HARQ ID is FFS. 
In order to derive HARQ ID, it is necessary to clarify the definition of “period” determining “GF/SPS occasion” where uplink resource is configured.  As illustrated in Figure 1, “P” refer to the duration of the repetitions where K repetitions of a TB are mapped to a “resource” within one “period” as in LTE, while “p” refers to the periodic configured GF resources where one of the K repetitions of a TB is mapped to a “resource”.
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Figure 1. Illustration of different definitions of “period” for GF Type 1, and Type 2 (SPS) resources
Question 28: 
· For both GF Type 1, and Type 2 (SPS),  from RAN2 point of view,what is understanding of “GF period” regarding GF occasion?
· Option 1: p.
· Option 2: P.
	Company
	View

	vivo 
	We prefer the Option 2 from RAN2 point of view, however the discussion on multiple slots resource allocation in RAN1 will impact the final understanding.

	Intel
	We prefer Option 2.

	Mediatek
	Option 1: As in LTE, we prefer that period refers to periodicity of the actual transmission occasion. Using a definition of resource using ‘p’ allows flexible occasions (See Q29) which is necessary to meet URLLC latency requirements. 

However for eMBB (VoIP) type services, Option 2 would be suitable. Both options could be supported via gNB configuration.

	Ericsson
	In our view, option 2 is the periodicity. It is better not to mix up the repetition and the resource configuration. Option 2 works both for with repetition and without repetition.  According to this understanding, repetition occurs within one periodic SPS resource.

	InterDigital
	It is difficult to answer this without knowing how/where “GF period” is to be used. However, we see the benefit of distinguishing between the two types of interval, and Option 2 could make sense. Do we assume that P = K p ?

	Qualcomm
	We share the same view with Ericsson

	ZTE
	We prefer option 2, i.e. “GF period” is P. 

With this kind of configuration, for each P, the K number of resources for K repetitions of a TB can be configured with a smaller interval, e.g. continuously in time domain. Thus it can speed up the K repetitions transmission. 
Further, this method decouple the resource pattern for one K repetitions and interval of different K repetitions (as interval in LTE SPS) and provides further flexibility in configuration.
With option2, the HARQ process ID of a K repetitions of a TB depends only on the location of the P, i.e. no matter how the K resources are configured within a P and independent of value of K.
The delay between data coming and start of  K repetition for the data depends on value of P. If the delay is a concern, network can configure multiple set of configuration with different time/frequency resource. The offset of the start of  a K repetition (P) are set differently. UE can chose a configuration which has nearest next occasion for data transmission.

	Nokia
	Can only be decided after how HARQ operates works is more clear in RAN1.

	LG
	Option 2: P. The repetition is performed in PHY. Therefore, the repetition is invisible to MAC.

	Samsung
	We prefer Option-2 (i.e. repetitions are in consecutive slots/minislots), as Option-1 may result in complications towards HARQ process id calculation.

	CATT
	Option 1 is seen more flexible to define/update the number of retransmissions over a configured periodic set of resources. 

	OPPO
	Option 2 is our understanding, during the P, all repetitions share the same HARQ  Process ID.

	Sony
	We prefer option 2. Same as Ericsson view. K repetition resrouces should be included within one periocdic.

	Huawei
	We prefer Option 1 because it offers flexibility of resource configuration. If Option 2 is adopted with repetition, it would require the resources for repetition should be continuous within such a bundle of resource. However, how to configure the resource for initial and repetition is under discussion on RAN1, we understand it should be up to RAN1.


Summary 28: The rapporteur understands the definition of period is coupled with HARQ ID determination. However, it is difficult to conclude on HARQ ID determination based on answers to the following Question 30, 8 companies explicitly prefer Option 2 while 3 companies explicitly prefer Option 1. And 3 companies have some concerns on choosing between Option 1 and 2, because it depends on some input from RAN1 on resource allocation, repetition operation and HARQ procedure. Therefore, the rapporteur suggests RAN1 to make the final decision.
Proposal 28: It is up to RAN1 to decide the definition of period which is related to HARQ ID determination.
In addition, some companies in RAN2 proposed to support flexible occasion for initial transmission in order to reduce the transmission latency [1] [2] [11], which is also under discussion in RAN1 [3]. As illustrated in Figure 2, transmission can be initiated on any GF/SPS occasion followed by repetitions of the same TB.
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Figure 2. Illustration of different definitions of “period” for GF Type 1, and Type 2 (SPS) resources
Question 29: 
· For both GF Type 1, and Type 2 (SPS),  from RAN2 point of view,do you agree to introduce the “flexible occasion” for initial transmissions.
· Option 1: Yes.
· Option 2: No.
	Company
	View

	vivo
	Option 1. Flexible occation can give the low latency.

	Intel
	Option 2. In order to have a clear mechanism to identiy UEs and HARQ processes, separate resources for initial transmission and retransmissions are desirable. The lower latency can be achieved by configuring multiple resource configurations at least for GF Type 1

	Mediatek
	Option 1: In order to meet URLLC latency requirements, it is essential that data transmission starts as soon as UL traffic arrives.

However for eMBB (VoIP) type services, both options would work.

	Ericsson
	Both flexible starting time and non-flexible starting time should be supported, and can be configured by the network. Note that, to support a flexible starting time, some orthogonal resources, such as cyclic shifts in DMRS or different frequency locations, are needed. 
A flexible starting time is beneficial for infrequent UL URLLC traffic. However, it is not necessary for periodic UL URLLC traffic and eMBB traffic. In particular, for periodic UL URLLC traffic, an alignment of periodicity and offset can be achieved by network implementation or other one-time 
ignaling from UE.

	InterDigital
	Option 1.

	Qualcomm
	Option 1 (Yes)

	ZTE
	Option 1. We understand the motivation to introduce flexible occasion for initial transmission is to reduce transmission delay and we prefer to have multiple set of configuration with different time/frequency resources.  

	Nokia
	To be decide after HARQ operation is more clear in RAN1.

	LG
	Option 2

	Samsung
	Option-2: Flexible occasion transmission may lead to complications in RAN1 design for HARQ decoding operation (e.g. transmission timing may be restricted by number of repetions and RV version used), there is not much support required from RAN2 perspective. Hence, this issue should be discussed in RAN1 only.

	CATT
	Option 1 (Yes)

	OPPO
	Option 1

	Sony
	We prefer option 2. Same as Intel view. Initial transmission location within K repetition should be fixed to avoid ambiguity on RV order. The initial transmission should link to the first occasion of configured/indicated resources with K repetition. For type 1, to reduce the latency, multiple resource configuration would be useful.

	Huawei
	Option 1. Flexible occasion for initial transmission can achieve lower latency, which is important to URLLC service. In order to differentiate initial and repetition, one possible way is to use different DMRS for the initial and subsequent repetitions/retransmission. It is also under discussion in RAN1, from RAN2 point of view, we would suggest to adopt Option 1 and no obvious issue is identified.


Summary 29: 8 companies prefer Option 1 and 4 companies prefer Option 2. 1 company thinks both Options can be supported. 2 companies think it should be disussed in RAN1 only. In general, majority companies support Option 1 to allow flexible occasion for initial transmission from RAN2 perspective. The rapporteur thinks RAN1 is also discussing the same question and RAN2  input can be used for reference. 

Proposal 29: RAN2 supports flexible occasion for, initial transmission for both GF Type 1 and Type 2 (SPS). 
Question 30: 
· From RAN2 point of view, is the following proposals for HARQ ID calculation agrreable? If not, what is your suggestion or modification?
· Based on your answer in Question 28, for both GF Type 1 and, Type 2 (SPS), 
· The HARQ ID of the K repetitions of a TB should be the same
· The HARQ ID is at least determined by 
· the number of HARQ processes in the configuration；
· repetition K；
· GF/SPS occasion；
and one example would be HARQ Process ID = [floor(current_GF/SPS occasion / Repetition factor K)] modulo numberOfConfUlGF/SPS-Processes [1].
	Company
	View

	vivo
	Yes. We are fine to bundle the HARQ process ID with the GF/SPS occasion.

	Intel
	No. In case of single resource configuration, We prefer to reuse the LTE formula to calculate HARQ process ID, e.g. period (discussed in Question 28) is used in place of semiPersistSchedIntervalDL and semiPersistSchedIntervalUL as in LTE formula. 

If multiple resource configurations are supported (pending RAN1 decision), then the LTE equation needs to be updated to cover different number of HARQ processes per configuration. One example of such updated equation is:
HARQ Process ID = {[floor(CURRENT_TTI/semiPersistSchedInterval(i))] modulo numberOfConfSPS-Processes(i) + harqProcessOffset(i)} modulo totalNumberOfConfSps-Processes;
Where I – index of the resource configuration and multiple parameters such as semiPersistSchedInterval(i), numberOfConfSPS-Processes(i), harqProcessOffset(i), are configured per each resource configuration.

	Mediatek
	We prefer that the same principle as LTE is reused for HARQ process ID determination i.e. (GF/SPS occasion) modulo numberOfConfUlGF/SPS-Processes. This is illustrated below:
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The HARQ ID of the K repetitions of a TB should be the same. The HARQ process ID used for the repetitions corresponds to the occasion of the first transmission.
The receiver could work out the occasion of the first transmission from the repetition ID as illustrated below [11]
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	Ericsson
	As there are on-going dicussions in RAN1 on the same topic, we prefer to have their outcome as base-line for further RAN2 decisions.

	InterDigital
	We expect this to be decided in RAN1. RAN1 has reached the following agreement by email:
Agreements:
•        For UL transmission without UL grant, 
–       The HARQ ID for a TB should be the same during the repetitions and retransmissions if any.
–       The HARQ ID is at least determined by 
•        the number of HARQ processes in the configuration
•        the time-domain resource for the UL data transmission
•         FFS: other factors such as frequency-domain resource, DMRS, repetition K dependency on initial transmission.


	Qualcomm
	We prefer to reuse the LTE formula for calculating the HARQ process ID.

	ZTE
	We agree that the HARQ ID of the K repetitions of a TB should be the same.

As we indicated in question 28, the HARQ process ID is can be determined independent of value K. With option2 in question 28, P is similar to “interval” in LTE SPS. The LTE formula can almostly be reused.
The HARQ process ID can be determined by:
· The number of HARQ process in the configuration
· Interval of configured resources for a K repetitions (P in question 28) 
· A start process ID of the configuration. This is used to deffirentiate process ID of this configuration from others, if multiple configuration is supported to reduce transmission delay.
It would look like:
HARQ process ID = [floor(current_GF/SPS occasion/P)]modulo numberofConfUlGF/SPS-processes + start process ID.

	Nokia
	Some other factors are also under discussion in RAN1. To be decided by RAN1.

	LG
	Too early to discuss.

	Samsung
	HARQ Id should remain the same for all the K repetitions. But, we don’t understand how HARQ id calculation would depend on repetetion K (e.g. HARQ id calculation is not impacted if we use Option-2 for Question-28)

	CATT
	We should let RAN1 conclude on this.

	OPPO
	Use RAN1 outcome as baseline

	Huawei
	We understand the intention of HARQ ID determination by RAN2. From RAN2 point, we can assume the HARQ ID of K repetitions of a TB should be same so as to simply the calculation. As it was also discussed in RAN1 email discussion, we prefer RAN1 to take our consideration into account when concluding HARQ ID.

	Convida Wireless
	Based lined from the RAN1’s agreement.


Summary 30: 8 companies think the HARQ ID determination should be determined by RAN1. While for the rest, different companies have diverse options on how HARQ ID is derived through different equations. Therefore, although the rapporteur understands the intention of RAN2 to make such a decidion, it would be impossible to have any conclusion on equations for HARQ ID determination based on received answers. In view of the status, the rapporteur has to leave it to RAN1 and more inputs are needed.

Proposal 30: It is up to RAN1 to conclude the HARQ ID determination for both Type 1 GF and Type 2 (SPS). 
2.8 How to capture GF Type 1, and Type 2 (SPS) in MAC specs
The terminologies of “Type 1 and type 2 of UL transmission without uplink grant” are used by RAN1, so it is beneficial to have a proper naming for both UL transmission schemes without grant in RAN2 and to make alignment with understanding with RAN1 [7] [12] [13] [14].
 Question 31: 

From RAN2 point of view, in order to strive for a unified MAC modelling, it is proposed to have a umbrella term of “Transmission without dynamic scheduling”, if DL SPS is supported in NR, or “UL transmission without dynamic grant”, if there is no DL SPS in NR. Please find high level TPs of an outline of the sections with suggested terminologies in Appendix 1. Please indicate if you are fine with this approach. If not, what would be your suggestions?
	Company
	View

	vivo
	 We prefer to reuse the LTE terminology, i.e., “configured grant”

	Intel
	We’re fine with the proposed unified naming.

	Mediatek
	As configured grants are semi-persistently scheduled by the gNB, regardless of whether it is Type 1 or Type 2, the same terminology as in LTE can be reused, i.e. ‘Semi-Persistent Scheduling’ can be used for the unified MAC model.

Where differences exist, ‘Type 1 SPS’ and ‘Type 2 SPS’ terminology can be used to differentiate between the two modes of operation. 
Note: The agreements so far that are applicable for SPS only (not GF) should only be applied to Type 2 SPS.

	Ericsson
	It is preferred to reuse the LTE terminology, i.e. “configured grant” and we do not see any case requiring a difference.

	InterDigital
	We think the use of “umbrella terms” is useful in sections describing common functionality (i.e. 5.3 and 5.4) but not essential in other sections. More specifically:

In section 5.8:
· In this section it should be fine to use different terms for type 1 and type 2 operation. 
· Type 1 operation may be called “transmission without dynamic scheduling” or “transmission without grant” and is applicable to UL. 
· Type 2 operation can keep the term “semi-persistent scheduling” and is applicable to DL and UL as in LTE.
In sections “DL-SCH data transfer” (5.3) and “UL-SCH data transfer” (5.4)

· In these sections we prefer to use the terms “configured assignment” and “configured grants” which are applicable to both Type 1 and Type 2.

	Qualcomm
	We share the same view with Mediatek, i.e. use the terms “Type 1 SPS” and “Type 2 SPS”.  Our reaon is that the term SPS has been used since early releases of LTE and is well known in the industry. Introducing new names could potentially cause uncessary confusions. We think these terms are more straightforward, easier to write, use and communicate than the much longer “UL transmission without dynamic grant” or “Transmission without dynamic scheduling”. 

	ZTE
	We are fine with this approach.

	Nokia
	Quite long name, can just use “configured grant” for both.

	LG
	For Type 1, Contention-based Scheduling.

For Type 2, SPS.

	Samsung
	Given that Type-1 and Type-2 operations are similar to each other, only difference being the RRC configuration and activation methodology, we prefer to use term “SPS” for both the schemes.  Wherever differences exist, we can additional specify the SPS mode being Type-1 or Type-2. 
We also think that DL SPS operation should be specified as much as possible (i.e. similar to Option-2) to reduce the efforts to specify the same when RAN1 confirms DL SPS operation.

	CATT
	We prefer unified termimology, such as configured grant. and use Type 1 and Type 2 to differentiate both types, when needed.

	OPPO
	Also prefer to use “configured grant” for both.

	Sony

	We are fine with this approach. Terminology of current Appendix 1 is OK for us.

	CMCC
	Firstly, SPS/GF are just names. We’ve achieved the agreement in RAN1/2 relating to concepts of SPS and GF type 1/2, which causes no confusion so far. Even though it’s unnecessary, we’re still OK with the introduction of new names as long as no ambiguity will be caused.

	Huawei
	Regarding Type 1, it works with RRC configuration only and no extra L1 scheduling signalling is needed. In other words, date transmission for Type 1 is performed without extra grant once it is configured. Hence, it is obvious that “without dynamic grant” is essential characteristic among Type 1 and Type 2 and RAN1 has used the name for discussions for a period. To use such a umbrealla name will cause no ambiguity between RAN 1 and 2.
 “Configured grant” is a transmission opportunity (time/frequency/MCS level, etc.). Once it is assigned, whether by RRC signaling or by L1 signaling, there is no difference between type 1 and type 2. The “umbrella term” is for the transmission mode. Our umbrella term of “transmission without dynamic scheduling” or “UL transmission without dynamic grant” doesn’t replace “configured grant”, as it would still exist when it gets to the discussion of how to handle the configured “transmission opportunity” for SCell activation/deactivation, L1 signaling overriding, 
Type 1 and Type 2 will be used where differences exist in specifc handling after clear understanding in this email discussion.  

	ASUSTeK
	We prefer to reuse the LTE terminology.

	Convida Wireless
	Type1 and Type2 are not exactly the same, as long as the “umbrella term” doesn’t cause any confusion between Type 1 and type 2, we are OK with it.


Summary 31: On one hand, regarding unified naming, 6 companies agree with the proposed unified terminology of “UL transmission without dynamic grant” or “Transmission without dynamic scheduling”. 6 companies prefer to reuse the LTE terminology of configured grant as a unified terminology while only 3 companies have preference to use SPS  . On the other hand, regarding separate naming, 2 companies propose to have separate naming of Type 1 and Type 2. 
In general, majority of companies don’t think “SPS” is a good “umbrella term” to cover both Type 1 and Type 2. Hence, from the rapporteur view point, it is proposed to discuss either having a new “umbrella term” for both Type 1 and Type 2 or having separate terms for Type 1 and Type 2.
Proposal 31:.RAN2 to discuss how to capture GF Type 1 and Type 2 (SPS) in MAC with the options including,
· Option 1. Unified naming
· Option 1a: UL transmission without dynamic grant or Transmission without dynamic scheduling
· Option 1b: Transmission with pre-configured grant (TPG)
· Option 2. Separate naming
· Option 2a: Transmission without grant for Type 1 and SPS for Type 2
· Option 2b: UL Transmission without dynamic grant for Type 1 and SPS for Type 2
3. Email Discussion Results
Proposal 1: RAN2 confirms that no addition issues need to be addressed regarding activation/deactivation for Type 2 (SPS) and an RNTI can be used at least for one resource configuration in a serving cell for Type 2 (SPS).

Proposal 2: GF Type 1 resource shall be activated upon RRC configuration according to resource allocation in terms of periodicity and offset provided within the configuration.

Proposal 3: When GF Type 1 or Type 2 (SPS) is released by RRC, the corresponding configured resources shall be released. 
Proposal 4: For Type 2 (SPS), the MAC entity shall clear the configured uplink resource assignments immediately after transmitting confirmation MAC CE for the Type 2 (SPS) release, as in LTE.
Proposal 5: For GF Type 1, the MAC entity shall release the configured uplink resource assignments immediately when receiving RRC reconfiguration message of GF Type 1 release.

Proposal 6: Retransmissions of GF Type 1 and Type 2 (SPS) can continue with dynamic grant as long as RRC configured RNTI(s) of GF Type 1 and Type 2 (SPS) is valid.

Proposal 7: RAN2 to discuss whether to suspend or release the configured resources of GF Type 1 of one SCell when the SCell is deactivated.

Proposal 8: The MAC entity shall clear the configured resources of one SCell for Type 2 (SPS) when the SCell is deactivated.

Proposal 9: For Type 2 (SPS), RAN2 clarifies that “clear” operation means the configured resources are no longer valid while the RRC configuration is kept. For GF Type 1, “clear” can be replaced by “release” or “suspend” depending on whether RRC configuration is valid or not.

Proposal 10: For GF Type 1, when one BWP is deactivated, the MAC entity shall not transmit on UL-SCH within the BWP.
Proposal 11: RAN2 to discuss when one BWP is deactivated, whether the MAC entity shall clear the configured resource for Type 2 (SPS).

Proposal 12: The MAC entity shall clear all configured resources for Type 2 (SPS) when the TA timer assocaited with pTAG expires.

Proposal 13: The MAC entity shall clear all configured resources for Type 2 (SPS) for all Serving Cells belonging to this TAG when TA timer associated with sTAG expires.

Proposal 14: RAN2 to discuss whether the MAC entity shall release all configured resources for GF Type 1 when TA timer associated with pTAG expires.

Proposal 15: RAN2 to discuss whether the MAC entity shall release configured resource assignments for GF Type 1 for all Serving Cells belonging to this TAG when TA timer associated with sTAG expires.

Proposal 16: From RAN2 perspective, HARQ processes can be shared between configured grant and dynamic grant.

Proposal 17: RAN2 to discuss if the dynamic grant addressed to C-RNTI shall override the configured grant for this transmission in case of overlap in time domain.

Proposal 18: From RAN2 perspective, dynamic grant addressed to Type 2 C-RNTI shall override the configured grant for Type 2 (SPS) for this transmission in case of overlap in time domain.
Proposal 19: From RAN2 perspective, dynamic grant addressed to Type 1 C-RNTI shall override the configured grant for GF Type1 for this initial transmission in case of overlap in time domain.

Proposal 20: From RAN2 perspective, dynamic grant addressed to Type 1 C-RNTI shall override the configured grant for GF Type1 for this repetition in case of overlap in time domain.
Proposal 21: For Type 2 (SPS), if the received uplink grant addressed to Type 2 C-RNTI ,

· If the NDI in the received HARQ information is 1, consider the NDI for the HARQ process not to been toggled, as in LTE.

· If the NDI in the received HARQ information is 0, consider the NDI for this HARQ process to have been toggled, as in LTE.
Proposal 22: For GF Type 1, if the uplink grant addressed to Type 2 C-RNTI is received, RAN2 understands NDI=1 indicates the retransmission should be performed if present.

Proposal 23: From RAN2 perspective, a timer T is needed for the UE to wait for any HARQ feedback after an UL transmission on a HARQ process.
Proposal 24a: From RAN2 perspective, a separate timer T is configured by RRC and it can be stopped when a dynamic grant or HARQ feedback is received for this HARQ process. 

Proposal 24b: RAN2 to decide when to start/restart the timer  and options include,
· Option 1. It is started/restarted after the initial transmission/retransmission regardless of whether repetition is configured or not.

· Option 2. It is started/restarted after initial transmission/retransmission without repetition and after K repetition if repetition is configured.
Proposal 25: It is up to RAN1 to decide whether the UE assumes “ACK” or “NACK” when the timer expires for Type 2 (SPS).
Proposal 26: It is up to RAN1 to decide whether the UE assumes “ACK” or “NACK” when the timer expires for GF Type 1.
Proposal 27: It is up to RAN1 to decide whether the retransmission can use the configured grant or not.
Proposal 28: It is up to RAN1 to decide the definition of period which is related to HARQ ID determination.
Proposal 29: RAN2 supports flexible occasion for, initial transmission for both GF Type 1 and Type 2 (SPS). 
Proposal 30: It is up to RAN1 to conclude the HARQ ID determination for both Type 1 GF and Type 2 (SPS). 
Proposal 31:.RAN2 to discuss how to capture GF Type 1 and Type 2 (SPS) in MAC with the options including,

· Option 1. Unified naming
· Option 1a: UL transmission without dynamic grant or Transmission without dynamic scheduling
· Option 1b: Transmission with pre-configured grant (TPG)
· Option 2. Separate naming
· Option 2a: Transmission without grant for Type 1 and SPS for Type 2
· Option 2b: UL Transmission without dynamic grant for Type 1 and SPS for Type 2
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Appendix 1
The following is TPs to capature GF Type 1, and Type 2 (SPS) based on Running TS 38.321-101 r1, where two options are listed pending to RAN1 confirmation on feasibility of DL operation in NR Release. 
- Option 1: Without DL SPS-like operation
5.8
UL transmission without dynamic grant




· 
Two transmission schemes of UL transmission without dynamic grant (GF) are allowed 
· Type 1: UL transmission without dynamic grant is only based on RRC (re)configuration without any L1 signalling.
· Type 2: UL transmission without dynamic grant is based on both RRC configuration and L1 signalling to activation/deactivation for UL transmission without dynamic grant.
RRC configures the following parameters when Type 2 is configured:

-
Type2-C-RNTI (per MAC entity): Type 2 C-RNTI for both activation/deactivation and retransmissions;

-
period (per serving cell): Interval  if Type 2 is configured for the uplink.
· powerControl: Parameters for uplink power control

RRC configures the following parameters when Type 1 is configured:
-
Type1-C-RNTI (per MAC entity): Type 1 C-RNTI for retransmissions;

-
period (per serving cell): Interval  if Type 1 is configured for the uplink.
· powerControl: Parameters for uplink power control

· timeDomainoffset
· timeDomainAllocation
· frequencyDomainAllocation
· dmrs
· mcsAndTBS
· repK
Editor's note: GF-C-RNTI was tentatively added, but needs to confirm by both RAN1 and RAN2. Other parameters used in LTE (e.g. numberOfConfDL/ULSPS-Processes) can be added after having agreements in RAN2. Also editorial changes were made for the consistency.
When GF for uplink is released by RRC, the corresponding configured grant or configured assignment shall be discarded.

GF is supported on any serving cell (i.e. SpCell or SCell), and configured per serving cell. The MAC entity is configured with at most one Type 2 configuration per serving cell. GF configuration for PCell/PSCell and SCell can be configured and activated simultaneously.
[to be added: Type 1 configurations pending to RAN1 confirmation]
Editor's note: It is still FFS the number of GF configurations per cell group (MCG/SCG) even if RAN2 agreed to allow it for SCell. Also the agreement 'UL/DL SPS configuration can be configured and activated simultaneously on both PCell and PSCell' can be captured later.



Editor's note: The equation to calculate UL grant subframes/NR-UNITs to be added later (after having SFN details).
For Type 2, the MAC entity shall:
1>
if Type 2 confirmation has been triggered and not cancelled; and
1>
if the MAC entity has UL resources allocated for new transmission for this NR-UNIT:

2>
instruct the Multiplexing and Assembly procedure to generate an Type 2 confirmation MAC CE as defined in subclause 6.1.3.xx;

2>
cancel the triggered Type 2 confirmation.

For Type 2, The MAC entity shall deactivate the configured uplink grant immediately after first transmission of SPS confirmation MAC CE triggered by the Type 2 release.
NOTE:
Retransmissions for GF may continue after deactivating the configured uplink grant.
Editor's note: Based on the agreement, Type 2 confirmation part has been added based on LTE text (with some modifications to utilize a bullet style). Subclause number will be updated later.
[to be added : Type 1 “activation” and “release”]
 [to be added: Type 1 and 2 impact by BWP deactivation]
[to be added: Type 1 and 2 impact by SCell deactivation in subclause 5.9]
[to be added: UE behavios of Type 1 and 2 when TA timer expires in subclause 5.2]
[to be added: Type 1 and 2 HARQ and transmission and handling of overlapped dynamic grant and configured grant in subclause 5.4]
- Option 2:  With DL SPS-like operation
5.8
Transmission without dynamic scheduling
5.8.1
General
RRC configures the following parameters when transmission without dynamic scheduling (NDS) is configured:

-
nds-C-RNTI: transmission without dynamic scheduling C-RNTI;
-
periodDL: Downlink NDS interval if NDS is configured for the downlink;

-
periodUL: Uplink NDS interval if NDS is configured for the uplink.
Editor's note: The name of RRC parameters nds-IntervalUL and nds-IntervalDL are tentatively used to capture the agreement, but can be changed later.
Editor's note: nds-C-RNTI was tentatively added, but needs to confirm by both RAN1 and RAN2. Other parameters used in LTE (e.g. numberOfConfDL/ULNDSS-Processes) can be added after having agreements in RAN2. Also editorial changes were made for the consistency.
Two uplink transmission schemes of transmission without dynamic scheduling are allowed 

· Type 1: UL transmission without dynamic grant (GF) is only based on RRC (re)configuration without any L1 signalling.

· Type 2: UL transmission without dynamic grant (GF) is based on both RRC configuration and L1 signalling to activation/deactivation for UL transmission without dynamic grant.

When NDS for uplink or downlink is released by RRC, the corresponding configured grant or configured assignment shall be discarded.

NDS is supported on any serving cell (i.e. SpCell or SCell), and the MAC entity is configured with at most one NDS configuration per serving cell.
Editor's note: It is still FFS the number of NDS configurations per cell group (MCG/SCG) even if RAN2 agreed to allow it for SCell. Also the agreement 'UL/DL NDS configuration can be configured and activated simultaneously on both PCell and PSCell' can be captured later.
5.8.2
Downlink

Editor's note: The equation to calculate DL assignment subframes/NR-UNITs to be added later (after having SFN details).
5.8.3
Uplink
Editor's note: The equation to calculate UL grant subframes/NR-UNITs to be added later (after having SFN details).
RRC configures the following parameters when Type 2 is configured:

-
Type2-C-RNTI (per MAC entity): Type 2 C-RNTI for both activation/deactivation and retransmissions;

-
period UL(per serving cell): Interval  if Type 2 is configured for the uplink.
· powerControl: Parameters for uplink power control

RRC configures the following parameters when Type 1 is configured:
-
Type1-C-RNTI (per MAC entity): Type 1 C-RNTI for retransmissions;

-
periodUL (per serving cell): Interval  if Type 1 is configured for the uplink.
· powerControl: Parameters for uplink power control

· timeDomainoffset
· timeDomainAllocation
· frequencyDomainAllocation
· dmrs
· mcsAndTBS
· repK
[to be added: Type 1 configurations pending to RAN1 confirmation]
For Type 2, the MAC entity shall:
1>
if SPS confirmation has been triggered and not cancelled; and
1>
if the MAC entity has UL resources allocated for new transmission for this NR-UNIT:

2>
instruct the Multiplexing and Assembly procedure to generate an Type 2 confirmation MAC CE as defined in subclause 6.1.3.xx;

2>
cancel the triggered Type 2 confirmation.

For Type 2, the MAC entity shall clear the configured uplink grant immediately after first transmission of Type 2 confirmation MAC CE triggered by the Type 2 release.

NOTE:
Retransmissions for GF may continue after clearing the configured uplink grant.
Editor's note: Based on the agreement, SPS confirmation part has been added based on LTE text (with some modifications to utilize a bullet style). Subclause number will be updated later.
[to be added : Type 1 “activation” and “release”]
 [to be added: Type 1 and 2 impact by BWP deactivation]
[to be added: Type 1 and 2 impact by SCell deactivation in subclause 5.9]
[to be added: UE behavios of Type 1 and 2 when TA timer expires in subclause 5.2]
[to be added: Type 1 and 2 HARQ and transmission and handling of overlapped dynamic grant and configured grant in subclause 5.4]
Appendix 2
So far, the following agreements on SPS and GF Type 1 in RAN2 and RAN1 were achieved:
RAN2#97

1. NR supports an SPS scheme similar to LTE.

2. NR supports skipping UL grant scheme similar to LTE

RAN2#97bis

1. From RAN2 point of view it would be beneficial to be able to share “SPS/grant free” UL resources amongst different UE.  Mechanism to identify the UE for collision resolution purpose may be needed.   The details can be discussed in RAN1.  

2. Like in legacy LTE, at least SPS period is configured by RRC.  FFS how frequency resources, MCS, etc., for SPS are provided to the UE depends on RAN1 discussion.
RAN2#98

1. In NR, when the UE is configured with SPS, the UE should always skip SPS grant if there is no data to transmit, i.e., Skipping SPS grant is mandated in NR regardless of SPS periodicity.

2. Implicit release of UL SPS resources is not supported 

RAN2#NR_AH_2

1. Modelling in the MAC for grant-free will be discussed after the difference between the two schemes is better understood pending RAN1 progress.  RAN2 will aim to have a unified MAC operation for common functionalities between grant-free and UL SPS with understanding that there can be differences after input from RAN1.

2. RAN2 understands that to support UL SPS similar to LTE a mode of operation in which RRC configuration (with no initial PHY resources) with L1 activation/deactivation needs to be supported.  RAN2 will continue discussion on UL SPS, with LTE functionality.

3. A common RRC signalling can be design to allow the configuration of different UL transmissions schemes.

RAN2#99

1. UL/DL SPS configuration can be configured and activated simultaneously on both PCell and PSCell. 

2. SPS can be configured for a SCell.  

3. As in LTE SPS UL, retransmission for SPS UL transmission are based only on UL dynamic grant

4. For UEs in RRC_Connected mode, resources for “Type 1” resources are configured by dedicated RRC signalling

RAN2#99bis

1. SPS/GF operation can be active simultaneously for PCell/PSCell and SCell.   This applies to both Type 1 and Type 2.

2. For SPS, no optimizations to MAC CEs are pursued to support simultaneous activation/deactivation. The UE identifies the serving cell based on the grant mechanism (i.e. nothing special needs to be done)

3. SPS is configured per serving cell.  For SPS, multiple SPS configurations per serving cell are not supported.

4. For Type 1, no additional acknowledgment mechanism is introduced on top of RRC acknowledgment

5. When a SCell is deactivated, the UE stops using all configured downlink assignments and configured uplink grants using resources of this SCell.  FFS - when a SCell is deactivated, whether all configured downlink assignments and uplink grants for this SCell are kept and re-started or are cleared

6. FFS - When a BWP is deactivated, the UE stops using all configured downlink assignments and configured uplink grants using resources of this BWP.  FFS whether it is suspends the configured grants of the or it clears it.

7. If there is overlap in time between a configured downlink assignment and a dynamically scheduled downlink assignment, the dynamically scheduled downlink assignment overrides the configured downlink assignment.

8. FFS If there is overlap in time between a configured uplink grant and a dynamically scheduled uplink grant, the dynamically scheduled uplink grant overrides the configured uplink grant 

9. For SPS, as in LTE-SPS, retransmissions for SPS transmission are based on uplink grant/DL assignments received on SPS C-RNTI.  SPS C-RNTI configuration is provided by RRC signalling.

10. For SPS, MAC CE is used for confirmation of UL activation/deactivation

11. For both Type 1 GF and SPS
      FFS - A time T is started after an UL transmission on a HARQ process is configured to wait.   FFS whether the UL Transmission is considered as  ACK or NACK after expiry.  

      FFS – HARQ ID calculation

Agreements in RAN1 #90:
· It is not necessary to support Type 3 UL transmission without UL grant
Agreements:
· Support using MAC CE as an acknowledgement for L1 signalling for activation/deactivation of Type 2 UL transmission without grant (similar/same behaviour as in LTE SPS).
· Regarding the RV determination for K repetitions including the initial transmission, further study following options including possible down-selection:
· For Type 1:
· Option 1: Fixed to
· 1-1: a single value
· 1-2: a RV pattern  
· Option 2: RRC configured
· 2-1: a single value
· 2-2: a RV pattern  
· For Type 2:
· Option 1: Same as Type 1
· Option 2: Based on the L1 signalling
· Repetition number K for Type 2 UL transmission without grant is down-selected from the following:
· Option 1: Only RRC signalling
· Option 2: Combination of RRC + L1 activation signalling
· At least when an UL grant is used for retransmissions of Type 1 UL transmission without UL grant, different RNTI from the RNTI for UL transmission with grant is needed.
· FFS how to determine the RNTI.
· For Type 2 UL transmission without UL grant, different RNTI from the RNTI for UL transmission with grant is needed for activation/deactivation and at least for re-transmission.
· FFS how to determine the RNTI. 
Agreements:
· If HARQ feedback is supported, to indicate HARQ feedback of UL transmission without grant, following optionsand related UE behavior should be further studied.
· Option 1: Based on UL grant to indicate “ACK”
· Option 2: Group-common DCI
· 2-1: Only ACK 
· 2-2: ACK and NACK
· Option 3: Define a Timer, UE assumes following, when the Timer expires
· 3-1: ACK if an NACK is not received after the K repetitions
· 3-2: NACK if an ACK is not received 
· FFS: Option 1, Option 2 and Option 3-2 can be used during and after the K repetition
· Note: UL grant for the same TB initially transmitted without grant can indicate“NACK”
Agreements in RAN1 Ad Hoc #2:
· In addition to the RS parameters, time and frequency resource are configured in a UE-specific manner.
· Note: it is common understanding that the time and frequency resources configured for a UE may or may not collide with those for another UE (to be captured in the LS).
· WA: Both DFT-S-OFDM and CP-OFDM are supported for UL transmission without grant.
· NR supports more than 1 HARQ process for UL transmission without grant
· RAN1 considers that UE transmitting UL transmission without UL grant can be identified based on time/frequency resources and RS parameter(s). 
· …
· FFS the reliability issues for L1 signalling.
· For Type 1 UL transmission without UL grant, the RRC (re-)configuration includes at least the following
· Periodicity and offset of a resource with respect to SFN=0 
· Time domain resource allocation 
· Frequency domain resource allocation 
· UE-specific DMRS configuration
· Note: 
· one TB is mapped to a resource at least consisting of time/frequency-domain resource
· RAN1 will not introduce specific resource allocation and DMRS configuration for UL data transmission without grant separate from UL data transmission with UL grant within the Rel.15 WI
· An MCS/TBS value
· Number of repetitions K
· Power control related parameters
· FFS HARQ related parameters
· FFS if multiple resources can be configured
· For Type 2 UL transmission without UL grant
· The RRC (re-) configuration for resource and parameters includes at least the following
· Periodicity of a resource
· Power control related parameters
· At least the following additional parameters for the resource are given by L1 signalling
· Offset associated with the periodicity with respect to a timing reference indicated by L1 signalling for activation
· FFS: the timing reference 
· Time domain resource allocation 
· Frequency domain resource allocation 
· UE-specific DMRS configuration
· An MCS/TBS value
· Note: 
· one TB is mapped to one resource 
· RAN1 will not introduce specific resource allocation and DMRS configuration for UL data transmission without grant separate from UL data transmission with UL grant within the Rel.15 WI
· FFS multiple resources can be configured
· FFS HARQ related parameters
· FFS whether number of repetitions K is configured by RRC signalling and/or indicated by L1 signalling
In addition, the following agreements on grant-free repetitions were achieved:
Agreements in RAN1 Ad Hoc:
· For an UL transmission scheme with/without grant
· K repetitions including initial transmission (with the same or different RV and FFS with different MCS) (K>=1) for the same transport block are supported
· FFS the way K is determined
· FFS: hopping mechanisms over the transmissions
Agreements in RAN1#88:
· For UE configured with K repetitions for a TB transmission with/without grant, the UE can continue repetitions (FFS can be different RV versions, FFS different MCS) for the TB until one of the following conditions is met
· If an UL grant is successfully received for a slot/mini-slot for the same TB
· FFS: How to determine the grant is for the same TB
· FFS: An acknowledgement/indication of successful receiving of that TB from gNB
· The number of repetitions for that TB reaches K
· FFS: Whether it is possible to determine if the grant is for the same TB
· Note that this does not assume that UL grant is scheduled based on the slot whereas grant free allocation is based on mini-slot (vice versa)
· Note that other termination condition of repetition may apply
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