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1 Introduction
In the last RAN2#109bis-e meeting, regarding capturing the ‘closest N’ for CG type-1 and CG occasion after the re-activation of the BWP, no consensus has been achieved. In this contribution, we aim to give our view on these topics.  
2 Discussion
2.1 The value range of N 
It has been agreed in RAN2 #109 that the timeReferenceSFN IE is introduced to the specification. The reason for introduction of the IE is to avoid the mismatch of the CG occasions calculated by taking into account the SFN=0 in the previous cycle and the current cycle respectively.  Accordingly, the CG occasion calculation equation in current TS 38.321-g00 is given as follows:

Obviously, the CG occasion position is determined by the timeDomainOffset, S derived from SLIV and periodicity, starting from timeReferenceSFN. Regarding the N value corresponding to the occasion immediate after reception of the RRC message at the UE, the current description ‘N-th uplink grant is configured…’ seems enforce a restrict that N should be an integer equal to or larger than 0. However, this might be incorrect, since the network could choose to configure a timeDomainOffset which points to a position after the RRC message is received, as indicated in figure 1. It seems that we have no convincing reason why prevent the network from configuring type-1 CG in this way, especially under certain situations. For instance, if the network has disappointing estimation result about the radio condition, the RRC message might experience several times of retransmission before correct reception by the UE. Under such situation, the network might choose to configure the timeDomainOffset as indicated in figure 1, with the benefit of reducing the computational load of deriving the correct CG position immediately after the reception of the RRC message for UE (corresponding to N=-1 in the figure). 
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Figure 1: timeDomainOffset*numberOfSymbolsPerslot +S points to a position after the reception of the RRC message.
Observation 1: the current description ‘N-th uplink grant is configured…’ seems enforcing a restrict that N should be an integer equal to or larger than 0.
Proposal 1: kindly asks RAN2 to agree that N could be a negative integer, considering the benefit of reducing the computation load for UE of deriving the correct CG occasion immediately after reception of the RRC message in certain situations by allowing the network to configuring a larger timeDomainOffset 
The baseline TP corresponding to the section 2.1 is given in Annex A. 
2.2 No restriction on MAC entity when to initialise the CG
The time point of reception of the RRC message configuring the CG might be too close to the subsequent CG occasion. In such cases, the UE might not be capable of transmission on the subsequent CG occasion if UE cannot work out the position of the subsequent CG occasion in time. As a result, we prefer that there should be no restriction on MAC entity when to initialise the CG. 
Observation 2: The time point of reception of the RRC message configuring the CG might be too close to the subsequent CG occasion. In such cases, the UE might not be capable of performing transmission on the subsequent CG occasion, if UE cannot work out the position of the subsequent CG occasion in time.
Proposal 2: kindly asks RAN2 to agree that no restriction on MAC entity when to initialise the CG should be enforced 
2.3 CG occasion after BWP is re-activated

As discussed on R2-2003586 in the last meeting, there are two options regarding the CG occasion emerging position with respect to the BWP is re-activated on the table right now:

· Option 1: UE still keep calculating the occasion of the suspended configured grant type 1 even when the related UL BWP is deactivated

· Option 2: UE stop calculating the occasion of the suspended configured grant type 1 when the related UL BWP is deactivated.
Correspondingly, the understanding of ‘initialize/reinitialize’

· Option 1: UE continue to use the occasion of the suspended configured grant type 1 when the related UL BWP is activated

· Option 2: UE recalculate the occasion of the configured grant type 1 based on the referenceSFNnumber , timeDomainOffset, and S and the SFN number when the switch on is occurred.

Obviously, by Option 1, the CG occasion after re-activation of UL BWP matches the RRC configuration received before the UL BWP is deactivated. On the other hand, by Option 2, the CG occasions after UL BWP is activated again are prone to be mismatch with the RRC configuration received before the deactivation of the UL BWP, since the system frame cycle might be no longer divided by the periodicity configured. The phenomenon corresponding to option 1 and option 2 is illustrated in figure 2 and 3, respectively.
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Figure 2: UE continues to use the occasion of the suspended configured grant type 1 when the related UL BWP is re-activated
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Figure 3: UE recalculate the occasion of the configured grant type 1 based on the referenceSFNnumber , timeDomainOffset, and S and the SFN number when the switch on is occurred.
According to our understanding, for TSN usage, the CG occasions should match with the TSN data flow arrive time as much as possible to reduce the transmission latency of the URLLC data. Considering this, option 1 should be selected. However, the drawback of the implementation of the option 1 given in R2-2003586 is that UE needs to continuously calculate the occasion of the suspended configured grant type 1 even when the related UL BWP is deactivated, which might consume large computation resource and therefore is not power saving, especially when lots of CGs are configured for UE on the BWP.

Observation 3: Option 1 makes the CG occasions after re-activation of the BWP match with the TSN data flow profiles, which reduces the transmission latency of the URLLC data.

Observation 4: The implementation approach of Option 1 given in R2-2003586 requires UE to continuously calculate the occasion of the suspended configured grant type 1 even when the related UL BWP is deactivated, which might consume large computation resource and therefore is not power saving, especially when lots of CGs are configured for UE on the BWP.

Our suggestion is to select Option 1 as the baseline implementation of both UE and gNB about the CG occasion position after BWP is re-activated. However, the details of how such implementation is achieved could be in other ways, for instance, the UE could remember how many SFN cycles has been passed since the BWP is de-activated by the time the BWP is activated again, and accordingly calculate the exact positions of CG occasion after the BWP is activated again, which in our opinion, might save power since it is done in once. In all, it should be up to UE implementation how to derive such CG occasions.

Proposal 3: kindly asks RAN2 to agree that Option 1: UE continues to use the occasion of the suspended configured grant type 1 when the related UL BWP is activated should be taken as the baseline implementation of both UE and gNB about the CG occasion position after BWP is re-activated. It is up to UE implementation how to derive such CG occasions.
Conclusion:
In this paper, the following observations and proposal are given:
Observation 1: the current description ‘N-th uplink grant is configured…’ seems enforcing a restrict that N should be an integer equal to or larger than 0.

Observation 2: The time point of reception of the RRC message configuring the CG might be too close to the subsequent CG occasion. In such cases, the UE might not be capable of performing transmission on the subsequent CG occasion if UE cannot work out the position of the subsequent CG occasion in time.
Observation 3: Option 1 makes the CG occasions after re-activation of the BWP match with the TSN data flow profiles, which reduces the transmission latency of the URLLC data.

Observation 4: The implementation approach of Option 1 given in R2-2003586 requires UE to continuously calculate the occasion of the suspended configured grant type 1 even when the related UL BWP is deactivated, which might consume large computation resource and therefore is not power saving, especially when lots of CGs are configured for UE on the BWP.

Proposal 1: kindly asks RAN2 to agree that N could be a negative integer, considering the benefit of reducing the computation load for UE of deriving the correct CG occasion immediately after reception of the RRC message in certain situations by allowing the network to configuring a larger timeDomainOffset 
Proposal 2: kindly asks RAN2 to agree that no restriction on MAC entity when to initialise the CG should be enforced 
Proposal 3: kindly asks RAN2 to agree that Option 1: UE continues to use the occasion of the suspended configured grant type 1 when the related UL BWP is activated should be taken as the baseline implementation of both UE and gNB about the CG occasion position after BWP is re-activated. It is up to UE implementation how to derive such CG occasions.
3 Annex A: Text Proposal for 38.321

	TP start


5.8.2
Uplink

Omitted
Upon configuration of a configured grant Type 1 for a Serving Cell by upper layers, the MAC entity shall:

1>
store the uplink grant provided by upper layers as a configured uplink grant for the indicated Serving Cell;

1>
initialise or re-initialise the configured uplink grant to start in the symbol according to timeDomainOffset and S (derived from SLIV as specified in TS 38.214 [7]), and to reoccur with periodicity.

After an uplink grant is configured for a configured grant Type 1, the MAC entity shall consider sequentially that the  uplink grant with index N occurs in the symbol for which:

[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =
 (timeReferenceSFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + timeDomainOffset × numberOfSymbolsPerSlot + S + N × periodicity) modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot).

Editor's Note: The step of determining the closest N needs to be added.
Omitted
	TP end
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After an uplink grant is configured for a configured grant Type 1, the MAC entity shall consider sequentially that the Nth uplink grant occurs in the symbol for which:


[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =� (timeReferenceSFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + timeDomainOffset × numberOfSymbolsPerSlot + S + N × periodicity) modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot).
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