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1 Introduction

In RAN2 #123bis meeting [1], regarding long CG-SDT periodicity, the following agreements were reached.
	1. For the extended CG-SDT period, specify at least the following values (1280, 2560, 5120, 10240, 61440, 122880, 307200, 604160, 1208320, 1802240, 3604480 msec).   

2. Adopt at least the following values for the parameter cg-SDT-MaxDurationToNext-CG-Occasion-r18 {10000, 60000, 100000, 300000, 600000, 1200000, 1800000, 3600000} msec

3. cg-SDT-MaxDurationToNext-CG-Occassion is configured per LCH.   When there are multiple LCHs mapped to CG-SDT resource the shortest time is chosen. 

4. Understanding in RAN2 is that, if non-SDT data or data for LCHs other than the LCHs mapped to the CG-SDT resource, UE can initiate a new resume procedure before the pending CCCH message is transmitted.  A note may be needed in the initiation of SDT section. 

5. If SDT procedure is ongoing but T319a has not started yet, UE monitors RAN paging and if paging message is received, UE can initiate a new resume procedure.  FFS which capability we link it to


According to the agreements, long CG-SDT periodicity has been introduced, and then some impacts need to be considered, such as time offset, HARQ process ID. Besides, regarding the maximum waiting time, it is feasible to configure cg-SDT-MaxDurationToNext-CG-Occasion per LCH for MO-SDT, but for MT-SDT, how to determine the maximum duration needs to be further discussed. In this contribution, we will discuss these issues and provide our views.

2 Discussion
The maximum duration for MO-SDT

When MO-SDT is triggered, if there are multiple LCHs mapped to CG-SDT resource, the shortest time should be the minimum value among the cg-SDT-MaxDurationToNext-CG-Occasion of all LCHs which have available UL data. Then for MT-SDT, since there is no information about which LCHs have available DL data, the UE does not know how to determine the waiting time. For this issue, the following three options may be considered:
· Option 1: the shortest time among the cg-SDT-MaxDurationToNext-CG-Occasion of all LCHs/RBs configured with SDT.
· Option 2: cg-SDT-MaxDurationToNext-CG-Occasion is configured per UE.
· Option 3: cg-SDT-MaxDurationToNext-CG-Occasion is configured for CCCH/SRB0.
For option 1, since there is no information on DL data, the shortest time of all LCHs may be a choice, which is relatively consistent with the agreement. For option 2, the network may configure a tolerable maximum waiting time based on the characteristics of DL traffic. For option 3, regardless of whether there is UL data, CCCH message can be transmitted in the first message, so it is also feasible to configure it for CCCH. The latter two options will have a separate configuration, which is different from MO-SDT. In our understanding, these options may be considered.
Proposal 1: To determine the maximum waiting time for MT-SDT, RAN2 to down select one of the following three options:

· Option 1: the shortest time among the cg-SDT-MaxDurationToNext-CG-Occasion of all LCHs/RBs having DL RLC configuration configured with SDT.
· Option 2: cg-SDT-MaxDurationToNext-CG-Occasion is configured per UE.
· Option 3: cg-SDT-MaxDurationToNext-CG-Occasion is configured for CCCH/SRB0.
Time offset

In TS 38.331[2], timeDomainOffset/timeDomainOffset-r17 only supports the time offset of up to 640ms CG period. Since longer CG periodicity values are introduced, the time offset should also be extended. Besides, we noticed that larger than one H-SFN CG periodicity values are also introduced. Then for time offset, we think the following three options may be considered:
Option 1: time offset is extended based on the current maximum CG periodicity, i.e. 3604480ms (352 H-SFN)

Option 2: time offset is extended to 10240ms. For larger than one H-SFN CG periodicity, time offset is restricted within one H-SFN.

Option 3: two-level time offsets are defined. One is H-SFN level time offset, and the other is SFN level time offset. For the former, a new parameter needs to be introduced. For the latter, the current may timeDomainOffset be reused or new extended values within one H-SFN are defined.
For option 1, it supports all possible time offsets, which is very flexible. But it can increase the signalling overhead. For option 2, the range of time offset is restricted within one H-SFN, but it can reduce the signalling overhead compared to option 1. Option 3 seems a bit complex due to two-level time offset are defined.
Proposal 2: For CG-SDT periodicity extension, time offset is extended based on one of the following three options:

· Option 1: time offset is extended to 3604480ms.
· Option 2: time offset is extended to 10240ms.

· Option 3: two-level time offsets including H-SFN and SFN are defined.
HARQ process ID
In the last meeting, CG periodicity values of larger than one H-SFN were introduced. Since the calculation equations of HARQ process ID of CG resource and CG occasion are related to CG periodicity. Once larger than one H-SFN CG periodicity is configured, some impacts need to be considered.
In the section 5.4.1 of TS 38.321 [3], the calculation formula of HARQ process ID is as below:

	For configured uplink grants neither configured with harq-ProcID-Offset2 nor with cg-RetransmissionTimer, the HARQ Process ID associated with the first symbol of a UL transmission is derived from the following equation:


HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes
For configured uplink grants with harq-ProcID-Offset2, the HARQ Process ID associated with the first symbol of a UL transmission is derived from the following equation:

HARQ Process ID = [floor(CURRENT_symbol / periodicity)] modulo nrofHARQ-Processes + harq-ProcID-Offset2

where CURRENT_symbol = (SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slot number in the frame × numberOfSymbolsPerSlot + symbol number in the slot), and numberOfSlotsPerFrame and numberOfSymbolsPerSlot refer to the number of consecutive slots per frame and the number of consecutive symbols per slot, respectively as specified in TS 38.211 [8].


Based on the formula above, if larger than one H-SFN CG periodicity is configured and multiple HARQ process number is configured, only one HARQ process ID may be obtained, which is not correct.
Observation 1: For CG-SDT periodicity extension, the calculation formula for HARQ process ID is not correct.
In order to obtain the correct HARQ process ID, the current formula needs to be modified. Since H-SFN can be informed to the UE by SIB1, the UE may know the accurate H-SFN. If H-SFN is introduced to calculate HARQ process ID, CURRENT_symbol may be calculated based on the H-SFN. Then the accurate HARQ process may be obtained. 
Proposal 3: For CG-SDT periodicity extension, H-SFN is introduced to calculate HARQ process ID.

CG type 1

In the section 5.8.2 of TS 38.321 [5], the calculation formula for CG type 1 is as below:
	After an uplink grant is configured for a configured grant Type 1, the MAC entity shall consider sequentially that the Nth (N >= 0) 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)


In this formula, the value behind modulo is one H-SFN. If larger than one H-SFN CG periodicity is configured, since the value before modulo is larger than one H-SFN, which can make CG occasions cannot be distinguished. In order to solve this issue, similar to the calculation of HARQ process Id, H-SFN is introduced in this formula.
Observation 2: For CG-SDT periodicity extension, the current calculation formulation for CG type 1 needs to be modified. 

Proposal 4: For CG-SDT periodicity extension, RAN2 to introduce H-SFN for the current calculation formulation for CG type 1.
3 Conclusion
Based on the discussion in section 2, we have following observation and proposals:
Proposal 1: To determine the maximum waiting time for MT-SDT, RAN2 to down select one of the following three options:

· Option 1: the shortest time among the cg-SDT-MaxDurationToNext-CG-Occasion of all LCHs/RBs having DL RLC configuration configured with SDT.
· Option 2: cg-SDT-MaxDurationToNext-CG-Occasion is configured per UE.
· Option 3: cg-SDT-MaxDurationToNext-CG-Occasion is configured for CCCH/SRB0.
Proposal 2: For CG-SDT periodicity extension, time offset is extended based on one of the following three options:

· Option 1: time offset is extended to 3604480ms.
· Option 2: time offset is extended to 10240ms.

· Option 3: two-level time offsets including H-SFN and SFN are defined.
Observation 1: For CG-SDT periodicity extension, the calculation formula for HARQ process ID is not correct.
Proposal 3: For CG-SDT periodicity extension, H-SFN is introduced to calculate HARQ process ID.

Observation 2: For CG-SDT periodicity extension, the current calculation formulation for CG type 1 needs to be modified. 
Proposal 4: For CG-SDT periodicity extension, RAN2 to introduce H-SFN for the current calculation formulation for CG type 1.
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