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	Reason for change:
	For the current release, the SPS maybe configured with the following two periodicity configuration:
1: Periodicity
2: PeriodicityExt
According to the field description for above two parameters, the Periodicity is configured with the unit of ms while the PeriodicityExt is configure with the unit of slot, which means the formula shall have different formation for matching above two parameters respectively(i.e Periodicity or PeriodicityExt). 
However, in the current 38.321, the formula for SPS resource and HARQ ID calculation is not adequate to capture above two kinds parameter of periodicity.
 For example : the following formula is defined for calculation of SPS resources and HARQ process ID respectively:

------------------------------------ From 38.321 g10 -------------------------------------
For configured downlink assignments without harq-ProcID-Offset, the HARQ Process ID associated with the slot where the DL transmission starts is derived from the following equation:
HARQ Process ID = [floor (CURRENT_slot × 10 / (numberOfSlotsPerFrame × periodicity))] modulo nrofHARQ-Processes
where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame] and numberOfSlotsPerFrame refers to the number of consecutive slots per frame as specified in TS 38.211 [8].
NOTE:	In case of unaligned SFN across carriers in a cell group, the SFN of the concerned Serving Cell is used to calculate the HARQ Process ID used for configured downlink assignments.
For configured downlink assignments with harq-ProcID-Offset, the HARQ Process ID associated with the slot where the DL transmission starts is derived from the following equation:
HARQ Process ID = [floor (CURRENT_slot / periodicity)] modulo nrofHARQ-Processes + harq-ProcID-Offset
where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame] and numberOfSlotsPerFrame refers to the number of consecutive slots per frame as specified in TS 38.211 [8].
<omit for short>

After a downlink assignment is configured for SPS, the MAC entity shall consider sequentially that the Nth downlink assignment occurs in the slot for which:
(numberOfSlotsPerFrame × SFN + slot number in the frame) =
[(numberOfSlotsPerFrame × SFNstart time + slotstart time) + N × periodicity × numberOfSlotsPerFrame / 10] modulo (1024 × numberOfSlotsPerFrame)
where SFNstart time and slotstart time are the SFN and slot, respectively, of the first transmission of PDSCH where the configured downlink assignment was (re-)initialised.
NOTE:	In case of unaligned SFN across carriers in a cell group, the SFN of the concerned Serving Cell is used to calculate the occurrences of configured downlink assignments.
---------------------From 38.321 g10 -------------------------------------------------
For the green highlighted formula for SPS HARQ process ID calculation:
· harq-ProcID-Offset is configured
· The periodicity with the unit of ms is not captured
· harq-ProcID-Offset is not configured
· The periodicityExt with the unit of slot is not captured
For the yellow highlighted formula for SPS resources calculation:
· The periodicityExt with the unit of slot is not captured
Thus this CR is to capture the missing formula for SPS resources and HARQ process ID calculation. 


	
	

	Summary of change:
	[bookmark: OLE_LINK4]1: In the case that harq-ProcID-Offset is not configured, Add a formula for calculating the SPS HARQ process ID when using periodicityExt .
2: In the case that harq-ProcID-Offset is configured, Add a formula for calculating the SPS HARQ process ID when using periodicity.
3: Add a formula for calculating the SPS resources when using periodicityExt
4: Add a parameter description of periodicityExt for SPS

Impact analysis
Impacted 5G architecture options:
NR SA, NR-DC, NE-DC

Impacted functionality:
DL SPS transmission

Inter-operability: 

1. If UE implements according to the CR and the network does not, NW may not send DL SPS periodically in a correct timing, and the HARQ process ID will be chaotic.
[bookmark: _GoBack]2:    If the network implements according to the CR and the UE does not, UE cannot receive the DL SPS according to the pre-configured timing, and the HARQ process ID will be chaotic.

	
	

	Consequences if not approved:
	The SPS resource calculation is incorrect , and associated HARQ process ID will be chaotic 
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[bookmark: OLE_LINK2]------------------------------- [Changes Start] ----------------------------
[bookmark: _Toc29239827][bookmark: _Toc37296186][bookmark: _Toc46490312]5.3	DL-SCH data transfer
[bookmark: _Toc29239828][bookmark: _Toc37296187][bookmark: _Toc46490313]5.3.1	DL Assignment reception
Downlink assignments received on the PDCCH both indicate that there is a transmission on a DL-SCH for a particular MAC entity and provide the relevant HARQ information.
When the MAC entity has a C-RNTI, Temporary C-RNTI, or CS-RNTI, the MAC entity shall for each PDCCH occasion during which it monitors PDCCH and for each Serving Cell:
1>	if a downlink assignment for this PDCCH occasion and this Serving Cell has been received on the PDCCH for the MAC entity's C-RNTI, or Temporary C‑RNTI:
2>	if this is the first downlink assignment for this Temporary C-RNTI:
3>	consider the NDI to have been toggled.
2>	if the downlink assignment is for the MAC entity's C-RNTI, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity's CS-RNTI or a configured downlink assignment:
3>	consider the NDI to have been toggled regardless of the value of the NDI.
2>	indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity.
1>	else if a downlink assignment for this PDCCH occasion has been received for this Serving Cell on the PDCCH for the MAC entity's CS-RNTI:
2>	if the NDI in the received HARQ information is 1:
3>	consider the NDI for the corresponding HARQ process not to have been toggled;
3>	indicate the presence of a downlink assignment for this Serving Cell and deliver the associated HARQ information to the HARQ entity.
2>	if the NDI in the received HARQ information is 0:
3>	if PDCCH contents indicate SPS deactivation:
4>	clear the configured downlink assignment for this Serving Cell (if any);
4>	if the timeAlignmentTimer, associated with the TAG containing the Serving Cell on which the HARQ feedback is to be transmitted, is running:
5>	indicate a positive acknowledgement for the SPS deactivation to the physical layer.
3>	else if PDCCH content indicates SPS activation:
4>	store the downlink assignment for this Serving Cell and the associated HARQ information as configured downlink assignment;
4>	initialise or re-initialise the configured downlink assignment for this Serving Cell to start in the associated PDSCH duration and to recur according to rules in clause 5.8.1;
For each Serving Cell and each configured downlink assignment, if configured and activated, the MAC entity shall:
1>	if the PDSCH duration of the configured downlink assignment does not overlap with the PDSCH duration of a downlink assignment received on the PDCCH for this Serving Cell:
2>	instruct the physical layer to receive, in this PDSCH duration, transport block on the DL-SCH according to the configured downlink assignment and to deliver it to the HARQ entity;
2>	set the HARQ Process ID to the HARQ Process ID associated with this PDSCH duration;
2>	consider the NDI bit for the corresponding HARQ process to have been toggled;
2>	indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the HARQ entity.
For configured downlink assignments without harq-ProcID-Offset, the HARQ Process ID associated with the slot where the DL transmission starts is derived from the following equation:
HARQ Process ID = [floor (CURRENT_slot × 10 / (numberOfSlotsPerFrame × periodicity))] modulo nrofHARQ-Processes;
or
HARQ Process ID = [floor (CURRENT_slot  / periodicityExt)] modulo nrofHARQ-Processes;
where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame] and numberOfSlotsPerFrame refers to the number of consecutive slots per frame as specified in TS 38.211 [8].
NOTE:	In case of unaligned SFN across carriers in a cell group, the SFN of the concerned Serving Cell is used to calculate the HARQ Process ID used for configured downlink assignments.
For configured downlink assignments with harq-ProcID-Offset, the HARQ Process ID associated with the slot where the DL transmission starts is derived from the following equation:
HARQ Process ID = [floor (CURRENT_slot /periodicityExt periodicity)] modulo nrofHARQ-Processes + harq-ProcID-Offset
Or
HARQ Process ID = [floor (CURRENT_slot × 10 / (numberOfSlotsPerFrame × periodicity))] modulo nrofHARQ-Processes;
where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame] and numberOfSlotsPerFrame refers to the number of consecutive slots per frame as specified in TS 38.211 [8].
When the MAC entity needs to read BCCH, the MAC entity may, based on the scheduling information from RRC:
1>	if a downlink assignment for this PDCCH occasion has been received on the PDCCH for the SI-RNTI;
2>	indicate a downlink assignment and redundancy version for the dedicated broadcast HARQ process to the HARQ entity.

[bookmark: OLE_LINK3]------------------------------- [Changes End] -----------------------------
---------------------------[The second change Start ]---------------------
[bookmark: _Toc29239850][bookmark: _Toc37296209][bookmark: _Toc46490336]5.8	Transmission and reception without dynamic scheduling
[bookmark: _Toc46490337][bookmark: _Toc37296210][bookmark: _Toc29239851]5.8.1	Downlink
Semi-Persistent Scheduling (SPS) is configured by RRC per Serving Cell and per BWP. Multiple assignments can be active simultaneously in the same BWP. Activation and deactivation of the DL SPS are independent among the Serving Cells.
For the DL SPS, a DL assignment is provided by PDCCH, and stored or cleared based on L1 signalling indicating SPS activation or deactivation.
RRC configures the following parameters when the SPS is configured:
-	cs-RNTI: CS-RNTI for activation, deactivation, and retransmission;
-	nrofHARQ-Processes: the number of configured HARQ processes for SPS;
-	harq-ProcID-Offset: Offset of HARQ process for SPS;
-	periodicity: periodicity of configured downlink assignment for SPS.
- 	periodicityExt: The extended periodicity of configured downlink assignment for SPS.
When the SPS is released by upper layers, all the corresponding configurations shall be released.
[bookmark: OLE_LINK10]After a downlink assignment is configured for SPS, the MAC entity shall consider sequentially that the Nth downlink assignment occurs in the slot for which:
(numberOfSlotsPerFrame × SFN + slot number in the frame) =
[(numberOfSlotsPerFrame × SFNstart time + slotstart time) + N × periodicity × numberOfSlotsPerFrame / 10] modulo (1024 × numberOfSlotsPerFrame)
Or
(numberOfSlotsPerFrame × SFN + slot number in the frame) =
[(numberOfSlotsPerFrame × SFNstart time + slotstart time) + N × periodicityExt] modulo (1024 × numberOfSlotsPerFrame)
where SFNstart time and slotstart time are the SFN and slot, respectively, of the first transmission of PDSCH where the configured downlink assignment was (re-)initialised.
NOTE:	In case of unaligned SFN across carriers in a cell group, the SFN of the concerned Serving Cell is used to calculate the occurrences of configured downlink assignments.

------------------------------- [Changes End] -----------------------------

