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1. Introduction
In RAN2#125 meeting, it was agreed to enhance the procedure of initializing DRX_SFN_COUNTER to address the issue of DRX-config crossing the H-SFN boundary. However, there are still some issues with the latest agreed CR. In this contribution, we propose to correct the MAC specification. 
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DRX_SFN_COUNTER, which increments every time SFN wraps around, was introduced to address the issue of SFN wrap around. During RAN2#125 meeting, it was noticed that DRX_SFN_COUNTER should be initialized to 1 if the DRX-config crosses the H-SFN boundary, as shown in the following agreement.
	Agreements
1 	Address  the issue of DRX-config crossing the H-SFN boundary:
Initialize DRX_SFN_COUNTER to 1 when the DRX-config RRC signalling containing drx-TimeReferenceSFN is received during the first half of a hyper frame (SFN is between 0 and 511). 
Otherwise, initialize DRX_SFN_COUNTER to 0.


The intention is to guarantee the DRX_SFN_COUNTER is set to the correct value when the UE is configured with DRX so that it can be active in the expected time. However, the latest agreed CR for TS 38.321 in [1] cannot ensure the correct UE behaviour. The text from the CR is excerpted below.
	1>	if the drx-NonIntegerLongCycleStartOffset is configured:
2>	increment DRX_SFN_COUNTER by 1 in the first symbol of a slot in which SFN changes to 0;
2>	if DRX is (re-)configured by RRC:
3> if drx-TimeReferenceSFN is included in the RRC (re-)configuration which is received during the first half of a hyper frame (i.e., SFN is between 0 and 511):
4> set DRX_SFN_COUNTER to 1 in the first symbol of the slot immediately after the first PUSCH transmission which contains the RRCReconfigurationComplete message of the RRC (re-) configuration as specified in TS 38.331 [5].
3> else:
4> set DRX_SFN_COUNTER to 0 in the first symbol of the slot immediately after the first PUSCH transmission which contains the RRCReconfigurationComplete message of the RRC (re-) configuration as specified in TS 38.331 [5].
3>	set DRX_SFN_COUNTER to 0 in the first symbol of the slot immediately after the successful completion of the RRC (re-)configuration;


According to the highlighted text, DRX_SFN_COUNTER is initialized after the transmission of the RRCReconfigurationComplete message. This is not proper since the DRX configurations should be applied at the UE as long as the RRCReconfiguration message is decoded successfully, instead of after sending the RRCReconfigurationComplete message. As specified in TS 38.321, as long as DRX is configured, the MAC entity shall determine where to start the drx-onDurationTimer based on the corresponding DRX formula. If drx-NonIntegerShortCycle is configured, the MAC entity shall determine the drx-onDurationTimer considering the DRX_SFN_COUNTER.
	When DRX is configured, the MAC entity shall:
…
[bookmark: _Hlk148289852]1>	if the Short DRX cycle is used for a DRX group and the drx-NonIntegerShortCycle is not configured, and [(SFN × 10) + subframe number] modulo (drx-ShortCycle) = (drx-StartOffset) modulo (drx-ShortCycle); or
1>	if the Short DRX cycle is used for a DRX group and the drx-NonIntegerShortCycle is configured, and floor([(DRX_SFN_COUNTER × 10240) + (SFN × 10) + subframe number] modulo (drx-NonIntegerShortCycle)) = floor([(drx-TimeReferenceSFN × 10) + drx-StartOffset] modulo (drx-NonIntegerShortCycle)):
2>	start drx-onDurationTimer for this DRX group after drx-SlotOffset from the beginning of the subframe.
1>	if the Long DRX cycle is used for a DRX group and the drx-NonIntegerLongCycleStartOffset is not configured, and [(SFN × 10) + subframe number] modulo (drx-LongCycle) = drx-StartOffset; or
1>	if the Long DRX cycle is used for a DRX group and the drx-NonIntegerLongCycleStartOffset is configured, and floor([(DRX_SFN_COUNTER × 10240) + (SFN × 10) + subframe number] modulo (drx-NonIntegerLongCycle)) = floor([(drx-TimeReferenceSFN × 10) + drx-StartOffset] modulo (drx-NonIntegerLongCycle)):
…


Observation 1: The DRX configuration is applied after decoding the RRCReconfiguration message, instead of after sending the RRCReconfigurationComplete message.
However, if DRX_SFN_COUNTER is initialized after sending the RRCReconfigurationComplete message, it is unclear which value would be used to determine the drx-onDurationTimer before sending the message. This may cause some unexpected mistakes.
Besides, the RRCReconfigurationComplete massage is generated by the RRC layer and sent via PUSCH. The MAC entity is not aware of its generation or transmission. With the current CR, the RRC entity or the MAC entity needs to identify the RRCReconfigurationComplete massage corresponding to the DRX configuration, and track when it is transmitted via the PHY layer. This will increase the UE’s implementation complexity but having no benefit.
Moreover, the current CR may even cause misalignment between the UE and the gNB in some cases. For example, if the gNB sent the RRCReconfiguration message including DRX-config during the first half of the first hyper frame, and the UE received the message during the second half of the first hyper frame. It is expected that the UE initialize DRX_SFN_COUNTER to 0 for the first hyper frame. However, if the RRCReconfigurationComplete message is transmitted during the second hyper frame due to the late available UL grant, then according to the excerpted CR, DRX_SFN_COUNTER will be initialized to 0 in the second hyper frame. This will make the DRX operations at the UE side and the gNB side misaligned, leading to unexpected power consumption and data transmission delay. 
Observation 2: Initializing DRX_SFN_COUNTER after sending the RRCReconfigurationComplete message may lead to unexpected UE behaviours and harm the power saving gain.
To avoid the above issues, it is better to initialize DRX_SFN_COUNTER immediately after the reception of the RRCReconfiguration message. This is also consistent with the time point that the UE determines which value DRX_SFN_COUNTER shall be set to. There is no reason to postpone the initialization.
The following TP is proposed to correct the issue:
	1>	if the drx-NonIntegerLongCycleStartOffset is configured:
2>	increment DRX_SFN_COUNTER by 1 in the first symbol of a slot in which SFN changes to 0;
2>	if DRX is (re-)configured by RRC:
3> if drx-TimeReferenceSFN is included in the RRC (re-)configuration which is received during the first half of a hyper frame (i.e., SFN is between 0 and 511):
4> set DRX_SFN_COUNTER to 1 in the first symbol of the slot immediately after the reception of the RRC (re-) configuration.
3> else:
4> set DRX_SFN_COUNTER to 0 in the first symbol of the slot immediately after the reception of the RRC (re-) configuration.
3>	set DRX_SFN_COUNTER to 0 in the first symbol of the slot immediately after the successful completion of the RRC (re-)configuration;


Proposal 1: UE shall initialize DRX_SFN_COUNTER immediately after the reception of the RRCReconfiguration message including DRX-config, instead of after the transmission of the RRCReconfigurationComplete message.
3. Conclusion
In this contribution, the following proposals were made:
Observation 1: The DRX configuration is applied after decoding the RRCReconfiguration message, instead of after sending the RRCReconfigurationComplete message.
Observation 2: Initializing DRX_SFN_COUNTER after sending the RRCReconfigurationComplete message may lead to unexpected UE behaviours and harm the power saving gain.
Proposal 1: UE shall initialize DRX_SFN_COUNTER immediately after the reception of the RRCReconfiguration message including DRX-config, instead of after the transmission of the RRCReconfigurationComplete message.
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Annex A: TP for 38.321
CHANGE STARTS
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1>	if the drx-NonIntegerLongCycleStartOffset is configured:
2>	increment DRX_SFN_COUNTER by 1 in the first symbol of a slot in which SFN changes to 0;
2>	if DRX is (re-)configured by RRC:
3>	if drx-TimeReferenceSFN is included in the RRC (re-)configuration which is received during the first half of a hyper frame (i.e., SFN is between 0 and 511):
4>	set DRX_SFN_COUNTER to 1 in the first symbol of the slot immediately after the first PUSCH transmission which contains the RRCReconfigurationComplete messagethe reception of the RRC (re-) configuration as specified in TS 38.331 [5].
3>	else:
4>	set DRX_SFN_COUNTER to 0 in the first symbol of the slot immediately after the first PUSCH transmission which contains the RRCReconfigurationComplete messagethe reception of the RRC (re-) configuration as specified in TS 38.331 [5].
CHANGE ENDS

