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1. [bookmark: _Toc18404533][bookmark: _Toc18413600][bookmark: _Toc18403966]Introduction
At RAN2#125-bis it was agreed that the UE should initialize this counter at the same time as checking whether the SFN is in the first part of second part of HFN. However, we still need to agree when the UE should actually initialize the counter. In this contribution we discuss the various options for this and propose a way forward. 
2. Discussion
The agreement at the last meeting says that the check for SFN should be at the same point in time as the point when the DRX_SFN_COUNTER is initialized. So, we now need to decide at point this happens. There are the following options for initialization of the DRX_SFN_COUNTER. 
Option 1: UE initializes the DRX_SFN_COUNTER at the point of reception of the RRC (re-) configuration message
Option 2: UE initializes the DRX_SFN_COUNTER at the point of transmission of the PUSCH message containing the response message of the RRC (re-) configuration complete message

Both the above options may solve the mismatch between the gNB and the UE. However, option 1 may cause a bit of ambiguity both in specification and implementations. The issue is that there is a non-zero processing time at the UE side. So, option 1 in fact requires the UE to initialize the DRX_SFN_COUNTER at a SFN which may be in the past (because at the point when the received RRC message is processed, the SFN in which the actual message was received may be in a past SFN). More importantly, option 1 also implicitly requires the UE to update the DRX_SFN_COUNTER value (i.e. increment it by 1) if the UE processing time in this case takes the initialization across the HFN boundary. This is depicted in Figure 1 below. In this example, the RRC (re-) configuration message is received at point “a” (which is in the second half of the HFN). The UE completes the processing of RRC (re-) configuration message at point “b” (which falls in the first half of the HFN). According to option 1, the UE then has to initialize the DRX_SFN_COUNTER to value 0 (since the point “a” is in second half of the HFN), but this initialization has to be done at point “a”, which happens in the past. Further since the UE processing time takes point “b” to be across the HFN boundary, the UE would need to increment the DRX_SFN_COUNTER value. Specifying/implementing this is complex and is error prone.  
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[bookmark: _Ref166097808]Figure 1: DRX_SFN_COUNTER initialization upon reception of the RRC (re-) configuration message
Observation 1: Initialization of the DRX_SFN_COUNTER upon reception of the RRC (re-) configuration message would require the UE to initialize the counter in an SFN that occurs in the past (due to the UE processing time) and also requires to increment the counter if the processing time of the RRC message takes it across the HFN boundary
On the other hand, option 2 is fairly simple and is aligned with how it is specified today. The only change however is that the UE should check whether the first symbol of the slot immediately after the first PUSCH transmission which contains the reconfiguration complete message falls in the first or second half of the HFN. So, we propose to adopt option 2. 
Furthermore, the drx-TimeReferenceSFN and C-DRX related parameters may also be included in RRCResume message, in which case the response message for the RRC (re-) configuration is RRCResumeComplete message, not the RRCReconfigurationComplete message (as currently captured in the MAC spec), so we suggest to use a more generic phrase – e.g. “the response message of the RRC (re-) configuration message” instead of “RRCReconfigurationComplete message” for the DRX_SFN_COUNTER initialization.

Proposal 1: The DRX_SFN_COUNTER is initialized in the first symbol of the slot immediately after the first PUSCH transmission which contains the response message of the RRC (re-) configuration message (i.e. point of initialization is same as the one captured in the current MAC spec)
Proposal 2: If, the first symbol of the slot immediately after the first PUSCH transmission which contains the response message of the RRC (re-) configuration message falls in the first part of the HFN, the DRX_SFN_COUNTER shall be initialized to 0. Otherwise, it shall be initialized to 1. 

Based on the above, the CR in R2-2404548 is proposed to be agreed.  

3. Conclusion
[bookmark: _Toc18404543][bookmark: _Toc18413612][bookmark: _Toc18403976]In this contribution the following observations and proposals are made: 
Observation 1: Initialization of the DRX_SFN_COUNTER upon reception of the RRC (re-) configuration message would require the UE to initialize the counter in an SFN that occurs in the past (due to the UE processing time) and also requires to increment the counter if the processing time takes it across the HFN boundary
Proposal 1: The DRX_SFN_COUNTER is initialized in the first symbol of the slot immediately after the first PUSCH transmission which contains the response message of the RRC (re-) configuration message (i.e. point of initialization is same as the one captured in the current MAC spec)
Proposal 2: If, the first symbol of the slot immediately after the first PUSCH transmission which contains the response message of the RRC (re-) configuration message falls in the first part of the HFN, the DRX_SFN_COUNTER shall be initialized to 0. Otherwise, it shall be initialized to 1. 

The corresponding CR to implement this change is provided in R2-2404548. 
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