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Decision 

1 Introduction

36.304 text specifies that UE computes Hashed_ID that is used in paging in extended DRX. However, the procedure to compute Hashed_ID is not clear. In this paper, we raise the issue and clarify the procedure to compute Hashed_ID. A reference CR is provided in [3].
2 Current spec and the confusion 
The following 36.304 text specifies that UE compute Hashed_ID according to CRC-32 algorithm in [2] which is ITU-T Recommendation V.42.  The text of both specs are copy-pasted below.
===================36.304 v13.4.0 Text =============
7.3
Paging in extended DRX

The UE may be configured by upper layers with an extended DRX (eDRX) cycle TeDRX. The UE may operate in extended DRX only if the cell indicates support for eDRX in System Information.

If the UE is configured with a TeDRX cycle of 512 radio frames, it monitors POs as defined in 7.1 with parameter T = 512. Otherwise, a UE configured with eDRX monitors POs as defined in 7.1 (i.e, based on the upper layer configured DRX value and a default DRX value determined in 7.1), during a periodic Paging Time Window (PTW) configured for the UE or until a paging message including the UE’s NAS identity is received for the UE during the PTW, whichever is earlier. The PTW is UE-specific and is determined by a Paging Hyperframe (PH), a starting position within the PH (PTW_start) and an ending position (PTW_end). PH, PTW_start and PTW_end are given by the following formulae:

The PH is the H-SFN satisfying the following equation:

H-SFN mod TeDRX,H= (UE_ID_H mod TeDRX,H), where

-
UE_ID_H: 



- 10 most significant bits of the Hashed ID, if P-RNTI is monitored on PDCCH or MPDCCH



- 12 most significant bits of the Hashed ID, if P-RNTI is monitored on NPDCCH
-
T eDRX,H  : eDRX cycle of the UE in Hyper-frames, (TeDRX,H =1, 2, …, 256 Hyper-frames) (for NB-IoT, TeDRX,H =2, …, 1024 Hyper-frames) and configured by upper layers.

PTW_start denotes the first radio frame of the PH that is part of the PTW and has SFN satisfying the following equation:

SFN = 256* ieDRX, where

-
ieDRX = floor(UE_ID_H /TeDRX,H) mod 4

PTW_end is the last radio frame of the PTW and has SFN satisfying the following equation:

SFN = (PTW_start + L*100 - 1) mod 1024, where

-
L = Paging Time Window length (in seconds) configured by upper layers

Hashed ID is defined as follows:
Hashed_ID is the Cyclic Redundancy Check value of b31, b30…, b0 of S-TMSI, computed according to CRC-32 algorithm in [34], and

S-TMSI = <b39, b38, …, b0> as defined in [35]
===================36.304 v13.4.0 Text ======= End=======
Observation 1: “Cyclic Redundancy Check value” is confusing because it is not defined in the 36.304 reference [34] which is ITU-T spec. It should be “Frame Check Sequence (FCS)”.   
The Reference [34] above is ITU-T Recommendation V.42 (03/2002), "Error-correcting procedures for DCEs using asynchronous-to-synchronous conversion". The related info from the ITU-T spec is copy-pasted below.

============= ITU-T Recommendation V.42 (03/2002) ===============


8.1.1.1 Frame structure

All DCE-to-DCE communications are accomplished using the frame structure shown in Figure 4.
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NOTES

1 The maximum size of this field is limited to two octets.

Octet 1

2~ The control field is two octets for frame types with sequence numbers and one octet for frame types without sequence numbers,

see822
3~ Not all frame types have an information field.
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============= ITU-T Recommendation V.42 (03/2002) ======End=========
Observation 2: in Steps a) and b) of the ITU-T’s spec text above, some parameters do not exist in the use case in 36.304, including “the final bit of the opening flag and the first bit of the FCS, excluding bits inserted for transparency”. Hence causes confusion.
Observation 3: in Step a) of the ITU-T’s spec text above, there is confusion on value of k due to Observation 2. 

Observation 4: in Step a) of the ITU-T’s spec text above, we think k=32.

Observation 5: in Step a) of the ITU-T’s spec text above, we think the outcome of step a) is a constant, 0xC704DD7B, for any S-TMSI value.
3 Conclusion 

We have the Observations 1-5 on the current 36.304 and 36.304 reference [34] ITU-T spec. Based on the observation, we have the following proposals. A reference CR is provided in [3].
Proposal 1: RAN2 to confirm if the example in Section 4 is correct or not.
Proposal 2: RAN2 to clarify the procedure to calculate Hashed_ID in 36.304. 
4 Example
Inputs:

· 32 Least significant bits of S-TMSI: 0x12341234

· Generator polynomial: 0x104C11DB7  (1 0000 0100 1100 0001 0001 1101 1011 0111)

Procedure to Calculate Hashed ID:

step a)   

· k = 32

· numerator:  0xFFFF FFFF 0000 0000

· denomiator: 0x1 04C1 1DB7

· remainder Y1 = 0xC704DD7B 

step b)

· numerator:  0x1234 1234 0000 0000

· denomiator: 0x1 04C1 1DB7

· remainder Y2 = 0x1D66F1A6

Hashed_ID = FCS = ones complement of (remainder Y1 XOR remainder Y2)

         = ones complement of (0xC704DD7B XOR 0x1D66F1A6)

         = negation of (0xDA622CDD)

         = 0x259DD322
===end===
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