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	Reason for change:
	In the MAC TC 22.3.1.8, there are two Paging carriers configured: Anchor with pagingWeight = w1 and Non-Anchor with pagingWeight = w1. The implementation by default chooses the Anchor carrier to send the Paging message at Step 1. However, this is not always the case. Pls. consider the example below:

Default Paging Cycle (T): 128
UE_ID: 15935
nB: ONE_T
pagingWeightAnchor (w[0]): 1
pagingWeight  of the non-anchor(w[1]): 1

From TS 36.304, Section 7.1:
N: min(T,nB)

Ns: max(1,nB/T)

W = W[0] + W[1] + ... W[Nn-1]

UE_ID:
If the UE supports E-UTRA connected to 5GC and NAS indicated to use 5GC for the selected cell:
5G-S-TMSI mod 1024, if P-RNTI is monitored on PDCCH.
else
IMSI mod 1024, if P-RNTI is monitored on PDCCH.
IMSI mod 4096, if P-RNTI is monitored on NPDCCH.
IMSI mod 16384, if P-RNTI is monitored on MPDCCH or if P-RNTI is monitored on NPDCCH and the UE supports paging on a non-anchor carrier, and if paging configuration for non-anchor carrier is provided in system information

W(i): Weight for NB-IoT paging carrier i

In the example above, this becomes:

N = min(T, T) where T = 128, so N = 128
Ns = max(1, 1), so Ns = 1
W = W[0] + W[1] = 1 + 1 = 2
UE_ID: IMSI mod 16384 = 15935
W(0) is the paging weight for the anchor carrier.
W(0) + W(1) is the sum of the anchor weight + non-anchor weight.

If P-RNTI is monitored on NPDCCH and the UE supports paging on a non-anchor carrier, and if paging configuration for non-anchor carrier is provided in system information, then the paging carrier is determined by the paging carrier with smallest index n (0 ≤ n ≤ Nn-1) fulfilling the following equation:

floor(UE_ID/(N*Ns)) mod W < W(0) + W(1) + … + W(n)

floor( 15935 / (128 * 1)) mod 2 = 0 < 1 -> Condition fulfilled for Anchor Carrier

This would mean that, in this example, the choice would be the Anchor carrier. 

However, the calculation rests on the UE_ID and choice of anchor or non-anchor is determined by floor(UE_ID/128) being odd or even

Hence, a function is required to determine the correct PagingCarrier ID to be used for sending the Paging message.

It is also necessary to configure the Non-Anchor carrier related parameters in the local end so that SS stack can send the Paging on the Non-Anchor carrier.

	
	

	Summary of change:
	Defined a function to calculate the Paging Carrier ID as well as configured the Non-Anchor carrier related parameters.

	
	

	Consequences if not approved:
	A conformant UE may fail the test case.
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1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc116989615]Corrections required
1. [bookmark: _Toc116989616]Correction to function f_TC_22_3_1_8_NBIOT
	Function name
	f_TC_22_3_1_8_NBIOT

	Reason for change
	In the MAC TC 22.3.1.8, there are two Paging carriers configured: Anchor with pagingWeight = w1 and Non-Anchor with pagingWeight = w1. The implementation by default chooses the Anchor carrier to send the Paging message at Step 1. However, this is not always the case. Pls. consider the example below:

Default Paging Cycle (T): 128
UE_ID: 15935
nB: ONE_T
pagingWeightAnchor (w[0]): 1
pagingWeight  of the non-anchor(w[1]): 1

From TS 36.304, Section 7.1:
N: min(T,nB)

Ns: max(1,nB/T)

W = W[0] + W[1] + ... W[Nn-1]

UE_ID:
If the UE supports E-UTRA connected to 5GC and NAS indicated to use 5GC for the selected cell:
5G-S-TMSI mod 1024, if P-RNTI is monitored on PDCCH.
else
IMSI mod 1024, if P-RNTI is monitored on PDCCH.
IMSI mod 4096, if P-RNTI is monitored on NPDCCH.
IMSI mod 16384, if P-RNTI is monitored on MPDCCH or if P-RNTI is monitored on NPDCCH and the UE supports paging on a non-anchor carrier, and if paging configuration for non-anchor carrier is provided in system information

W(i): Weight for NB-IoT paging carrier i

In the example above, this becomes:

N = min(T, T) where T = 128, so N = 128
Ns = max(1, 1), so Ns = 1
W = W[0] + W[1] = 1 + 1 = 2
UE_ID: IMSI mod 16384 = 15935
W(0) is the paging weight for the anchor carrier.
W(0) + W(1) is the sum of the anchor weight + non-anchor weight.

If P-RNTI is monitored on NPDCCH and the UE supports paging on a non-anchor carrier, and if paging configuration for non-anchor carrier is provided in system information, then the paging carrier is determined by the paging carrier with smallest index n (0 ≤ n ≤ Nn-1) fulfilling the following equation:

floor(UE_ID/(N*Ns)) mod W < W(0) + W(1) + … + W(n)

floor( 15935 / (128 * 1)) mod 2 = 0 < 1 -> Condition fulfilled for Anchor Carrier

This would mean that, in this example, the choice would be the Anchor carrier. 

However, the calculation rests on the UE_ID and choice of anchor or non-anchor is determined by floor(UE_ID/128) being odd or even

Hence, a function is required to determine the correct PagingCarrier ID to be used for sending the Paging message.

It is also necessary to configure the Non-Anchor carrier related parameters in the local end so that SS stack can send the Paging on the Non-Anchor carrier.

	Summary of change
	Defined a function to calculate the Paging Carrier ID as well as configured the Non-Anchor carrier related parameters.

	TTCN module
	NBIOT_MAC_Testcases.ttcn

	MCC160 Comment
	


[bookmark: OLE_LINK14]
Before Change:
	function f_TC_22_3_1_8_NBIOT() runs on NBIOT_PTC
  {
    var NBIOT_CellId_Type v_CellId := nbiot_Cell1;
    var template (value) SystemInformationBlockType22_NB_r14 v_SIB22;
    var template (value) NPRACH_ParametersList_NB_r14 v_NPRACH_ParametersList_NB_r14;
    var template (value) UL_ConfigCommon_NB_r14 v_UL_ConfigCommon;
    var template (value) DL_ConfigCommon_NB_r14 v_DL_ConfigCommon;
    var template (value) NB_NonAnchorCarrierCommonUL_List_Type v_NB_NonAnchorCarrierCommonUL_List;

    var NB_CarrierFreq_Type v_NB_CarrierFreq;
    var CarrierFreq_NB_r13 v_CarrierFreqUL;
    var template (present) NAS_MSG_Indication_Type v_ExpectedNasMsg;
    var integer v_NonAnchorCarrierId := 1;

   <<SKIPPED CODE>>
  
    f_NBIOT_CellConfig_Def(v_CellId, CONTROL_PLANE);
    v_NB_NonAnchorCarrierCommonUL_List := { cs_NB_NonAnchorCarrierCommonUL(v_NonAnchorCarrierId, v_UL_ConfigCommon) };
    f_NBIOT_SS_ConfigActiveCellInfo(v_CellId, cs_TimingInfo_Now, cds_NB_ActiveCellConfig_CarrierConfigCommonUL_Config(v_NB_NonAnchorCarrierCommonUL_List));

  <<SKIPPED CODE>>

  //@siclog "Step 0B" siclog@
    f_Delay(90.0);                                   // @sic R5s190880 sic@

    //@siclog "Step 1" siclog@
    f_NBIOT_UE_Page(v_CellId);

   <<SKIPPED CODE>>
  







After Change:
	
import from NBIOT_RRC_Paging all; //WA#
import from Parameters all; //WA#

function f_TC_22_3_1_8_NBIOT() runs on NBIOT_PTC
  {
    var NBIOT_CellId_Type v_CellId := nbiot_Cell1;
    var template (value) SystemInformationBlockType22_NB_r14 v_SIB22;
    var template (value) NPRACH_ParametersList_NB_r14 v_NPRACH_ParametersList_NB_r14;
    var template (value) UL_ConfigCommon_NB_r14 v_UL_ConfigCommon;
    var template (value) DL_ConfigCommon_NB_r14 v_DL_ConfigCommon;
    var template (value) NB_NonAnchorCarrierCommonUL_List_Type v_NB_NonAnchorCarrierCommonUL_List;
    var template (value) NB_NonAnchorCarrierCommonDL_List_Type v_NB_NonAnchorCarrierCommonDL_List; //WA#

    var NB_CarrierFreq_Type v_NB_CarrierFreq;
    var CarrierFreq_NB_r13 v_CarrierFreqUL;
    var template (present) NAS_MSG_Indication_Type v_ExpectedNasMsg;
    var integer v_NonAnchorCarrierId := 1; 
    var integer v_PagingCarrierID; //WA#
    var hexstring v_Imsi := px_IMSI_Def; //WA#
    var PCCH_Config_NB_r13 v_SI_Pcch_Configuration; //WA#

  <<SKIPPED CODE>>

   f_NBIOT_CellConfig_Def(v_CellId, CONTROL_PLANE);
    v_NB_NonAnchorCarrierCommonDL_List := { cs_NB_NonAnchorCarrierCommonDL(v_NonAnchorCarrierId, v_DL_ConfigCommon) }; //WA#
    v_NB_NonAnchorCarrierCommonUL_List := { cs_NB_NonAnchorCarrierCommonUL(v_NonAnchorCarrierId, v_UL_ConfigCommon) };
    f_NBIOT_SS_ConfigActiveCellInfo(v_CellId, cs_TimingInfo_Now, cds_NB_ActiveCellConfig_CarrierConfigCommon_Config(v_NB_NonAnchorCarrierCommonUL_List, v_NB_NonAnchorCarrierCommonDL_List)); //WA#

<<SKIPPED CODE>>

  //@siclog "Step 0B" siclog@
    f_Delay(90.0);                                   // @sic R5s190880 sic@

    //@siclog "Step 1" siclog@
    //WA#
    v_SI_Pcch_Configuration := f_NBIOT_CellInfo_GetPCCH_ConfigInSYSINFO(v_CellId);
    v_PagingCarrierID := f_NBIOT_Calculate_PagingID(v_SI_Pcch_Configuration.defaultPagingCycle_r13, 
                                                    v_SI_Pcch_Configuration.nB_r13, 
                                                    v_Imsi, 
                                                    v_SIB22.pagingWeightAnchor_r14, 
                                                    v_DL_ConfigCommon.pcch_Config_r14.pagingWeight_r14);
    f_NBIOT_UE_Page(nbiot_Cell1, -, v_PagingCarrierID); //WA# Anchor carrier or Non-anchor carrier

  <<SKIPPED CODE>>




 New Function:
	Function name
	f_NBIOT_Calculate_PagingID

	Reason for change
	In the MAC TC 22.3.1.8, there are two Paging carriers configured: Anchor with pagingWeight = w1 and Non-Anchor with pagingWeight = w1. The implementation by default chooses the Anchor carrier to send the Paging message at Step 1. However, this is not always the case. Pls. consider the example below:

Default Paging Cycle (T): 128
UE_ID: 15935
nB: ONE_T
pagingWeightAnchor (w[0]): 1
pagingWeight  of the non-anchor(w[1]): 1

From TS 36.304, Section 7.1:
N: min(T,nB)

Ns: max(1,nB/T)

W = W[0] + W[1] + ... W[Nn-1]

UE_ID:
If the UE supports E-UTRA connected to 5GC and NAS indicated to use 5GC for the selected cell:
5G-S-TMSI mod 1024, if P-RNTI is monitored on PDCCH.
else
IMSI mod 1024, if P-RNTI is monitored on PDCCH.
IMSI mod 4096, if P-RNTI is monitored on NPDCCH.
IMSI mod 16384, if P-RNTI is monitored on MPDCCH or if P-RNTI is monitored on NPDCCH and the UE supports paging on a non-anchor carrier, and if paging configuration for non-anchor carrier is provided in system information

W(i): Weight for NB-IoT paging carrier i

In the example above, this becomes:

N = min(T, T) where T = 128, so N = 128
Ns = max(1, 1), so Ns = 1
W = W[0] + W[1] = 1 + 1 = 2
UE_ID: IMSI mod 16384 = 15935
W(0) is the paging weight for the anchor carrier.
W(0) + W(1) is the sum of the anchor weight + non-anchor weight.

If P-RNTI is monitored on NPDCCH and the UE supports paging on a non-anchor carrier, and if paging configuration for non-anchor carrier is provided in system information, then the paging carrier is determined by the paging carrier with smallest index n (0 ≤ n ≤ Nn-1) fulfilling the following equation:

floor(UE_ID/(N*Ns)) mod W < W(0) + W(1) + … + W(n)

floor( 15935 / (128 * 1)) mod 2 = 0 < 1 -> Condition fulfilled for Anchor Carrier

This would mean that, in this example, the choice would be the Anchor carrier. 

However, the calculation rests on the UE_ID and choice of anchor or non-anchor is determined by floor(UE_ID/128) being odd or even

Hence, a function is required to determine the correct PagingCarrier ID to be used for sending the Paging message.

	Summary of change
	Defined a function to calculate the Paging Carrier ID 

	TTCN module
	NBIOT_MAC_Testcases.ttcn

	MCC160 Comment
	




	function f_NBIOT_Calculate_PagingID (NB_DefaultPagingCycle_Type p_T, 
                                      PCCH_Config_NB_r13.nB_r13 p_Nb, 
                                      hexstring p_Imsi, 
                                      template (value) PagingWeight_NB_r14 pagingWeightAnchor_r14, 
                                      template (value) PagingWeight_NB_r14 pagingWeightNonAnchor_r14) return integer
 {
  var integer v_T := 0;
  var integer v_Nb := 0;
  var integer v_N := 0;//min(T,nB)
  var integer v_Ns := 0;//max(1,nB/T)
  var charstring v_Imsi_String := hex2str(p_Imsi);
  var integer v_Imsi_Integer := str2int(v_Imsi_String);
  var integer v_Ue_Id := v_Imsi_Integer mod 16384;
  var integer v_W;
  var integer v_W0;
  var integer v_W1;
  var integer v_Paging;
  var integer v_PagingCarrierID;
  
  v_T := f_NBIOT_GetPagingCycleValue(p_T);
  
  select (p_Nb) {
      case (fourT)      { v_Nb := 4*v_T; }
      case (twoT)       { v_Nb := 2*v_T; }
      case (oneT)       { v_Nb := v_T; }
      case (halfT)      { v_Nb := v_T/2; }
      case (quarterT)   { v_Nb := v_T/4;}
      case (one8thT)    { v_Nb := v_T/8; }
      case (one16thT)   { v_Nb := v_T/16; }
      case (one32ndT)   { v_Nb := v_T/32; }
      case (one64thT)   { v_Nb := v_T/64; }
      case (one128thT)  { v_Nb := v_T/128; }
      case (one256thT)  { v_Nb := v_T/256; }
      case (one512thT)  { v_Nb := v_T/512; }
      case (one1024thT) { v_Nb := v_T/1024; }
      case else {
        FatalError(__FILE__, __LINE__, "Provided value for nB is unrecognizable");
      }
    }
	
	select (pagingWeightAnchor_r14) {
	  case (w1)  {v_W0 := 1;}
	  case (w2)  {v_W0 := 2;}
	  case (w3)  {v_W0 := 3;}
	  case (w4)  {v_W0 := 4;}
	  case (w5)  {v_W0 := 5;}
	  case (w6)  {v_W0 := 6;}
	  case (w7)  {v_W0 := 7;}
	  case (w8)  {v_W0 := 8;}
	  case (w9)  {v_W0 := 9;}
	  case (w10)  {v_W0 := 10;}
	  case (w11)  {v_W0 := 11;}
	  case (w12)  {v_W0 := 12;}
	  case (w13)  {v_W0 := 13;}
	  case (w14)  {v_W0 := 14;}
	  case (w15)  {v_W0 := 15;}
	  case (w16)  {v_W0 := 16;}
	}
	
	select (pagingWeightNonAnchor_r14) {
	  case (w1)  {v_W1 := 1;}
	  case (w2)  {v_W1 := 2;}
	  case (w3)  {v_W1 := 3;}
	  case (w4)  {v_W1 := 4;}
	  case (w5)  {v_W1 := 5;}
	  case (w6)  {v_W1 := 6;}
	  case (w7)  {v_W1 := 7;}
	  case (w8)  {v_W1 := 8;}
	  case (w9)  {v_W1 := 9;}
	  case (w10)  {v_W1 := 10;}
	  case (w11)  {v_W1 := 11;}
	  case (w12)  {v_W1 := 12;}
	  case (w13)  {v_W1 := 13;}
	  case (w14)  {v_W1 := 14;}
	  case (w15)  {v_W1 := 15;}
	  case (w16)  {v_W1 := 16;}
	}
	
	v_W := v_W0+v_W1;
	
	if (v_T <= v_Nb) { v_N := v_T } else { v_N := v_Nb }
    if (1 >= ( v_Nb/v_T)) { v_Ns := 1 } else { v_Ns := v_Nb/v_T }
	
	v_Paging := (v_Ue_Id / (v_N * v_Ns)) mod v_W;
	
	if (v_Paging < v_W0) {
	  v_PagingCarrierID := 0;
	} else if (v_Paging < (v_W0 + v_W1)) {
	  v_PagingCarrierID := 1;
	}
	return v_PagingCarrierID;
 }
  





