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1. Introduction
In RAN WG2 meeting#63 in Jeju, it was decided that the Pathloss measurement would be used as radio-link metric for preamble group selection in the Random Access procedure. This decision was communicated to RAN1 in the LS [4]. RAN1 replied in the LS [5], confirming Pathloss as a relevant parameter to use, but adding also some other parameters reflecting the latest decisions made for the power control of the message 3 of the Random Access Procedure. In RAN WG2 meeting#64 in Prague, it was decided to capture these parameters in [6] in the equation specifying the radio-link condition [7]. This decision is communicated to RAN1 in the LS [8] where RAN1 is also asked to provide values for the broadcast parameter messagePowerOffsetGroupB. In this contribution, we propose a set of values for messagePowerOffsetGroupB.
2. Problem statement and discussion
Two message sizes, or TBSs, are considered for Msg3 of the Random Access procedure, namely a “smaller” message size, MESSAGE_SIZE_GROUP_A [11], and a “larger” message size, MESSAGE_SIZE_GROUP_B
. The UE indicates which of the two TBSs is more appropriate based on both the amount of data available for transmission and the radio conditions. For the latter aspect, RAN WG1 suggested in their LS [5] that the radio link metric would be specified consistently with the decisions made on Power Control of message 3 [9], involving the following parameters [1]

 REF _Ref212477453 \n \h 
[2]:

· the DL pathloss estimate calculated in the UE, PL
· the maximum UE transmission power, PMAX  –  RRC parameter [3]
· the target received preamble power at eNB antenna port, P0_PRE  –  RRC parameter [12]

 REF _Ref212518158 \n \h 
[13]
· the offset between preamble and the Msg3, ΔPREAMBLE-Msg3  –  RRC parameter
· a power control margin configured by the eNB  (eNB implementation specific, see below)
The power control setting of message 3 [9] can be summarized as follows:
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where:

· Pmsg3 is the UE’s transmit power for message 3 transmission
· NRB is the number of RBs allocated on PUSCH to message 3

· ΔPrampup is the power offset reflecting the accumulated optional power rampup of the preamble during potential retries

· δmsg2 is the TPC command indicated in the random access response

· ΔTF is an optional MCS-dependent power offset defined as: 

(2)
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where MPR is the modulation power ratio, NRE is the number of resource elements available in the allocated message 3 resource. ΔTF is a function of both the TBS and the number of allocated RBs.

The aim of setting the TBS of message 3 based on radio-link conditions is to prevent from choosing larger message 3 TBS, MESSAGE_SIZE_GROUP_B, leading to a required transmit power exceeding the maximum allowed power, PMAX. Taking these recommendations into consideration yields the following radio-link criterion [8][10]:

The condition under which the UE can select MESSAGE_SIZE_GROUP_B size for message 3 transmission is:
(3)
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The terms at the right side of the equation are all available at the UE before preamble transmission, and are specified in the L1 specification [1]. The parameter messagePowerOffsetGroupB is broadcasted on SIB, which incorporates the above mentioned eNB-specific power control margin and provides some flexibility to the network in using different values for MESSAGE_SIZE_GROUP_B and the associated resource allocation sizes at different times and in different cells. messagePowerOffsetGroupB can be computed by eNB as follows [10]:

(4)
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where NRB-B and ΔTF-B are the number of RBs and the MCS-dependent power offset of message 3 of size MESSAGE_SIZE_GROUP_B. The attached spreadsheet provides the range of values of this parameter, computed according to Equation (4), when considering MESSAGE_SIZE_GROUP_B ranging from 104 bits (1 RB, QPSK) up to 1544 bits (5 RBs, 64QAM), which we believe are sufficient to cover the range of message 3 TBSs when coverage restrictions apply. This range also reflects the limited TBS range of Msg3 (TBS index ITBS ≤ 15), resulting from the truncated modulation and coding scheme field of the RAR [14]. As can be observed, messagePowerOffsetGroupB ranges from 0 dB up to 12dB, which we propose to extend to [0, 18] dB to include some margin, with the following mapping table:

	Field value
	0
	1
	2
	3
	4
	5
	6
	7

	Parameter value (dB)
	-∞
	0
	3
	6
	9
	12
	15
	18


Table 1: messagePowerOffsetGroupB parameter values

Note that the value of -∞ is added to reflect the agreement in [8].

3. Conclusion

In this contribution, we address the RAN2 LS in [8] by proposing a set of values for the parameter messagePowerOffsetGroupB used for computing the radio-link condition for preamble group selection.
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� Only MESSAGE_SIZE_GROUP_A needs to be captured in the specification. MESSAGE_SIZE_GROUP_B is eNB implementation-specific parameter.
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_1283236901.unknown

_1290924339.unknown

_1291103668.xls
messagePowerOffsetGroupB

		

										NscRB		12

										NsymbPUSCH		6				messagePowerOffsetGroupB = DTF + 10log10(NRB) + margin (=0)       (dB)

						NRB		1		0		dB				NRB		2		3.01		dB				NRB		3		4.77		dB				NRB		4		6.02		dB				NRB		5		6.99		dB

						Nre		144				messagePowerOffsetGroupB (dB)				Nre		288				messagePowerOffsetGroupB (dB)				Nre		432				messagePowerOffsetGroupB (dB)				Nre		576				messagePowerOffsetGroupB (dB)				Nre		720				messagePowerOffsetGroupB (dB)

		ITBS		Mod		msg3 TBS		MPR		ΔTF (dB)				Mod		msg3 TBS		MPR		ΔTF (dB)				Mod		msg3 TBS		MPR		ΔTF (dB)				Mod		msg3 TBS		MPR		ΔTF (dB)				Mod		msg3 TBS		MPR		ΔTF (dB)

		0		2		16		0.11		-9.95		-9.95		2		32		0.11		-9.95		-6.94		2		56		0.13		-9.25		-4.48		2		88		0.15		-8.49		-2.47		2		120		0.17		-8.09		-1.10

		1		2		24		0.17		-8.09		-8.09		2		56		0.19		-7.36		-4.35		2		88		0.20		-7.14		-2.37		2		144		0.25		-6.16		-0.14		2		176		0.24		-6.27		0.72

		2		2		32		0.22		-6.73		-6.73		2		72		0.25		-6.16		-3.15		2		144		0.33		-4.75		0.02		2		176		0.31		-5.18		0.84		2		208		0.29		-5.46		1.53

		3		2		40		0.28		-5.65		-5.65		2		104		0.36		-4.35		-1.34		2		176		0.41		-3.73		1.04		2		208		0.36		-4.35		1.67		2		256		0.36		-4.43		2.56

		4		2		56		0.39		-3.97		-3.97		2		120		0.42		-3.62		-0.61		2		208		0.48		-2.86		1.91		2		256		0.44		-3.28		2.74		2		328		0.46		-3.15		3.84

		5		2		72		0.50		-2.66		-2.66		2		144		0.50		-2.66		0.35		2		224		0.52		-2.46		2.31		2		328		0.57		-1.95		4.07		2		424		0.59		-1.77		5.22

		6		2		na								2		176		0.61		-1.56		1.45		2		256		0.59		-1.73		3.04		2		392		0.68		-0.95		5.07		2		504		0.70		-0.79		6.20

		7		2		104		0.72		-0.61		-0.61		2		224		0.78		-0.17		2.84		2		328		0.76		-0.31		4.46		2		472		0.82		0.15		6.17		2		584		0.81		0.08		7.07

		8		2		120		0.83		0.25		0.25		2		256		0.89		0.65		3.66		2		392		0.91		0.77		5.55		2		536		0.93		0.93		6.95		2		680		0.94		1.03		8.02

		9		2		136		0.94		1.03		1.03		2		286		0.99		1.35		4.36		2		456		1.06		1.75		6.52		2		616		1.07		1.84		7.86		2		776		1.08		1.89		8.88

		10		2/4		144		1.00		1.39		1.39		2/4		328		1.14		2.26		5.27		2/4		504		1.17		2.43		7.20		2/4		680		1.18		2.51		8.53		2/4		872		1.21		2.69		9.67

		11		4		176		1.22		2.75		2.75		4		376		1.31		3.22		6.23		4		584		1.35		3.48		8.25		4		776		1.35		3.45		9.47		4		1000		1.39		3.68		10.67

		12		4		208		1.44		3.97		3.97		4		440		1.53		4.40		7.42		4		680		1.57		4.64		9.41		4		904		1.57		4.62		10.64		4		1128		1.57		4.60		11.59

		13		4		224		1.56		4.55		4.55		4		488		1.69		5.24		8.25		4		744		1.72		5.37		10.15		4		1000		1.74		5.44		11.46		4		1256		1.74		5.48		12.47

		14		4		256		1.78		5.64		5.64		4		552		1.92		6.30		9.31		4		840		1.94		6.43		11.20		4		1128		1.96		6.49		12.51		4		1416		1.97		6.53		13.52

		15		4/6		280		1.94		6.43		6.43		4/6		600		2.08		7.06		10.07		4/6		904		2.09		7.10		11.87		4/6		1224		2.13		7.25		13.27		4/6		1544		2.14		7.33		14.32





Pmsg3

				Power control of Msg3

				PMsg3 = min{Pmax; 10log10(NRB) + Po_pre + DPreamble_msg3 + PL + DTF + Dprampup(=0) +dmsg2(=0) }

				UE-eNB distance (km)		1		1.5		2		2.5		3		3.5		4		4.5		5

				Pathloss (dB)		125.4920479933		131.6948371979		136.0957861765		139.5094274085		142.2985753811		144.6567663909		146.6995243597		148.5013645858		150.1131655917

		Msg3 Allocation

		NRB-Msg3 =		1

		Modulation		TBS		PMsg3 (dBm)

		QPSK		104		0.4870728785		6.6898620831		11.0908110617		14.5044522937		17.2936002663		19.6517912761		21.6945492449		23		23

		QPSK		120		1.3409032691		7.5436924737		11.9446414523		15.3582826843		18.1474306569		20.5056216667		22.5483796354		23		23

		QPSK		136		2.1200995323		8.3228887369		12.7238377154		16.1374789474		18.9266269201		21.2848179299		23		23		23

		QPSK/16QAM		144		2.4873634996		8.6901527042		13.0911016828		16.5047429148		19.2938908874		21.6520818972		23		23		23

		16QAM		176		3.8430229696		10.0458121743		14.4467611528		17.8604023848		20.6495503575		23		23		23		23

		16QAM		208		5.0653809283		11.268170133		15.6691191115		19.0827603435		21.8719083162		23		23		23		23

		16QAM		224		5.6403309806		11.8431201853		16.2440691638		19.6577103958		22.4468583685		23		23		23		23

		16QAM		256		6.7356282323		12.9384174369		17.3393664155		20.7530076475		23		23		23		23		23

		16QAM/64QAM		280		7.519210171		13.7219993756		18.1229483542		21.5365895862		23		23		23		23		23

		NRB-Msg3 =		2

		Modulation		TBS		PMsg3 (dBm)

		QPSK		104		-0.2452628486		5.9575263561		10.3584753346		13.7721165666		16.5612645393		18.919455549		20.9622135178		22.7640537439		23

		QPSK		120		0.4865992403		6.6893884449		11.0903374235		14.5039786555		17.2931266281		19.6513176379		21.6940756067		23		23

		QPSK		144		1.4455478189		7.6483370236		12.0492860021		15.4629272341		18.2520752067		20.6102662165		22.6530241853		23		23

		QPSK		176		2.5428041411		8.7455933458		13.1465423243		16.5601835563		19.349331529		21.7075225387		23		23		23

		QPSK		224		3.934985414		10.1377746187		14.5387235972		17.9523648292		20.7415128019		23		23		23		23

		QPSK		256		4.7488931616		10.9516823663		15.3526313448		18.7662725768		21.5554205494		23		23		23		23

		QPSK		286		5.45247614		11.6552653447		16.0562143232		19.4698555552		22.2590035279		23		23		23		23

		QPSK/16QAM		328		6.3635748008		12.5663640055		16.967312984		20.380954216		23		23		23		23		23

		16QAM		376		7.3246200817		13.5274092864		17.9283582649		21.3419994969		23		23		23		23		23

		16QAM		440		8.5088124707		14.7116016753		19.1125506539		22.5261918859		23		23		23		23		23

		16QAM		488		9.3427407704		15.545529975		19.9464789536		23		23		23		23		23		23

		16QAM		552		10.4008258193		16.6036150239		21.0045640025		23		23		23		23		23		23

		16QAM/64QAM		600		11.1628466072		17.3656358119		21.7665847904		23		23		23		23		23		23

		NRB-Msg3 =		3

		Modulation		TBS		PMsg3 (dBm)

		QPSK		144		1.113150009		7.3159392137		11.7168881922		15.1305294242		17.9196773969		20.2778684067		22.3206263754		23		23

		QPSK		176		2.1314583949		8.3342475996		12.7351965781		16.1488378101		18.9379857828		21.2961767925		23		23		23

		QPSK		208		3.0052531592		9.2080423639		13.6089913424		17.0226325744		19.8117805471		22.1699715568		23		23		23

		QPSK		224		3.4017984739		9.6045876785		14.0055366571		17.4191778891		20.2083258617		22.5665168715		23		23		23

		QPSK		256		4.1322212225		10.3350104271		14.7359594057		18.1496006377		20.9387486103		23		23		23		23

		QPSK		328		5.5525638647		11.7553530693		16.1563020479		19.5699432799		22.3590912525		23		23		23		23

		QPSK		392		6.6386695015		12.8414587061		17.2424076846		20.6560489167		23		23		23		23		23

		QPSK		456		7.6132231102		13.8160123149		18.2169612934		21.6306025254		23		23		23		23		23

		QPSK/16QAM		504		8.289962517		14.4927517216		18.8937007002		22.3073419322		23		23		23		23		23

		16QAM		584		9.3403284657		15.5431176704		19.9440666489		23		23		23		23		23		23

		16QAM		680		10.5054232921		16.7082124967		21.1091614753		23		23		23		23		23		23

		16QAM		744		11.2389792512		17.4417684558		21.8427174344		23		23		23		23		23		23

		16QAM		840		12.2904227182		18.4932119228		22.8941609014		23		23		23		23		23		23

		16QAM/64QAM		904		12.9654258383		19.168215043		23		23		23		23		23		23		23

		NRB-Msg3 =		4

		Modulation		TBS		PMsg3 (dBm)

		QPSK		144		0.9497671318		7.1525563365		11.553505315		14.967146547		17.7562945196		20.1144855294		22.1572434982		23		23

		QPSK		176		1.929981861		8.1327710656		12.5337200442		15.9473612762		18.7365092488		21.0947002586		23		23		23

		QPSK		208		2.7650371081		8.9678263127		13.3687752913		16.7824165233		19.5715644959		21.9297555057		23		23		23

		QPSK		256		3.8326904469		10.0354796516		14.4364286301		17.8500698621		20.6392178348		22.9974088446		23		23		23

		QPSK		328		5.1613694622		11.3641586668		15.7651076454		19.1787488774		21.96789685		23		23		23		23

		QPSK		392		6.1633153946		12.3661045992		16.7670535778		20.1806948098		22.9698427824		23		23		23		23

		QPSK		472		7.2592876864		13.4620768911		17.8630258696		21.2766671016		23		23		23		23		23

		QPSK		536		8.0467279394		14.249517144		18.6504661226		22.0641073546		23		23		23		23		23

		QPSK		616		8.9494666853		15.15225589		19.5532048685		22.9668461005		23		23		23		23		23

		QPSK/16QAM		680		9.6212314581		15.8240206627		20.2249696413		23		23		23		23		23		23

		16QAM		776		10.5644468302		16.7672360348		21.1681850134		23		23		23		23		23		23

		16QAM		904		11.7313896422		17.9341788468		22.3351278254		23		23		23		23		23		23

		16QAM		1000		12.5556741869		18.7584633915		23		23		23		23		23		23		23

		16QAM		1128		13.6038869042		19.8066761088		23		23		23		23		23		23		23

		16QAM/64QAM		1224		14.360138351		20.5629275556		23		23		23		23		23		23		23

		NRB-Msg3 =		5

		Modulation		TBS		PMsg3 (dBm)

		QPSK		120		-0.0035459672		6.1992432374		10.600192216		14.013833448		16.8029814206		19.1611724304		21.2039303991		23		23

		QPSK		176		1.8104435889		8.0132327935		12.4141817721		15.8278230041		18.6169709767		20.9751619865		23		23		23

		QPSK		208		2.6227868548		8.8255760594		13.226525038		16.64016627		19.4293142426		21.7875052524		23		23		23

		QPSK		256		3.6558109833		9.858600188		14.2595491665		17.6731903985		20.4623383712		22.820529381		23		23		23

		QPSK		328		4.9312891129		11.1340783176		15.5350272961		18.9486685281		21.7378165008		23		23		23		23

		QPSK		424		6.3159199889		12.5187091936		16.9196581721		20.3332994041		23		23		23		23		23

		QPSK		504		7.2949686792		13.4977578838		17.8987068624		21.3123480944		23		23		23		23		23

		QPSK		584		8.1664868382		14.3692760429		18.7702250214		22.1838662534		23		23		23		23		23

		QPSK		680		9.1097995756		15.3125887802		19.7135377588		23		23		23		23		23		23

		QPSK		776		9.9703518201		16.1731410247		20.5740900033		23		23		23		23		23		23

		QPSK/16QAM		872		10.7685497054		16.97133891		21.3722878886		23		23		23		23		23		23

		16QAM		1000		11.7593588072		17.9621480118		22.3630969904		23		23		23		23		23		23

		16QAM		1128		12.6864215917		18.8892107963		23		23		23		23		23		23		23

		16QAM		1256		13.5650477078		19.7678369124		23		23		23		23		23		23		23

		16QAM		1416		14.6113499877		20.8141391923		23		23		23		23		23		23		23

		16QAM/64QAM		1544		15.4160633269		21.6188525315		23		23		23		23		23		23		23

				Pathloss model:

				% 1) Okumura - Hata empirical distance-dependent path loss model defined in:

				% M. Shafi, S. Ogose and T. Hattori, Wireless Communications in the 21st Century, IEEE press, Wiley-Interscience, 2002

				pl = 69.55 + 26.16*log10(f) - 13.82*log10(hb) - (3.2*(log10(11.75*hm))^2 - 4.97) + (44.9 - 6.55*log10(hb))*log10(d) - (29 - 19*log10(alpha));

				% k(hm) is the correction factor for UE antenna height

				% alpha: The ground cover factor alpha is defined as the percentage of the area covered by buildings.

				% f is the carrier frequency (MHz). Range: 400-2200 MHz

				% hb is the Node-B antenna height (m). Range: 30-200m

				% hm is the UE antenna height in meters (m). Range: 1-10m

				% d  is the distance between the eNode-B and the UE (km).		Range: 1-20km

				%

				% A typical configuration is:

				% f = 2000MHz,

				% hb = 30/50m,

				% hm = 1.5m,				1.5

				% alpha =  10%

				% 2) TR25.814: 128.1+37.6log10(r);r in km

		Parameters

				Name		Value		Unit		Range		Meaning

		1) Pathloss and link budget		Type		Okumura		NA		25.814 or Okumura		Type of pathloss model used

				Nrx		5		dB				Receiver Noise Figure

				LF		0		dB		[0, 8]		Log-Normal Fade Margin

				Pl		0		dB		[0, 20]		Penetration loss

				f		2000		MHz				Carrier frequency

				hm		1.5		m				UE height

				alpha		10		%

				hb		30		m				eNB antenna height

				TK		308.15		°K				Temperature (308.15 °K = 35°C)

				K		1.38E-23						Boltzmann constant

				N0		-173.71		dBm/Hz				Noise Power Density

				N		-108.38		dBm				Noise Power

				I		3.00		dB				Interference margin

				EP/N0		18		dB				Target (total) preamble energy to noise density ratio

				Es/N0 (= C/N)		-11.2376196083		dB				Target preamble subcarrier energy to noise density ratio at eNB antenna port

		2) Power control

				Pmax		23		dBm		[-40, 23]		UE max transmit power

				Po_pre		-116.62		dBm		[-120, -90]		Received preamble power at antenna port								Po_pre_min		-120		dBm

				ΔPreamble_Msg3		-7.78		dB
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