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1	Introduction
RAN2 made in the #109e meeting following agreements on T_delta signalling:
The T_delta MAC CE shall not contain SCS.
Send LS to ask R1 (cc R4) to capture the range mapping of the IE signalled for T_delta, inform about our current design. 

LS was sent to RAN1 requesting RAN1 response to following issues:
1. RAN2 would like to inform RAN1 of its preference to have this mapping captured in RAN1 specifications, and, would like to respectfully ask RAN1 to take appropriate action (or notify RAN2 as a matter of priority if this RAN2 preference cannot be met by RAN1).

1. As already mentioned, the size of the T_delta field (containing the index value of T_delta) is 11 bits. If RAN1 finds this inadequate, RAN2 would very much appreciate it if RAN1 could inform RAN2 at their earliest convenience and provide the number of bits required (if different from 11).

In this contribution, we discuss the way to specify T_delta mapping and signaling. The range and granularity of T_delta have been defined by RAN4 [2] which shall be the basis for the values to be signaled for different SCSs and on different (FR1/FR2) bands.

2	Discussion
2.1	Specifications for T_delta
RAN2 proposal was that mapping of the T_delta values to indices to be used in MAC-CE shall be defined in the RAN1 specifications. Given indices are used in the T_delta field in the MAC-CE which RAN2 would incorporate in the MAC specification.
RAN1 specifications for T_delta can be aligned with the way how timing advance (TA) has been specified. The procedures related to T_delta and mapping of the values can be included in the TS 38.213 and then used in the MAC specification.
Proposal 1: RAN1 to agree with the RAN2 conclusion to specify the mapping of T_delta values in RAN1 specification TS 38.213 aligned with the way how timing advance (TA) has been specified.

2.2	Principles to define T_delta information to MAC-CE
RAN2 agreed not to include SCS field in the MAC-CE of T_delta. This is somewhat aligned with RAN1 views expressed in the email discussion [3]. The omitted SCS indication would suggest that the T_delta value should be applicable to the used SCS and the parent determining and signalling T_delta shall take care of that the value is within the range valid for the SCS in concern. The IAB node receiving the T_delta can assume that the derivation of the value at the parent node has been done correctly. Furthermore, after de-mapping of the T_delta at the IAB node, the value shall be an absolute value that can be applied for the DU timing.
With these assumptions, it would be logical to use a common value range for all SCSs, and the parent takes care of that the signalled value falls within the range that is valid for the concerned SCS.
Proposal 2a: A single value range for all SCSs is used for the mapping to MAC-CE information.
Proposal 2b: Parent node shall be responsible for the signalled T_delta to be within the range valid for the SCS in concern.
The FR information, either FR1 or FR2, can be assumed implicitly based on the band used for the BH connection.
Proposal 3: Band indication (FR1/FR2) relevant for T_delta is implicitly known by the IAB node.
Based on the assumption of Prop.3, there can be separate mapping tables defined for FR1 and FR2. The granularity of T_delta, which is different for FR1 and FR2, can be taken into account in the mapping tables. Furthermore, all the values can be represented (per FR) with 11-bit information which means that RAN1 can confirm the usage of 11-bit information for MAC-CE.
Proposal 4: T_delta mapping tables are defined separately for FR1 and FR2.
Proposal 5: RAN1 to confirm the usage of 11-bit information in MAC-CE for T_delta signalling.

2.3	 Mapping of T_delta values to MAC-CE
As discussed above, a common range of T_delta values can be used for per FR for all SCS. The value ranges per SCS agreed by RAN4 are listed in the following table:
Table 1. Range of T_delta
	SCS [kHz]
	Max T_delta [Tc]
	Min T_delta [Tc]
	Range

	15
	- [image: ]/2 + 6256
	- [image: ]/2 - 70528
	76784


	30
	- [image: ]/2 + 6128 
	- [image: ]/2 - 35328
	41456


	60
	- [image: ]/2 + 6032
	- [image: ]/2 - 17664
	23696

	120
	- [image: ]/2 + 6032
	- [image: ]/2 - 8816
	14848



In FR1 the mapping with common T_delta value range with granularity of 64Tc is done as follows:
NTdelta [Tc] = -NTA, offset/2 + Min_value_FR1 + 64*Tdelta, where
· NTA, offset is the value used in the serving cell
· Tdelta is the index value for MAC-CE information
· Min_value_FR1 = -70528
Table 2. Mapping of T_delta values to indices, FR1
	SCS [kHz]
	Min value per SCS [Tc]
	Max value per SCS [Tc]
	Tdelta (index) range

	15
	-70528
	6256
	[0,1199]

	30
	-35328
	6128
	[550,1197]

	60
	-17664
	6032
	[826,1196]



Corresponding mapping for FR2:
NTdelta [Tc] = -NTA, offset/2 + Min_value_FR2 + 32*Tdelta, where
· NTA, offset is the value used in the serving cell
· Tdelta is the index value for MAC-CE information
· Min_value_FR2 = -17664
Table 3. Mapping of T_delta values to indices, FR2
	SCS [kHz]
	Min value per SCS [Tc]
	Max value per SCS [Tc]
	Tdelta (index) range

	60
	-17664
	6032
	[0,740]

	120
	-8816
	6032
	[277,740]



The indices are rounded to integer values to be within the given range limits.
Proposal 6: RAN1 to agree on T_delta mapping to Tdelta according to Table 2 and 3 for FR1 and FR2, respectively.
To be consistent with the terminology with MAC specification, the equation how to calculate the absolute value of T_delta based on the index received in MAC CE should be in reformulated as follows: (NTA + NTA,offset)*Tc/2+ NTdelta*Tc, where NTdelta is calculated as described above.
Proposal 7: The equation to calculate the DU timing adjustment is re-formulated to be (NTA + NTA,offset)*Tc/2+ NTdelta*Tc.

3	Conclusions
In this contribution, we have defined a suitable principle for T_delta mapping to the information to be carried in the MAC-CE. We support RAN2 conclusion to define T_delta mapping in RAN1 specifications and use the mapping indices in the MAC-CE T_delta field. We propose separate mapping tables for FR1 and FR2 with a common value range for all SCSs. The proposals we had are:
Proposal 1: RAN1 to agree with the RAN2 conclusion to specify mapping of T_delta values in RAN1 specification TS 38.213 aligned with the way how timing advance (TA) has been specified.
Proposal 2a: A single value range for all SCSs is used for the mapping to MAC-CE information.
Proposal 2b: Parent node shall be responsible for the signalled T_delta to be within the range valid for the SCS in concern.
Proposal 3: Band indication (FR1/FR2) relevant for T_delta is implicitly known by the IAB node.
Proposal 4: T_delta mapping tables are defined separately for FR1 and FR2.
Proposal 5: RAN1 to confirm the usage of 11-bit information in MAC-CE for T_delta signalling.
Proposal 6: RAN1 to agree on T_delta mapping to Tdelta according to Table 2 and 3 for FR1 and FR2, respectively.
Proposal 7: The equation to calculate the DU timing adjustment is re-formulated to be (NTA + NTA,offset)*Tc/2+ NTdelta*Tc.
TP proposal for 38.213 is provided in the Annex. The reply LS to RAN2 can be drafted based on the proposals above, if agreed by RAN1.
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Annex: TP for 38.213

[bookmark: _Toc12717982]START OF CHANGE
[bookmark: _Toc29917326][bookmark: _Toc29899590][bookmark: _Toc29899172][bookmark: _Toc29894873][bookmark: _GoBack]14	Integrated access-backhaul operation 
Throughout this specification, unless otherwise noted, statements using the term "UE" in clauses 4 through 13 are equally applicable to the IAB-node MT of an IAB node. 
A procedure for an IAB-node MT to perform cell search, system information acquisition, or random access procedure is same as a corresponding one for a UE except for the following. 
For initial cell selection, an IAB-node MT may assume that half frames with SS/PBCH blocks occur with a periodicity of 16 frames.
For PRACH transmission, an IAB-node MT determines frames and subframes within the frames containing PRACH occasions as described in [4, TS 38.211]. 
The IAB-node MT determines an association period for mapping SS/PBCH blocks to PRACH occasions based on a PRACH configuration period as described in Clause 8.1 and according to Table 14.1 instead of Table 8.1-1. An association pattern period includes one or more association periods and is determined so that a pattern between PRACH occasions and SS/PBCH blocks repeats at most every 640 msec. A PRACH occasion in a PRACH slot is valid according to the conditions in Clause 8.1.
Table 14.1: Mapping between PRACH configuration period and SS/PBCH block to PRACH occasion association period for an IAB-node MT
	PRACH configuration period (msec)
	Association period (number of PRACH configuration periods)

	10
	{1, 2, 4, 8, 16, 32, 64}

	20
	{1, 2, 4, 8, 16, 32}

	40
	{1, 2, 4, 8, 16}

	80
	{1, 2, 4, 8}

	160
	{1, 2, 4}

	320
	{1, 2}

	640
	{1}


If an IAB-node is provided a value  from a serving cell, the IAB-node may assume that  is a time difference between a DU transmission of a signal from the serving cell and a reception of the signal by the IAB-node MT when , where  and  are obtained as for a "UE" in Clause 4.2 for the TAG containing the serving cell. The IAB-node may use the time difference to determine a DU transmission time.
[bookmark: _Hlk37157687]The NTdelta value is derived from the Tdelta received by the MAC CE [11, 38.321] as NTdelta [Tc] = -NTA,offset/2 + MinVTdelta,FR + (Tdelta * GranTdelta,FR), where MinVTdelta,FR is the minimum offset relative to NTA,offset, and GranTdelta,FR is the granularity of NTdelta. MinVTdelta,FR and GranTdelta,FR are FR dependent, where MinVTdelta,FR is -70528 and -17664, and, GranTdelta,FR is 64 and 32 for FR1 and FR2, respectively. An IAB-node may assume SCS dependent values of Tdelta to be within the range defined in Table 4.2-1.
Table 4.2-1: Value range of Tdelta per SCS for FR1 and FR2
	SCS [kHz]
	FR1
	FR2

	
	[Min, Max]
	[Min, Max]

	15
	[0,1199]
	-

	30
	[550,1997]
	-

	60
	[826,1996]
	[0, 740]

	120
	-
	[277, 740]



END OF CHANGE
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