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1 Introduction
In the LS ‎[1], RAN2 informed about their agreements during RAN2#63 of using DCI Format 1C for DL data arrival and to add means to share a dedicated preamble among several UEs ‎[2]. This contribution outlines the proposed changes to TS 36.211 and TS 36.212 in ‎[3] and ‎[4] to capture these RAN2 decisions. Corresponding Layer 2 aspects are discussed and captured in ‎[5]
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‎[6].
2 Outline of CR to TS 36.212 and Format 1C description

For preamble sharing indication, RAN2 decided ‎[1]:
· For a downlink bandwidth of 6RBs, 6 bits are used for preamble ID indication and 2 bits are used for preamble sharing indication

· For downlink bandwidth’s larger than 6RBs, 6 bits are used for preamble ID indication and 4 bits are used for preamble sharing indication
The interpretation of the Format 1C message for this use-case needs to be captured in TS 36.212. The text proposal in the companion CR ‎[3] capture this use-case by defining a 6 bits “Preamble Index” for preamble ID indication and 2 or 4 bits “Preamble Mask Index” for preamble sharing indication.

3  Outline of CR to TS 36.211 and PRACH resource indexing
In order to re-use dedicated preambles for different UEs, RAN2 agreed to introduce a validity pattern as described in ‎[2]. RAN2 agreed that a UE can either use only a single PRACH or all PRACHs in a radio frame, as well as having the possibility to assign either all even or odd PRACH opportunities in the time domain. 

The agreement ‎[2] to use, e.g., every 1st or every 2nd PRACH opportunity, requires that a unique order of resources is defined. Such a unique order can be provided by the PRACH configuration tables in TS 36.211 for FS1 and FS2, where PRACH opportunities within the system frame associate with a PRACH index. The above “PRACH Mask Index” would then indicate which PRACH mask to be used, which in turn relates to a certain PRACH index or a set of PRACH indexes, as illustrated in Table 1 for the case of 4 bits. In Appendix, two examples illustrate how the PRACH Mask Index applies to the PRACH configuration tables for FS1 and FS2.
Table 1 PRACH Mask Index values
	PRACH Mask Index
	Allowed PRACH

	0
	All

	1
	PRACH Index 0

	2
	PRACH Index 1

	3
	PRACH Index 2

	4
	PRACH Index 3

	5
	PRACH Index 4

	6
	PRACH Index 5

	7
	PRACH Index 6

	8
	PRACH Index 7

	9
	PRACH Index 8

	10
	PRACH Index 9

	11
	Every, in the time domain, even PRACH opportunity

	12
	Every, in the time domain, odd PRACH opportunity

	13-15
	Reserved


It is proposed in the companion CR ‎[4] to associate a PRACH Index to PRACH opportunities within the system frame. The indexing is proposed to be implicit and in the order of appearance in the PRACH configuration tables in TS 36.211. It is also proposed to align the ordering of PRACH opportunities within a system frame between the two frame structure types such that the PRACH opportunities are ordered consecutive in time, as is the case in the current PRACH configuration table for FS1. For FS2, this means that table cells in Table 5.7.1-4 for some PRACH configurations and UL/DL configurations need to be re-ordered, so the ordering of the PRACH opportunities appears consecutive both in time and frequency.
4 Proposal

It is proposed to agree on the CRs ‎[3]
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‎and [4], to capture the RAN2 decisions related to ‎[1].
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6 Appendix

6.1 Example 1: FS1

For PRACH configuration index 10 of FS1 (Table 5.7.1-2 in TS 36.211), all system frames contain PRACH opportunities in subframe 2, 5 and 8.
Table 2 PRACH Mask Index illustration for FS1 and PRACH configuration index 10
	PRACH Mask Index
	Allowed PRACH
	Subframe
	Comment

	0
	all
	2, 5, 8
	

	1
	PRACH index 0
	2
	

	2
	PRACH index 1
	5
	

	3
	PRACH index 2
	8
	

	4-10
	
	
	Not applicable for this PRACH configuration

	11
	Every, in the time domain, even PRACH opportunity
	5
	

	12
	Every, in the time domain, odd PRACH opportunity
	2, 8
	


6.2 Example 2: FS2
For UL/DL configuration 3 and PRACH configuration 18 (‎re-ordered as proposed in ‎[4] ), there occur PRACH opportunities in all UL subframes (that is subframe 2, 3 and 4) and for all system frames.
Table 3 PRACH Mask Index illustration for FS2 and PRACH configuration index 18
	PRACH Mask Index
	Allowed PRACH
	PRACH Resource 
	Comment

	0
	All
	All below
	

	1
	PRACH index 0
	(0,0,0,0)
	Subframe 2

	2
	PRACH index 1
	(0,0,0,1)
	Subframe 3

	3
	PRACH index 2
	(0,0,0,2)
	Subframe 4

	4
	PRACH index 3
	(1,0,0,0)
	Subframe 2

	5
	PRACH index 4
	(1,0,0,1)
	Subframe 3

	6
	PRACH index 5
	(1,0,0,2)
	Subframe 4

	7-10
	
	
	Not applicable for this PRACH configuration

	11
	Every, in the time domain, even PRACH opportunity
	(0,0,0,1), (1,0,0,1)
	Subframe 3

	12
	Every, in the time domain, odd PRACH opportunity
	(0,0,0,0), (0,0,0,2),
(1,0,0,0), (1,0,0,2)
	Subframes 2 and 4


