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Discussion and Decision
1. Summary
In Jeju RAN1#51 it was agreed that hopping resource allocation can be performed via a grant or via a pre-defined hopping pattern. The summary from Sevilla R1-080093 contained several useful clarifications on R1-075086 made on the email reflector before Sevilla (reproduced in Appendix). In Sevilla additional progress was made on hopping via a grant:

–        System bandwidth for 2 bits (X ) is around 50 RBs

•         FFS if below 50 can be achieved (desired)

–        Table is FFS

This contribution outlines, based on the previous agreements and discussion, the limitation on the maximum bandwidth that can be assigned to a hopping user. The following is proposed:
Table 1 -- If desired, the signaled M can be lower than the value in the last column.
	System BW (RBs)
	Minimum PUCCH BW in 1st Slot (RBs)
	Max BW assigned to a hopping User
	#bits for 2nd slot hopping resource allocation
	M value used for hopping pattern

	6-14
	1
	Floor(N_RB/2)
	1
	2

	15-24
	2
	6
	1
	2

	25-49
	any
	8
	1
	2

	50-74
	any
	8
	2
	4

	75-99
	any
	12
	2
	4

	100-110
	any
	20
	2
	4


In addition, when 2 bits are present for the 2nd slot resource allocation, the value of F is FFS. The value of F=N_RB/4 (floor function where necessary) is proposed.
2.  Discussion
Based on the agreement for X~=50, a table can be created that lists, for each system bandwidth, the maximum bandwidth that can be assigned to a hopping user. This is simply a calculation exercise. However, the table will have many entries – one each for 6 to 110 system RB. The maximum BW assigned to a hopping user will also not be monotonic as a function of the system BW, as for certain specific system bandwidths it is more difficult to save 1-2 bits over the localized ceiling (log2 (N_UL*(N_UL+1)/2)) bits. 
The proposed simplification in Table 1 is to have a much smaller table containing ranges of system bandwidths, with the max BW listed in a monotonic fashion. The tradeoff for this simplicity is that the max BW may be smaller than expected for certain system BW. However, the values in the proposed table are expected to be sufficient for hopping users -- in fact, for 75 or more RBs we could consider limiting to 8 RB as well.
Note that Table 1 can alternatively be constructed with N_RB (the total hopping BW) in the leftmost column. This makes sense as the resource allocation needs to select RBs within the hopping bandwidth (N_RB). However, when trying to ensure there are 1 (or 2) bits for 2nd slot hopping resource allocation, the system bandwidth anyway comes into play as the number of bits for the localized allocation is based on the total system bandwidth. In addition, while all system BW from 6 to 110 RBs are possible, all N_RB may not be possible (e.g., if N_RB is equal to M times a subband size). Table 1 would be larger if the ranges of BW had to be broken up to remove invalid rows, or if the valid M value(s) needed to be listed for each N_RB.  
In any formulation, a column for minimum PUCCH BW may be needed. To keep things simple, the 'max BW' column is determined (whenever possible) assuming 0 RBs for PUCCH (hence the 'any' in the table). This is a 'worst case' for making bits available. For fewer than 25 system RBs, a minimum number of PUCCH RBs was assumed in order to ensure 1 bit was available with a reasonable 'max BW' limitation.  (As one example, N_RB = 10 only has a max BW of 3 RBs with 0 RB PUCCH.)

3. Further Miscellaneous Notes on the Creation of Table 1
· The number of bits for the allocation is large enough such that every possible starting location for assignments of 1 RB up to max BW assigned to a user is allowed. 

· For system BW of N with max user BW of N-X, the number of possibilities to be signaled is N*(N+1)/2 – X*(X+1)/2.

· For simplicity of operation, some assignment possibilities may be left unused.
· Two bits for hopping allocation may be made available for more system BW by having a larger table (more entries), or by taking into account the 2,3,5 DFT restriction for the resource allocation. The 2,3,5 restriction was not agreed for the non-hopping allocation, and it may be preferred to keep things as simple as possible.
APPENDIX -- Clarifications to R1-075086 discussed on reflector and presented in R1-080083
· The UE receives the grant message via PDCCH or higher layer signaling. 

· The initial grant means the explicit grant UE receives via PDCCH or higher layer signaling. For non-persistent scheduling the "grant absent" case corresponds to the case of retransmissions without explicit grant for the retransmission. For persistent scheduling, the “grant absent” case corresponds to the case of initial or retransmission without explicit grant for the persistent scheduling. When the grant is absent, the UE should always follow to initial grant, which, in some cases, will tell the UE to follow the predefined hopping pattern.

· The M value is used as the parameter to define (and for the UE to calculate) the predefined hopping pattern. 
· The explicit restriction of maximum bandwidth is used to make room for the signaling for dynamic hopping via UL grant.

· Signaling for dynamic hopping is 2 bits if there are X or more non-PUCCH RBs, 1 bit otherwise (zero bits if M=1)

· To save 1 or 2 bits, the maximum bandwidth is going to be reduced by at least a factor of 2 or 4. It is at least a factor of 2 or 4 as the localized allocation is not computed as #bits starting location and #bits resources, but rather ceiling (log2 (N_UL*(N_UL+1)/2)) bits. So, the bandwidth restriction at X RB for 2 bits will be <= N_RB/4, and for 1 bit will be <=N_RB/2.
· Both M for defining subbands and the explicit bandwidth restriction are present and need to be compatible. 
· The bandwidth restriction for the dynamic hopping via uplink grant must be less than the total RB that can be in a subband (N_RB/M).

· Therefore, the maximum resources to a dynamic hopping UE will be in the N_RB/M range (i.e., <= N_RB/M). If more than N_RB/M, would not be compatible with predefined hopping patterns.
· This means that the signaled M value for less than X RB bandwidth is M=1 or 2, and for X RB is M=1,2, 3, or 4
· For predefined hopping, a UE also cannot be assigned RBs that span subband boundaries.
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