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Discussion and Decision
Introduction

The following issues were discussed on the email reflector to try to close remaining issues for discussion for UL-SCH hopping. 
Hopping via grant

In Sevilla we agreed

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

· FFS if below 50 can be achieved (desired)

· Table is FFS

The default table based on the X~=50 agreement will simply contain (by calculation) the maximum bandwidth assigned to a hopping user for each number of system RBs from 6 to 110 RBs. This max BW is not monotonic, 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 alternative 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.

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


1. Can we agree on the smaller Table 1 as a working assumption, instead of listing out the max BW for each of 6 to 110 RBs? Are there any specific suggested changes to Table 1?

Discussion – General questions as to the construction of the table. The table could alternatively be constructed with N_RB (the total hopping BW) in the leftmost column. However, this may result in a more complicated table. Also, 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. 
Two other variants were also discussed. First, a similar table except that the 2 bits become available at 5MHz (25 RB) with a max BW of 4 RB. 
Table 2 - If desired, the signaled M can be lower than the value in the last column
	System BW (RBs)
	Max BW assigned to a hopping User
	#bits for 2nd slot hopping resource allocation
	M value used for hopping pattern

	6-14
	any
	0
	1

	15-22
	4
	1
	2

	23-31
	4
	2
	4

	32-44
	6
	2
	4

	45-110
	8
	2
	4


As with Table 1, limiting bandwidth is somewhat natural as you can get diversity from large localized transmissions or M=1 UL hopping, and many UL hopping users transmit small packets or VoIP. However, can also consider a second variant, where the allocation locations are restricted to within a subband, but potentially not the allocation bandwidth (need to check for M=2, 3). This may also require 

· Define the hopping bandwidth as N_RB as the hopping bandwidth for pre-defined hopping
· N_RB is the bandwidth covered by the M equal-size subbands for pre-defined hopping
Proposal – 
Discuss further in meeting to see if there is a better alternative to Table 1. Otherwise, accept Table 1.
In Jeju we agreed

· 2 bits: 00= +F, 01 = -F, 10 = N_RB/2, 11 = follow hopping pattern, value of F is FFS

2. Can we agree on a value of F such as N_RB/4? An alternative suggestion was to make F a semi-static parameter. If so, we would need to agree on possible values (and bits for signaling) and how often such a parameter might be updated.
Discussion – It seems to make sense to assume F = N_RB/4, with floor function where needed. One company desires a semi-static F. 

NOTE: We can drop the floor if N_RB is defined as in the proposal for item 1 above (as the BW covered by the M equal size subbands for pre-defined hopping) AND tie the M value to the bandwidth as in the rightmost column of Table 1 (i.e., no M=3).
Proposal
· F=floor(N_RB/4)
· FFS if F can be semi-static and can take on additional values
Hopping via pre-defined pattern

In Sevilla we agreed

· Discussed R1-080563

· Principle of this document should be followed in future discussions

· Request clarification of absolute versus relative reference points (K relative to actual last transmission, alpha cell specific)

· All subbands should be equal 

Clarification on operation should be provided by the proponents of R1-080563.

1. Can we agree on the clarified R1-080563?

Discussion – General questions as to the operation of the pre-defined hopping pattern. The document appears to be agreeable in principle, but there may be minor questions in the meeting.
Proposal – 
Extract the key points of R1-080683 into a ‘way forward’.
APPENDIX    Clarification on R1-075086 (listed from R1-080093 again for reference)
· 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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