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1. Summary
Considerable progress was made in RAN1#51 on UL hopping. Remaining issues include:
· Hopping resource allocation via grant. 
· 2 bits are available in the grant if X or more non-PUCCH RBs (N_RB) are in a slot. Value of X FFS (e.g., 12).
· 00=+F, 01=-F, 10=N_RB/2, 11 follow hopping pattern. Value of F is FFS (e.g., N_RB/4).

· Hopping pattern definition. 
· Only mirroring currently defined. Exact hopping pattern is FFS.
· The number of subbands for hopping pattern is equal to M, currently signaled to UE on D-BCH. 
It is proposed that:

· X=50

· F=N_RB/4

· The maximum bandwidth assigned to a hopping user is restricted (see Table 1 below)
· The value of M used for the pre-defined hopping pattern is determined by the bandwidth and not signaled on the D-BCH

· When a user follows a predefined hopping pattern, the M subbands are of equal size (possibly resulting in resources that cannot be used for hopping) and the user’s allocation must fit within the bounds of a subband.

Table 1

	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


2. Notes on the Creation of Table 1
There are many ways to create a table such as Table 1. Some general principles
· The number of bits for signaling is reduced from the localized case by limiting the max BW assigned to a hopping user (previously agreed) and/or by basing the 1st slot assignment location on N_RB. (N_RB takes into account PUCCH resources, which is useful in Table 1 for 6 to 24 system RB).
· A smaller value of M could be substituted. M is used by the predefined hopping pattern, and as long as the max BW to a hopping user allows each user to fits entirely within a subband, the hopping pattern will function properly.

· Mirroring (M=1) could be substituted for 6-14 RB, resulting in no restriction to the max BW to a hopping user.

· The value of M=3 is not clear.

· Could limit 75 and 100 RB to 8RB (instead of 12, 20) as greater than 8 RB not needed

· 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 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.
3. Discussion on making M bandwidth dependent
M is used for the frequency hopping pattern as the number of subbands the frequency hopping pattern operates on. It is desired to make M bandwidth dependent to avoid signaling on D-BCH. Currently, the value of M is signaled to the UE on D-BCH, where the maximum amount of bandwidth which can be allocated to a hopping UE is N_RB/M. 
Excessive D-BCH signaling may make it difficult for a UE to quickly emerge from DRX. Since there is a strong bandwidth component to M (e.g., M=1 likely to be used at least for small BWs, M=3 or 4 likely to be used for larger bandwidths), M could be made dependent on N_RB (bandwidth) such that M need not be signaled on D-BCH.
Note that M=1 operation could be eliminated or made bandwidth dependent in order to avoid signaling of M=1 or M!=1. 
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