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1.
Discussion
Followings are copied from subclause 9.1.4 of TS 25.321: 
	When MAC-hs is configured, a MAC PDU for HS-DSCH consists of one MAC-hs header and one or more MAC-hs SDUs where each MAC-hs SDU equals a MAC-d PDU. A maximum of one MAC-hs PDU can be transmitted in a TTI per UE. The MAC-hs header is of variable size. The MAC-hs SDUs in one TTI belongs to the same reordering queue. 


Followings are copied from subclause 9.2.2 of TS 25.321: 
	-
Size index identifier (SID):
The SID fields identifies the size of a set of consecutive MAC-d PDUs. The MAC-d PDU size for a given SID is configured by higher layers and is independent for each Queue ID. The length of the SID field is 3 bit.

-
Number of MAC-D PDUs (N):
The number of consecutive MAC-d PDUs with equal size is identified with the N field. The length of the N field is 7 bits. In FDD mode, the maximum number of PDUs transmitted in a single TTI shall be assumed to be 70. 


According to the text above, a MAC-HS PDU consists of one or more MAC-HS SDUs belonging to the same priority queue. But it is not stated that all MAC-HS SDUs belonging to the same PDU Size are together to be represented by one SID, N combination. Therefore, it seems that the standard does not preclude the possiblity that in a MAC-hs PDU multiple MAC-hs SDUs of same size are represented by multiple SID, N bits resulting in sub-optimal usage of the MAC-hs header.
Let’s assume that two logical channels are multiplexed into each priority queue. Then, the UE side MAC architecture should be configured as Figure 1. 
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Figure 1. UE side MAC architecture
Case 1: Assume further that the NodeB constructs a MAC-hs PDU from MAC-hs SDUs of logical channels 1 alone of same Size. Then, the optimized NodeB implementation will construct the MAC-ehs PDU with Format 1 in Figure 2, where all the MAC-hs  SDU are represented by single pair of (SID, N) combination in the header part. 

However, as mentioned above, it is possible for the NodeB to construct a MAC-hs PDU following the Format 2 in Figure 2, where each (SID, N) combination represents single MAC-hs SDU of same size.
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 Figure 2. MAC-hs format (Case 1)
Case 2: Assume further that the NodeB constructs a MAC-hs PDU from MAC-hs SDUs of logical channels 1 and 2 which are configured with different Sizes. MAC-hs PDU is a combination of two MAC-hs SDUs from each logical channel. Then, the optimized NodeB implementation will construct the MAC-ehs PDU with Format 1 in Figure 3, where all the MAC-hs SDU from each logical channel are represented by single pair of (SID, N) combination in the header part. 

However, as mentioned above, it is possible for the NodeB to construct a MAC-hs PDU following the Format 2 in Figure 3, where first (SID, N) combination represents logical channel 1, second (SID, N) represents logical channel 2, third (SID, N) represent the logical channel 1.
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Figure 3. MAC-hs format (Case 2)
Case 3: Assume further that the NodeB constructs a MAC-hs PDU from MAC-hs SDUs of logical channels 1 and 2 which are configured of different Sizes. MAC-hs PDU is a combination of two MAC-hs SDUs from each logical channel. Then, the optimized NodeB implementation will construct the MAC-ehs PDU with Format 1 in Figure 4, where all the MAC-hs SDU from both logical channel are represented by single pair of (SID, N) combination in the header part. 

However, as mentioned above, it is possible for the NodeB to construct a MAC-hs PDU following the Format 2 in Figure 4, where first (SID, N) combination represents logical channel 1, second (SID, N) represents logical channel 2.
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Figure 4. MAC-hs format (Case 3)
Case 4: Unoptimzed header composition may result in addition or excessive padding.
Example: Assume further that the NodeB constructs a MAC-hs PDU from MAC-hs SDUs of logical channels 1 which is configured with 336 bits MAC-d PDU. Selected MAC-hs PDU Size is 1380 bits (TB index 86 – Ref Annex A).
With proposed optimization (Format 1 in Figure 5): 
V (1) + Queue ID (3) + TSN (6) + SID (3) + N (7) + F(1) = 21 bits of Header. 4 MAC-d PDUs of size 336 will fit into MAC-hs PDU. Resulting MAC-hs PDU will look like this.

MAC-hs Header (21) + MAC-d PDU (336) + MAC-d PDU (336) + MAC-d PDU (336) + MAC-d PDU (336) + Padding (15) = 1380 bits MAC-hs PDU

Without proposed optimization (Format 2 in Figure 5): 
If the MAC-hs header is unoptimized, the three MAC-d PDUs can only be represented with three pairs of (SID, N) resulting in the excessive padding as below.


V (1) + Queue ID (3) + TSN (6) + SID (3) + N (7) + F(1) + SID (3) + N (7) + F(1) + SID (3) + N (7) + F(1) = 43 bits of Header. 3 MAC-d PDUs of size 336 will fit into MAC-hs PDU. Resulting MAC-hs PDU will look like this.

MAC-Header (43) + MAC-d PDU (336) + MAC-d PDU (336) + MAC-d PDU (336) + Padding (329) = 1380 bits MAC-hsPDU
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Figure 5. MAC-hs format (Case 4)
The problem is if the Format 2 is allowed, the MAC-hs header bits are not optimally utilized and may results in UE processing time increase and possible Padding bits. We believe that representing all the PDUs of same size with one pair of (SID, N) will result in the optimal usage of the header info and possible avoidance of Padding.
Thus, we propose that only one (SID, N) combination should be used for all the MAC-hs SDUs of same size in the MAC-hs PDU. We also believe that this is the intended behaviour what the standard tries to describe.
2.
Proposal 
It is proposed to explicitly state that, all MAC-hs SDUs of same size in the MAC-hs PDU should be represented by single SID, N combination as per subclause 9.2.2, irrespective of logical channel.
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