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1.
Introduction
Many aspects can be considered for the protocol enhancement for Rel-7 in RAN2. For example, RRC signalling optimization or L2 enhancement can be investigated.

In this document, we investigate possible enhancement of L2 protocol, especially MAC. Because this enhancement will be introduced into Rel-7 specification, we should look from the viewpoint of HSDPA and HSUPA.

2.
Discussion
In this section, we proposed some possible enhancement to MAC. It is assumed that the enhanced protocol entities should works with old protocols entities as shown in [1].  
The MAC-hs will be reset and parameter can be reconfigured whenever there is serving Node-b change. Thus, enhancement of MAC-hs in Rel-7 NB will not impact MAC-hs of Rel-6.
2.1 Header optimization in DL

In RAN2 #49, 8 MAC-d PDU sizes are agreed for VoIP RAB over HSDPA as in [2]. The reason for choosing only 8 sizes was that Rel-6 format of MAC-hs PDU allows only 8 different MAC-d PDU sizes for one priority queue. 
But we can take a different approach in Rel-7. Rather accepting the current format of MAC-hs, defining new MAC-hs format for Rel-7 can be considered. Actually, the VF (version field) of MAC-hs allows the change of MAC-hs format.

The number of bit for each field in MAC-hs of Rel-6 is as follows:
	Field
	Version Flag (VF)
	Queue Identifier (Queue ID)
	Transmission Sequence Number (TSN)
	Size Index identifier (SID)
	Number of MAC-D PDUs (N)
	Flag (F)

	No of Bit
	1
	3
	6
	3
	7
	1


It may be difficult to decide the number of bits for each field that fits to all scenarios. But, at least we can try to define new MAC-hs format optimized for IMS. And if we can take one step further, the number of bits for TSN, SID and N can be defined per UE and per Queue giving full flexibility. Following can be considered as examples. It is assumed that queue for VoIP will carry only VoIP traffic.
1) Increasing the number of bits for SID for the queue carrying VoIP: 

As shown in [2], the number of useful MAC-d PDU sizes is larger than 8. So if we increase the SID field to 4 or 5 bit, then it will allow more appropriate MAC-hs PDU size selection and less padding bits in MAC-hs PDU.
2) Removing the N field for the queue carrying VoIP:

Because of characteristic of VoIP, one MAC-hs PDU will include only one UM RLC PDU. Then the ‘N’ field may not be needed. Or, if we assume that one UM RLC PDU is generated every 20ms and if we assume 80 ms buffering in Node-b for worst case, it means that at most 4 UM RLC PDUs are transmitted within one MAC-hs PDU. Thus at most 2 bit is necessary for N field. 

3) Reducing the number of bits for TSN for the queue carrying VoIP:

VoIP traffic requires very short delay. And same reasoning in 2) also can be applied. So 2 or 3 bit for TSN seems enough for the queue.  
4) Removing Queue Identifier for the queue carrying VoIP: 
In HSDPA, one UE can be configured to use up to 8 HARQ processes. If we use the characteristic of VoIP, then one possible enhancement is 1-to-1 mapping of one HARQ process to one queue carrying only VoIP. For example, HARQ process 1 can be dedicated to the queue of VoIP and other processes are allocated to remaining queues or other types of data. By doing this, there is no need to include QID into MAC-hs PDU carried over specific process. 

5) Removing the SID field for the queue carrying AM RLC PDU:
If we stick to the principle that AM RLC PDU use fixed size, we don’t need SID field because only one index will be used for the AM RLC entity. For this, RRC needs to make sure that the related queue is connected to only AM logical channels configured to use same AM PDU size.
Considering above examples, we see some benefit by adjusting the number of bits for each field per queue of MAC-hs PDU. The benefit is the reduction of required number of bits in the header and the reduction of padding bit. If we think of RAN2’s effort for the selection of VoIP RAB over HSDPA for the last meetings, the achievable gain is significant.
2.2 Compressor and Decompressor

Currently, one MAC-hs PDU can include more than one MAC-d PDU from same RB. In most cases, the sequence numbers for these MAC-d PDUs will be continuous. For one AM RLC, the MAC-d PDU size will be same. Then for multiple MAC-d PDUs of same size and same RB, we can express this using only one C/T field, the number of MAC-d PDUs and the sequence number of first MAC-d PDU.

The example can be following figure:
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In this example, there are 5 AM RLC PDU with sequence number from 3 to 7. C/T field is attached to each RLC PDU at MAC-d of RNC. In MAC-hs of Node-b, these 5 MAC-d PDUs are included into same MAC-hs PDU. Because the size of each MAC-d PDU is same and each MAC-d PDU has same value of C/T field, this information is included in the MAC-hs header only once. Because the sequence number is continuous, only sequence number for the first MAC-d PDU is included into MAC-hs PDU. After C/T field and SN field is removed from each MAC-d PDUs and some relevant information is included into header part of MAC-hs PDU, remaining part of MAC-d PDUs is included into payload part of MAC-hs PDU.
At the receiving side, each MAC-d PDU is recovered from MAC-hs PDU. Sequence number is attached using the location of each MAC-d PDU within MAC-hs PDU and sequence number information included in the MAC-hs header. Also C/T field is attached to each MAC-d PDU using C/T information included in the MAC-hs PDU header. 
Accordingly, this operation of MAC-hs in Node-b and UE can be considered as compression and de-compression. Because this operation is done only in MAC-hs, there is no required change in RLC.
If we apply this mechanism, then one MAC-d PDU of size 340 bit (320+16+4) will be compressed into 324 bit because of C/T field and SN field removal. This is 4.7% gain which is not negligible. And if other field of RLC header can be compressed, then the gain will be big.
3.
Conclusion
For Rel-7 MAC, it is proposed to agree to: 

· Start work on optimization of MAC-hs PDU header;
· Compress/de-compress MAC-d PDUs in MAC-hs. 
4.
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