RAN Working Group 3 meeting #52                  
R3#52(06)0613
Shanghai, China, 8th – 12th May 2006

Agenda item:
12.15.2
Source: 
NEC

Title: 
Data Unit for Data Forwarding 
Document for:
For Information
1. Introduction
During recent RAN3 meetings, some discussions have been taken placed on the inter-node B handover procedure especially on the issue of data forwarding and in-sequence delivery [1]. This contribution is to provide NEC’s view on whether the forwarding should be based on the Outer ARQ SDUs or SDU/PDUs.
2. Discussion
2.1. Data Unit for Downlink Data Forwarding
The main claimed benefit of RLC PDU level forwarding is the radio resource efficiency. As illutrated in Figure 1, the 
PDU level forwarding can avoid sending already-delivered portion of RLC SDU after cell change. On the other hand, SDU level forwarding requires retransmitting the complete RLC SDU after cell change. However this gain of radio resource utilization may be dependent on system-wise factors such as cell size, UE speed, RLC SDU size etc. 
The following simple analysis intends to show the magnitude of gain of PDU level forwarding in terms of cell throughput increase: 

We can define the cell throughput gain due to PDU level forwarding such that;

G 
= P * S / ( C / O ) 
= the bits have to be retransmitted due to SDU forwarding / total transmitted bits inbetween HO events
where

C = cell throughput

O = the occurrence of cell change mobile per second

P = the number of partially delievered RLC SDUs.

S = the size of RLC SDU e.g. 1500 bytes.

G = the cell throughput gain due to PDU level forwarding.

The gain increases as the occurnece of cell change increases or the number of partially delivered increases. The following table shows that the gain of PDU level forwarding is less than 0.2% even when there are 60 mobiles are leaving in and out per minutes (i.e. highly mobile scenarios) and the partially delivered RLC SDU are 6 (i.e. long RLC status reporting scenarios). 
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Having estimated this marginal improvement over radio capacity, the following complexities or concerns of RLC PDU level data forwarding can be identified,
· More information to transfer between source and target eNB
The RLC context has to be transferred from source to target eNB. The exact context is still FFS but it could be some internal parameters such as not delivered RLC PDUs, timers and variables. Then the target eNB has no other option than contiueing the RLC procedure otherwise the benefits of PDU level forwarding could be diminished.


· 2 types of data units for forwarding 
2 type of data units should be used for data forwarding, i.e. both SDU level and PDU level. Of course, it is possible to forward all SDU after converting them into PDU, however this additional conversion rules and handlings at source and target eNB has to be defined.


· Multi-vendor Open X2 interface approach
If the source and target node B has some differences in implementation and/or hardware limitations, more efforts for standardization are needed due to the increased complexities. Furthermore it seem to be more difficult to cope with inter operability between node Bs in multi-vendor open interface based approach. 
On the other hand, SDU level forwarding is known to waste radio resource by sending a partially ACKed portion of RLC SDU twice. However the above concerns on PDU level forwarding seems outweighing the demerit of SDU level forwarding;
Hence we propose RLC SDU level of data forwarding as working assumption.
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Figure 1: Downlink Data Forwarding
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Figure 2: Data Forwarding and Multi-vendor environment

2.2. Data Unit for Uplink Data Forwarding
Similar to downlink case, the RLC PDU level forwarding for uplink data flows causes some significants chanllenges in network complexities as follows; 
· Likewise downlink, the issue of relocating RLC context is also valid in uplink case.

· Likewise downlink, the issue of 2 types of forwarding data units is also valid in uplink case.


· Likewise downlink, the issue of multi-vendor open interface is also valid in uplink case. 

[image: image4.emf]aGW

source eNB target eNB

Duplicated

RLC SDU

RLC PDU

ACKed Not ACKed

RLC SDU

RLC SDU


Figure 3: Uplink Data Forwarding
3. Conclusion

In this contribution, we listed some concerns on RLC PDU level data forwarding and gave our view on the trade-off between complexities and performance. In conclusion, we propose 
· RAN2 to agree RLC SDU as the data unit of the data forwarding .
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