3GPP TSG RAN WG2 #66bis

R2-093850
27th June –  03rd July 2009, Los Angeles, USA



Source:
Panasonic
Title: 
latency reduction for C-Plane activation
Agenda Item:
7.2
Document for:
Discussion
1. Introduction

In order to meet the desired latency target of 50ms for the C-Plane activation in LTE-Advanced, the UE should be able to transmit RRC connection request together with NAS service request in msg3 of the random access procedure. Some alternatives for the support of the combined transmission of these messages were already presented in RAN2#66 meeting [1] [2]. This contribution takes a more detailed look at some of the proposed solutions for combined NAS&RRC message transmission.    
2. Discussion
In [1] it is proposed to give a Rel-10 UE the freedom to select within some given restrictions the transport format for msg3 of the RACH procedure. Thus UEs with a sufficient good link quality can choose a transport format respectively TBS which allows the transmission of  NAS service request together with RRC connection request message, whereas UEs in poor channel conditions select a TBS conveying RRC connection request message only. Blind detection is consequently needed in the eNB in order to determine the used transport format for the UL-SCH transmission. It should be noted that this proposal is a deviation from the Rel-8 scheduling principle, where uplink resource allocation is only under the control of eNB, i.e. no UE-based transport format selection for UL-SCH transmissions. In our view a UE-based transport format selection scheme for msg 3 imposes a non-negligible complexity to both UE and eNB. UE implementations would have to support a similar although probably simplified TFC selection functionality as in UMTS which would be basically only used for RACH message 3 transmissions, whereas eNB would need to support blind decoding for msg3 transmissions on UL-SCH. Furthermore we understand that the proposed solutions in [1] where UE is allowed to select the transport format for message 3 is in particular beneficial for UEs in good channel conditions since those can basically select a transport format which allows for the combined NAS&RRC message. Thereby it can be ensured that those mobiles can reduce the C-Plane activation latency significantly. However in our opinion supporting larger msg3 transport block sizes for UEs in good radio conditions can be already achieved by allocating more uplink resources or a higher MCS within the RACH response message. Therefore we don’t think that specific improvements aiming at an extension of msg3 size are required for those UEs in Rel-10. On the other hand it should be noted that the proposed solutions are not providing any gain for UEs which are power-limited, i.e. UEs located at the cell-edge. Hence those UEs would still not be able to transmit the combined NAS&RRC message and consequently not meet the desired latency requirement for C-Plane activation.    
In [2] the support of TTI bundling for msg3 was listed as one alternative to support larger msg3 sizes. Since TTI bundling was introduced in Rel-8 in order to mitigate uplink coverage problems for power-limited UEs, it seems to be a good approach for ensuring that also Rel-10 UEs which are power limited are able to transmit the combined NAS&RRC message and hence can reduce the latency for C-Plane activation.  Considering that TTI bundling is basically targeting at supporting VoIP data rates for cell-edge UEs which are power-limited, it should be also well-suited to support the combined NAS&RRC message transmission which is in the order of 100bits as stated in [2]. Therefore it might be in the most cases possible to decode the combined NAS&RRC message correctly in eNB after the transmission of the first bundle.
Since TTI bundling is already a Rel-8 technique, we think that the usage of TTI bundling for msg3 transmissions can be supported in Rel-10 without involving a lot of complexity for UE as well as eNB. This would be a further advantage compared to a new scheme as for example the UE-based transport format selection scheme proposed in [1].
In general we think that the usage of TTI bundling for msg3 transmission is an attractive candidate for the support of larger msg3 sizes in order to reduce the overall C-Plane activation latency and should be therefore further studied by RAN2.               

Proposal 1: RAN2 should further study the usage of TTI bundling for RACH message 3.

In the following we discuss further details of an enhanced Rel-10 random access procedure which allows for the combined NAS&RRC message transmission in msg3. We think that any solution which is chosen should meet some general requirements.
It should be possible for eNB to determine whether a UE making RACH access is a Rel-10 mobile supporting the enhancement for msg3, e.g. TTI bundling for msg3 or UE-based TFC selection. Otherwise there would be a mismatch between the expected UE action by eNB and the actual UE behaviour with respect to msg3 transmission which might for example lead to a waste of uplink resources, i.e. eNB is allocating more uplink resource for msg3 than UE can actually use. As mentioned in [1] the release of a UE can be for example distinguished based on the selected preamble.  
Furthermore we think that eNB should have the possibility to control per UE whether the enhancement for msg3 transmission should be applied or not. Since some UE may not require any enhancement for transmitting the combined NAS&RRC message it would be beneficial in terms of resource efficiency to configure the enhanced RACH procedure on a per UE level rather than on a  for example cell-level. In addition, per UE control allows eNB to determine the resource allocation trade-off between msg3 and the other PUSCH resource dynamically. eNB could for example indicate within the RACH response message whether UE should apply TTI bundling for msg3 transmission.
Finally we are of the opinion that any Rel-10 enhancement for combined NAS/RRC message transmission should not impose a significant complexity to UE and eNB. 

Proposal 2: RAN2 should discuss and agree on the general requirements a Rel-10 enhancement for the random access procedure should meet. 
3. Conclusion
Proposal 1: RAN2 should further study the usage of TTI bundling for RACH message 3.
Proposal 2: RAN2 should discuss and agree on the general requirements a Rel-10 enhancement for the random access procedure should meet  
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