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1 Introduction

In RAN2 #44 meeting, the mapping of SRBs on HS-DSCH, was discussed in [1]. The Rel6 introduces the fractional DPCCH feature, which introduces possibilities that multiple UEs can share one channelisation code for downlink physical layer control information. With this feature, the mapping of SRBs on HS-DSCH becomes an interesting option, as the conventional DCH and DPDCH would not be needed at all for UTRAN and UE communication in downlink, saving downlink codes. In the discussion, it was noted that in principle the mapping of SRBs on HS-DSCH is possible, however mapping SRBs on HS-DSCH would have limitations especially in mobility as the uplink quality may not be sufficiently good due to SHO compared to HS-DSCH reception quality. In this contribution we discuss enhancements needed to make mapping option SRBs on HS-DSCH attractive from system point of view so that fractional DPCCH gains can be obtained system wide and not only in some special low mobility micro cell scenarios.

2 Discussion

2.1 Combined HS-DSCH serving cell change with active set update

In Rel5, the HS-DSCH serving cell change is performed by using physical channel reconfiguration procedure. The serving cell change with reconfiguration is only possible inside active set cells. Thus the active set update procedure does not include necessary parameters to move serving HS-DSCH cell to other cell simultaneously when cell of the active set are modified. Therefore when both criteria become valid (serving cell change and active set update) the RNC needs to perform procedures in sequence, i.e. either HS-DSCH serving cell change first and ASU second or vice versa. This leads to system performance degradation, i.e. extra ASU delay or deterioration of HS-DSCH reception quality, these issues were already discussed with more detail in [3]. When SRBs are mapped on HS-DSCH the problem becomes more severe as the deterioration of HS-DSCH reception may block the downlink RRC signalling, jeopardising the complete connection in similar manner as delayed ASU. The situation differs from the case where SRBs are mapped on DCH, as the DCH would benefit from SHO gain UTRAN would be able to maintain the RRC connection and only NRT or streaming type RB would suffer from bad quality on HS-DSCH.

When proposal to introduce HS-DSCH serving cell change in Active set update was discussed the only drawback that was found was that ASU message size would possibly exceed one TB size (128bits for SRB 2). As this would lead to the situation that ASU would have to be transmitted over multiple TTIs when transmitted on DCH, this would not be completely optimum solution. However, when looking at the more detailed calculations in [4]these additions would easily fit to two TBs which would be also the case when more than one cell is added to AS. Moreover, when considering that SRBs are mapped on HS-DSCH the TB size is less relevant as HS-DSCH would transmit two 128 bit MAC-d PDUs most likely in single HS-DSCH 2ms TTI. 

Even though we consider that combined HS-DSCH serving cell change and active set update is vital when mapping SRBs on HS-DSCH we see clear benefits to allow this also in normal case when SRBs are mapped on DCH.

2.2 HS-DSCH configuration in RRC connection setup

In Rel5, the RRC connection setup message cannot configure the HS-DSCH directly for the UE, and thus normal Rel99 DCH is needed to be setup first. This was done as the HS-DSCH was seen to be used for the streaming and NRT radio bearers rather than for SRBs, and when the RNC receives the RRC connection request, the RNC does not know the PS service and RAB that  the UE is requesting for. However, when considering the case where network would utilise the fractional DPCCH feature and prefer mapping the SRBs on HS-DSCH, the possibility to setup the HS-DSCH directly in RRC connection setup message when the UE is requesting PS connection, should be considered. This would be beneficial as the code savings from fractional DPCCH would not be available in RRC connection setup phase if DCH must always be used first and RB and Radio link reconfiguration procedures must always be performed towards UE and Node B in later phase to move SRBs from DCH to HS-DSCH. 

To allow this the RRC connection request message needs to be updated so that UE can inform the UTRAN, that it supports this feature. In RRC connection setup message either HS-DSCH and fractional DPCCH parameters are needed or the RRC connection setup could utilise some default/predefined configuration for setting up HS-DSCH.

Naturally this enhancement on RRC connection setup message could be extended also for HSUPA so that both HS-DSCH and E-DCH could be directly established in RRC connection setup message for the UE without Rel99 DCHs. 

2.3 Configurable UE based Radio link failure detection

When the SRBs are mapped on the HS-DSCH, the UE might enter the situation where the uplink quality for DCH or for E-DCH and for downlink DPCCH is sufficiently good due to SHO gain but the reception quality for the HS-DSCH is so poor that signalling on SRBs is blocked. Without any changes to the specifications this situation might exist until RLC detects unrecoverable error either in UE or in SRNC leading to the RRC connection release. This problem was discussed in RAN2 #44. To solve this scenario two main options were considered: 

1) The UE detects that the HS-DSCH reception quality is under some threshold and performs autonomously cell update. Different criteria were considered: constant very low CQI, HS-DSCH BLER etc…

2) Node B detects that the UE cannot receive HS-DSCH based on some criteria and informs SRNC. The SRNC then removes all RLs from the UE and waits cell update message from the UE.

These two options were in general manner captured in the [2]
When considering the main advantages of these two options one could find out following advantages in solution 1).

· UE can faster detect that HS-DSCH quality is not good enough and perform cell update,
In second solution the Node B could detect that HS-DSCH quality is not good enough in similar manner but the removal of all RLs from active set would introduce some extra delay together with time needed for UE to detect that RLs are removed

· If UE would perform autonomously cell update, other RLs of AS than serving HS-DSCH cell can be reused after cell update, i.e. in minimum case only the serving HS-DSCH cell is changed to the cell where cell update was received.

Thus it is considered that UE based radio link failure detection with autonomous cell update is more suitable solution. The exact measurement to detect criteria is FFS, however, it is considered that UTRAN should have configuration possibilities to define this criteria in UE.

3 Conclusions

In this contribution three different enhancements were proposed for fractional DPCCH when SRBs are mapped on HS-DSCH. It is proposed that these enhancements are agreed to be included in Rel6. 
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