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1. Background
Prior to the Enhanced  Serving Cell Change feature the Network could send a Reconfiguration message, with the HICH/RGCH info available for all RL in the IE DL-information per RL  (size 1 to maxRL)

So on serving cell change Network could send HICH/RGCH for all the appropriate serving and non-serving RL. And NW would also know whether these RL were part of the serving or non-serving RLS when it came to setting an appropriate value for HICH/RGCH

With the advent of the rel-8 feature Enhanced Serving Cell change:

We now have the possibility to configure IE’s for HICH/RGCH in Active Set Update, as follows

1. for the actual configuration in the E-DCH reconfiguration information at top-level in the ASU

2. in the Target cell preconfiguration 

In this contribution we demonstrate a couple of issue which arise when the HS-SCCH order is received by the UE before receiving the Reconfiguration  message.
2. Discussion
For Enh serving cell change, when the HS-SCCH order is received by UE before the Reconfiguration message. And therefore UE will ignore the Reconfiguration, we have the following issue:
Issue 1: If a RL in a serving RLS then changes to be in non-serving RLS, there is no way to use the preconfigured information in the ASU nor the HS-SCCH order to signal to the UE what HICH/RGCH values to use for the RL.

Another issue would be:
Issue 2: If UE is setup initially on a RL which then becomes a non-serving RL and then a serving-RL again, there is no way to signal preconfiguration information for this RL. As there would have been no e1a/e1c for this RL, therefore cannot just use a target cell HS-SCCH order to initiate the change of serving cell.
Scenarios to demonstrate the issues
The following examples make use of the following RL to RLS relations of the call:

RL1 and RL2 belong to RLS1 in NodeB1

RL3 and RL4 belong to RLS2 in NodeB2

Case A, demonstrating issue 1

A RL is changed from a RL in the serving RLS to a non-serving RL in a non-serving RLS.

Sequence of events

Sequence of events

a) RL1 – call setup on serving cell

b) RL3 – e1a ASU 

i) Radio link addition information – RGCH/HICH RL3 Non-serving RLS

ii) "Target cell preconfiguration information", HICH/RGCH RL3 – serving RL

iii)"E-DCH RL Info other cells" – HICH/RGCH RL1 – non-serving RLS

 c) RL2 - e1a ASU (preconfig info for RL2)

i) Radio link addition information – RGCH/HICH RL2 non-serving RL serving RLS

ii) "Target cell preconfiguration information", HICH/RGCH – serving RLS

iii) "E-DCH RL Info other cells" – HICH/RGCH RL3 – non-serving RLS

                                          -  HICH/RGCH RL1 – non-serving RL serving RLS

d) RL3 - e1d 

So at step d, UE should expect to have RGCH/HICH configuration

RL3 serving RL (which is available from b ii)

RL1 non-serving RLS (which is available from b iii)

RL2 non-serving RLS (this is not available, UE has RL2 HICH/RGCH information from step c i for serving RLS only, and therefore would have to use this information which would have the wrong signature)

Case B., demonstrating Issue 2.
A RL is changed from the serving RL, to a non-serving RL and back to serving RL.

Example sequence of events:

a) RL1 – call setup on serving cell

b) RL3 – e1a ASU (preconfig info for RL3)

c) RL3 - e1d, 

d) RL1 – e1d

So that in step d, as Active set contains RL1 & RL3 and RL1 is again serving

Issue: No information is preconfigured for RL1. So unable to use HS-SCCH order to do fast cell change back from RL3 to RL1. (as per Issue 2).
The issues are also relevant for  the Rel-9 feature DC-HSUPA for any preconfiguration of the secondary carrier. 
3. Impact
For Issue 1, as a possible configuration is where an RNC releases E-HICH in a non-serving RLS (e.g RNC reconfigures these RLs to non-E-DCH RLs.)
The NodeBs can then re-use the signatures for E-HICH and E-RGCH for other UEs, so a UE that still listens to an invalid E-HICH might react on ACKs for other UEs, which will lead to RLC retransmissions, with the associated gap in throughput for this UE.
4. Options
Options for Issue 1.

1. RAN2 New IEs (for RGCH and HICH)  in ASU for Target cell preconfiguration for case that the preconfigured RL becomes a RL in the non-serving RLS
2. RAN2 re-use IE’s in E-DCH RL Info other cells’, semantics description would need to be changed, and procedural text would require updating.
Both the above options would mean a possible change in use of the understanding that the target cell preconfiguration information (and therefore UE variable TARGET_CELL_PRECONFIGURATION), is not just for use when the target RL becomes the serving, but also in the case that it becomes part of a non-serving RLS. Therefore another option would be

3. RAN2 Include new IEs directly in the Active Set Update Message, possibly with a new UE variable indicating Non-serving RLS preconfiguration.
For RAN3, the RADIO LINK SETUP RESPONSE  message (for RNSAP the RADIO LINK ADDITION RESPONSE) includes the HS-DSCH Preconfiguration Info IE in the RL Information Response  IE the E-DCH FDD DL Control Channel Information containing the preconfigured configuration of the E-DCH serving cell. So thereby informing the SRNC which HICH/RGCH information to use for the target cell preconfiguration information in the Active Set Update message to the UE. 

The information regarding non-serving RLS HICH/RGCH is also required to be communicated  to the SRNC (NBAP TS25.433, RNSAP TS25.423). An option for RAN3, is that:

4. RAN3, new IE E-DCH FDD DL Control Channel Information non-serving is included in HS-DSCH Preconfiguration Info IE. The new IE would reuse the existing information in IE type E-DCH FDD DL Control Channel Information.
Proposal 1: For RAN2 to decide upon a method to fix Issue 1.

CRs for the above options are shown in R2-10XXXX and R2-10XXXX respectively.
Options for Issue 2.
1. Given that a large number of messages would need to be updated (eg. New IEs in RB setup & RRC connection setup for pre-configuring the existing RLS and also Reconfiguration messages, say for transition between FACH -> DCH) and this would therefore require a lot of ASN.1 changes. It is proposed for RAN2 to agree on possible workarounds. One proposal would be to agree that network could send an Active Set Update message  where the “Radio link addition information” was the initial serving RL, and then populate the "Target cell preconfiguration information" with the initial RL. (NB. In TS25.331 Section 8.3.4.5 doesn’t explicitly state this is an invalid configuration).
Proposal 2: To agree a reasonable workaround for Network to preconfigure the initial RL.
 
5. Conclusion

It is proposed that RAN2 should discuss the above issues, and reach a consensus way forward, for issue 1, one of the following options should be decided upon
1. RAN2 New IEs (for RGCH and HICH)  in ASU for Target cell preconfiguration for case that the preconfigured RL becomes a RL in the non-serving RLS
2. RAN2 re-use IE’s in E-DCH RL Info other cells’, semantics description would need to be changed, and procedural text would require updating.
3. RAN2 New IEs (for RGCH and HICH)  directly in ASU, likely with a new UE variable indicating Non-serving RLS preconfiguration.
For Issue 2, it is proposed to discuss a workaround for the issue, given the large impact on RRC ASN.1 of actually fixing the issue.
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