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1 Background

The CS 64k Video call will have 1 RB sub flow, and the CS AMR 12.2k voice call may have 3 RB sub flow. In some scenarios (e.g. the user decide to switch from the video call to the voice call or the physical resource is not enough during the handover, or some other reasons), the NW will reconfigure the UE from the CS 64K video call to the AMR 12.2k voice call.  For the legacy UE ( release 7 and earlier release), the NW can use the Radio Bearer Setup message to reconfigure the old RB, which has been used for the video call before the reconfiguration, and establish another 2 new RB for the  AMR 12.2k voice. But in Rel8, as the introduction of function CS voice over HSPA, some description has been added in the 25.331 8.6.4.2 to allow implicit release of RBs for a CS domain RAB by Radio Bearer Setup, the current description can be found as follows:

************************************************************************************************************************

8.6.4.2
RAB information for setup
If the IE "RAB information for setup" is included, the procedure is used to establish or establish/release (only if CS domain RAB mapping is reconfigured between DCH and EDCH/HSPA or IE "RAB info to replace" exists) radio bearers belonging to a radio access bearer, and the UE shall:

… …

1>
if the radio access bearer identified with the IE "RAB identity" in the IE "RAB info" already exists in the variable ESTABLISHED_RABS:

… …

2>
for each radio bearer in the variable ESTABLISHED_RABS for that radio access bearer:

3>
release the PDCP and RLC entities for that radio bearer;

3>
release the RAB subflow associated with the radio bearer;

3>
delete the information about the radio bearer from the variable ESTABLISHED_RABS.

NOTE:
When CS domain RAB mapping is reconfigured between DCH and E-DCH/HS-DSCH, UTRAN should change the radio bearer identity.

************************************************************************************************************************

According to the description above, we can found that for the Rel8 UE, if we still use the legacy procedure to reconfigure the UE from CS video call to CS voice call, some error will occurred. Once UE detected the "RAB identity" in the IE "RAB info" has already exist in the variable ESTABLISHED_RABS, the UE will release all the RB for this RAB (including the RB used for the video call before the reconfiguration), and the reconfiguration for the old RB (for the video call before the reconfiguration) will fail because the old RB has already been released. An example can be found in annex.

And if we want to use the new procedure which is similar to the reconfiguration between DCH and EDCH/HSPA for CS over HSPA, we can find that a restriction has exist in sub clause 8.6.4.2 that the RB establish/release can only be used if CS domain RAB mapping is reconfigured between DCH and EDCH/HSPA or IE "RAB info to replace" exists. So, according to the current specification, how to use the Radio Bearer Setup message in the reconfiguration between CS video call and CS voice call is not clear.
2 Discussion

According to the analysis above, we want to clarify that:

What's the behavior of Rel-8 UE, if the received Radio Bearer Setup message include 2 RB to establish and 1 RB to reconfigure for an existing RAB in case that the CS domain RAB mapping is not reconfigured between DCH and EDCH/HSPA and the IE "RAB info to replace" do not exist (i.e. the reconfiguration between CS video call and CS voice call).

And in order to avoid the misunderstanding between the UE and network, and find some possible way to reconfigure UE between CS video call and CS voice call, we give 2 potential solutions:

Solution 1:

In case the IE "RAB information for setup" is included, only if CS domain RAB mapping is reconfigured between DCH and EDCH/HSPA or IE "RAB info to replace" exists, each radio bearer in the variable ESTABLISHED_RABS will be released. 
The correction to the specification may look like:
************************************************************************************************************************
8.6.4.2
RAB information for setup

……
1>
if the radio access bearer identified with the IE "RAB identity" in the IE "RAB info" already exists in the variable ESTABLISHED_RABS:

2>
if prior to this procedure there exists no transparent mode radio bearer for the CN domain included in the IE "CN domain identity" and at least one transparent mode radio bearer is included in the IE "RB information to setup"; or

2>
if at least one RLC-AM or RLC-UM radio bearer is included in the IE "RB information to setup":

3>
calculate the START value only once during this procedure (the same START value shall be used on all new radio bearers created for this radio access bearer) according to subclause 8.5.9 for the CN domain as indicated in the IE "CN domain identity" in the IE "RAB info" part of the IE "RAB information to setup";

3>
store the calculated START value in the variable START_VALUE_TO_TRANSMIT.

2>
if CS domain RAB mapping is reconfigured between DCH and EDCH/HSPA or IE "RAB info to replace" exists: 
3>
for each radio bearer in the variable ESTABLISHED_RABS for that radio access bearer:

4>
release the PDCP and RLC entities for that radio bearer;

4>
release the RAB subflow associated with the radio bearer;

4>
delete the information about the radio bearer from the variable ESTABLISHED_RABS.

************************************************************************************************************************

If any Rel-8 (or later release) UE have already take the behavior described in the current specification (i.e. release all the RB for the RAB if the IE "RAB identity" in the IE "RAB info" already exists), and can not support the legacy reconfiguration procedure, the solution 1 can not be used.

Solution 2:

Remove the restrictions for the usage of establish/release radio bearers in case the IE "RAB information for setup" is included (Some procedure similar to the reconfiguration between DCH and EDCH/HSPA for CS over HSPA can be used in the reconfiguration between CS video call and CS voice call).
The correction to the specification may look like:
************************************************************************************************************************

8.6.4.2
RAB information for setup

If the IE "RAB information for setup" is included, the procedure is used to establish or establish/release radio bearers belonging to a radio access bearer, and the UE shall:
************************************************************************************************************************

Solution 2 means the NW have to maintain 2 branches for the reconfiguration procedure between CS video call and CS voice call: 

For the legacy UE (release 7 and earlier release), the NW shall use the legacy way (i.e. establish 2 new RB and reconfigure 1 old RB); 

For the new UE (release 8 and later release), the NW shall use the new procedure (i.e. the procedure used in the reconfiguration between DCH and EDCH/HSPA for CS over HSPA)

3 Proposal

RAN 2 is encouraged to clarify the current behavior of UE and decide the solution for the problem described in this contribution. 
Clarification:

What's the behavior of Rel-8 UE, if the received Radio Bearer Setup message include 2 RB to establish and 1 RB to reconfigure for an existing RAB in case that the CS domain RAB mapping is not reconfigured between DCH and EDCH/HSPA and the IE "RAB info to replace" do not exist (i.e. the reconfiguration between CS video call and CS voice call).

Potential solution to be decided:

Solution 1:

If the IE "RAB information for setup" is included, only if CS domain RAB mapping is reconfigured between DCH and EDCH/HSPA or IE "RAB info to replace" exists, each radio bearer in the variable ESTABLISHED_RABS will be released. 
Solution 2:

Remove the restrictions for the usage of establish/release radio bearers in case the IE "RAB information for setup" is included (Some procedure similar to the reconfiguration between DCH and EDCH/HSPA for CS over HSPA can be used in the reconfiguration between CS video call and CS voice call).
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Annex (example for the error in reconfiguration)
For CS 64k video, the RAB is RAB 1, and the RBs of RAB 1 is RB 5. RAB 1 and RB 5 already exist.

For CS 12.2k voice, the RAB is still RAB 1, and the RBs will be RB 5, RB 6, RB 7 ( The RAB modification procedure will be initiated by the RAB Assignment Request message on the IU interface).

Legacy RNC (Rel7 and earlier) sends RADIO BEARER SETUP message to reconfigure RAB 1 and set RADIO BEARER SETUP message as the follows:

10.2.33
RADIO BEARER SETUP
… …

	Information Element/Group name
	Value

	… …
	

	RB Information Elements
	

	CHOICE specification mode
	

	>Complete specification
	

	>>Signalling RB information to setup list
	

	>>>Signalling RB information to setup
	

	>>RAB information to setup list
	

	>>>RAB information for setup
	RAB 1 information

	>>RAB information to reconfigure list
	

	>>>RAB information to reconfigure
	

	>>RB information to reconfigure list
	

	>>>RB information to reconfigure
	RB 5

	>>RB information to be affected list
	

	>>>RB information to be affected
	

	>>Downlink counter synchronisation info
	

	>>>RB with PDCP information list
	

	>>>>RB with PDCP information
	

	
	

	>>>>PDCP context relocation info
	

	>>PDCP ROHC target mode
	

	… …
	


10.3.4.10
RAB information for setup
	Information Element/Group name
	Value

	RAB info
	RAB 1

	CS-HSPA information
	

	>UL AMR rate
	

	>Max CS delay
	

	RAB info to replace
	

	RB information to setup list
	

	>RB information to setup
	RB 6, RB 7

	
	

	
	


*****

Reception of the RADIO BEARER SETUP message, the UE shall:
… …

1>
if the radio access bearer identified with the IE "RAB identity" in the IE "RAB info" already exists in the variable ESTABLISHED_RABS:

… …

2>
for each radio bearer in the variable ESTABLISHED_RABS for that radio access bearer:

3>
release the PDCP and RLC entities for that radio bearer;

3>
release the RAB subflow associated with the radio bearer;

3>
delete the information about the radio bearer from the variable ESTABLISHED_RABS.

*****

Before the configuration, the UE has 1 RAB (RAB1) and 1 RB (RB5), during the reconfiguration procedure, the UE will release the RB 5, and establish the RB 6 and RB 7. So, after the reconfiguration, the RB 5 will be released and cannot be reconfigured, which means the CS 64k can’t be reconfigured to CS 12.2k.
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