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1 Background
For UE supporting HS-DSCH reception in CELL_FACH state, dedicated H-RNTI will be assigned for DTCH/DCCH reception in CELL_FACH state. If there is no dedicated H-RNTI initially, the UE shall select a common H-RNTI for data receiving until dedicated H-RNTI is assigned. It is specified in TS25.331 8.2.2.3 and 8.3.1.6 that if UE state transition or cell reselection to a cell in CELL_FACH state, network need to allocate dedicated H-RNTI if both UE and Network support E-FACH feature, otherwise UE will keep sending CELL UPDATE message until getting dedicated H-RNTI allocated.
In TS25.214:

6A.1.1A
UE procedure for receiving HS-DSCH and HS-SCCH in CELL_FACH state

The HS-SCCH reception procedure is as defined in subclause 6A.1.1.

The UE shall perform these actions in the following order:

-
The UE shall monitor the first indexed HS-SCCH of the configured HS-SCCH set with the BCCH specific H-RNTI.

-
If the UE is configured with a dedicated H-RNTI, the UE shall monitor the HS-SCCHs of the configured HS-SCCH set with the dedicated H-RNTI. If the UE is not configured with a dedicated H-RNTI, the UE shall monitor the HS-SCCHs of the configured HS-SCCH set with the common H-RNTI as defined in [5].
According to this criterion, the UE can receive Cell Update Confirm message on both dedicated H-RNTI and common H-RNTI in different scenarios.
In this contribution, we list which type of H-RNTI should be used in Cell Update procedure with different causes and give some proposals.
2 Discussion
H-RNTI for UE in different states

With the introduction of HS-DSCH reception in CELL_FACH state, the HS-DSCH reception is possible if both UE and network support this functionality. In this case, dedicated H-RNTI shall be assigned to the UE with C-RNTI for downlink data packets transmission on HS-PDSCH. If there is no valid dedicated H-RNTI or C-RNTI, the UE will perform Cell Update procedure to obtain these identities.
With the introduction of fast state transition from CELL_PCH to CELL_FACH state, the UE can keep dedicated H-RNTI in CELL_PCH state and Measurement Report is used for state transition instead of Cell Update. Since there is no cell-level UE identity for UE in URA_PCH state, the network will not assign dedicated H-RNTI to these UEs.
Handling of Cell Update Confirm reception
The specified Cell Update causes include: Cell reselection, periodical cell update, uplink data transmission, paging response, re-entered service area, radio link failure, RLC unrecoverable error, MBMS reception, MBMS ptp RB request. The corresponding UE states and H-RNTI handling listed in detail below and all of the descriptions in Italic are abstracted from TS 25.331 8.3.1.2.
· Uplink data transmission

1>
Uplink data transmission:

2>
for FDD and 1.28 Mcps TDD, if the variable H_RNTI is not set, and for 3.84 Mcps TDD and 7.68 Mcps TDD:

3>
if the UE is in URA_PCH or CELL_PCH state; and
3> if timer T320 is not running:

4>
if the UE has uplink RLC data PDU or uplink RLC control PDU on RB1 or upwards to transmit:

5>
perform cell update using the cause "uplink data transmission".

3>
else:

4>
if the variable ESTABLISHMENT_CAUSE is set:

5>
perform cell update using the cause "uplink data transmission".
It can be seen that URA_PCH or CELL_PCH UE without dedicated H-RNTI will send Cell Update for uplink data transmission. In this scenario, UE will select common H-RNTI to receive Cell Update Confirm if both UE and Network supports HS-DSCH reception in CELL_FACH state.
Observation1: Cell Update Confirm message will always be sent with common H-RNTI in case of CELL UPDATE message is received with the cause uplink data transmission.
· Paging response
1>
Paging response:

2>
if the criteria for performing cell update with the cause specified above in the current subclause are not met; and

2>
if the UE in URA_PCH or CELL_PCH state, receives a PAGING TYPE 1 message fulfilling the conditions for initiating a cell update procedure specified in subclause 8.1.2.3:
3>
perform cell update using the cause "paging response".
For UE in URA_PCH state, there is no cell-specific identity including H-RNTI existing. So Cell Update Confirm will be send using common H-RNTI.

For UE in CELL_PCH state, the UE without dedicated H-RNTI will send CELL UPDATE message to response the paging type 1 message that Cell Update Confirm will be send using common H-RNTI. Note that UE in CELL_PCH state with dedicated H-RNTI assigned will only receive paging type2, see 8.1.2 and 8.1.11 in 25.331.
Observation2: Cell Update Confirm message will always be sent with common H-RNTI in case of CELL UPDATE message is received with the cause paging response.
· Radio link failure
1>
Radio link failure:

2>
if none of the criteria for performing cell update with the causes specified above in the current subclause is met:

3>
if the UE is in CELL_DCH state and the criteria for radio link failure are met as specified in subclause 8.5.6; or
3>
if the transmission of the UE CAPABILITY INFORMATION message fails as specified in subclause 8.1.6.6; or

3>
if the UE detects PDCP Unrecoverable Error [36] in a PDCP entity

4>
perform cell update using the cause "radio link failure".
TS25.331 8.3.1.2

1>
if the UE performs cell re-selection:

2>
clear the variable C_RNTI; and

2>
stop using that C_RNTI just cleared from the variable C_RNTI in MAC;

2>
for FDD and 1.28 Mcps TDD, if the variable H_RNTI is set:

3>
clear the variable H_RNTI; and

3>
stop using that H_RNTI just cleared from the variable H_RNTI in MAC;

3>
clear any stored IEs "HARQ info";
For these cases, UE will first perform cell re-selection and then send Cell Update message in the selected cell. When performing cell reselection, the UE will clear the variable H_RNTI and no valid dedicated H-RNTI available for receiving Cell Update Confirm message.

Observation3: Cell Update Confirm message will always be sent with common H-RNTI in case of Cell Update message is received with the cause Radio Link Failure.
· MBMS ptp RB request
1>
MBMS ptp RB request:

2>
if none of the criteria for performing cell update with the causes specified above in the current subclause is met; and

2>
if the UE is in URA_PCH, Cell_PCH or Cell_FACH state; and

2>
if timer T320 is not running; and

2>
if the UE should perform cell update for MBMS ptp radio bearer request as specified in subclause 8.6.9.6:

3>
perform cell update using the cause "MBMS ptp RB request".
For UE in CELL_FACH state, the UE will be assigned dedicated H-RNTI if both UE and Network supporting HS-DSCH reception in CELL_FACH. For UE in CELL_PCH state, dedicated H-RNTI may be assigned according to network strategy. And there will be no dedicated H-RNTI for URA_PCH UE. Both common H-RNTI and dedicated H-RNTI could be used for receiving Cell Update Confirm message. The Network should decide whether dedicated or common H-RNTI should be used according to whether dedicated H-RNTI assigned to the UE or not.
Observation4: Cell Update Confirm message could be sent with either common H-RNTI or dedicated H-RNTI in case of Cell Update message is received with the cause MBMS ptp RB request, which depends on whether dedicated H-RNTI exists or not.

· re-entered service area
1>
Re-entering service area:

2>
if none of the criteria for performing cell update with the causes specified above in the current subclause is met; and

2>
if the UE is in CELL_FACH or CELL_PCH state; and

2>
if the UE has been out of service area and re-enters service area before T307 or T317 expires:

3>
perform cell update using the cause "re-entering service area".
This case has been analysed in detail in [1]. Since UE will perform Cell selection rather than Cell re-selection according to 25.331 7.2.2.1 and 7.2.2.2. There is no explicit description in the current spec that UE need to delete dedicated H-RNTI in such scenario. It is understood that for UE in CELL_FACH or CELL_PCH with dedicated H-RNTI assigned Cell Update Confirm message should be sent with dedicated, otherwise common H-RNTI should be used for the cause “Re-entering service area”, assuming that the selected cell is the same one as previously camped on.
Observation 5: Cell Update Confirm message could be sent with either common H-RNTI or dedicated H-RNTI in case of Cell Update message is received with the cause Re-entering service area, which depends on whether dedicated H-RNTI exists or not.

· RLC unrecoverable error
1>
RLC unrecoverable error:

2>
if none of the criteria for performing cell update with the causes specified above in the current subclause is met; and

2>
if the UE detects RLC unrecoverable error [16] in an AM RLC entity:

3>
perform cell update using the cause "RLC unrecoverable error".

RLC unrecoverable error includes unrecoverable error in any of the AM RLC entities for the signalling radio bearers RB2, RB3 or RB4 and unrecoverable error in any of the AM RLC entities for the RB5 or upward.
For FDD, an unrecoverable error in any of the AM RLC entities for the signalling radio bearers RB2, RB3 or RB4 is detected, the UE shall clear dedicated H-RNTI if dedicated H-RNTI exists. And the network should initiate an RRC connection release procedure by transmitting an RRC CONNECTION RELEASE message on the downlink CCCH. 
AM RLC unrecoverable error for the RB5 or upward can happen in both CELL_DCH and CELL_FACH state. Before performing Cell Update procedure, UE in CELL_DCH state will perform a cell reselection and receive Cell Update Confirm using common H-RNTI. For CELL_FACH state, since the spec doesn’t specify the cell reselection operation, the UE will initiate a cell update procedure directly in the current cell, hence dedicated H-RNTI is still kept for Cell Update Confirm reception.
Observation 6: Cell Update Confirm message could be sent with either common H-RNTI or dedicated H-RNTI in case of Cell Update message is received with the cause RLC unrecoverable error. 
· Cell reselection
1>
Cell reselection:

2>
if none of the criteria for performing cell update with the causes specified above in the current subclause is met:

3>
if the UE is in CELL_FACH or CELL_PCH state and the UE performs cell re-selection; or

3>
if the UE is in CELL_FACH state and the variable C_RNTI is empty:

4>
perform cell update using the cause "cell reselection".
Since the UE will stop using the H_RNTI if the variable H_RNTI is set before performing cell re-selection, see attached spec before, there is no dedicated H-RNTI used for Cell Update Confirm reception.
Observation 7: Cell Update Confirm message could be sent only with common H-RNTI in case of Cell Update message is received with the cause Cell Reselection.
· Periodical cell update

1>
Periodical cell update:

2>
if none of the criteria for performing cell update with the causes specified above in the current subclause is met; and

2>
if the UE is in CELL_FACH or CELL_PCH state; and

2>
if the timer T305 expires; and

2>
if the criteria for "in service area" as specified in subclause 8.5.5.2 are fulfilled; and

2>
if periodic updating has been configured by T305 in the IE "UE Timers and constants in connected mode" set to any other value than "infinity":

3>
for FDD:

4>
if the variable COMMON_E_DCH_TRANSMISSION is set to FALSE:
5>
perform cell update using the cause "periodical cell update".

4>
else:

5>
restart the timer T305;

5>
and end the procedure.

3>
for 1.28 Mcps TDD and 3.84/7.68 Mcps TDD:

4>
perform cell update using the cause "periodical cell update".
As UE in CELL_FACH or CELL_PCH state can perform periodical cell update, both common H-RNTI and dedicated H-RNTI will be used for Cell Update Confirm reception which depends on whether dedicated H-RNTI exists or not.
Observation 8: Cell Update Confirm message could be sent with either common H-RNTI or dedicated H-RNTI in case of Cell Update message is received with the cause Periodical Cell Update. 
· MBMS reception

1>
MBMS reception:

2>
if none of the criteria for performing cell update with the causes specified above in the current subclause is met; and

2>
if the UE is in URA_PCH, Cell_PCH or Cell_FACH state; and

2>
if the UE should perform cell update for MBMS counting as specified in subclause 8.7.4:

3>
perform cell update using the cause "MBMS reception".

This case is similar with MBMS ptp RB request. 

· Observation 9: Cell Update Confirm message could be sent with either common H-RNTI or dedicated H-RNTI in case of Cell Update message is received with the cause MBMS reception.
Analysis of CUC reception

According to 2.2, the different CUC reception handling is illustrated in table 1 below:
	
	Dedicated H-RNTI
	Common H-RNTI
	Note

	Uplink data transmission
	
	×
	

	Paging response
	
	×
	

	Radio link failure
	
	×
	

	MBMS ptp RB request
	×
	×
	Depends on whether dedicated H-RNTI exists or not.

	re-entered service area
	×
	×
	Depends on whether dedicated H-RNTI exists or not.

	RLC unrecoverable error
	×
	×
	Depends on whether dedicated H-RNTI exists or not.

	Cell reselection
	
	×
	

	Periodical cell update
	×
	×
	Depends on whether dedicated H-RNTI exists or not.

	MBMS reception
	×
	×
	Depends on whether dedicated H-RNTI exists or not.


It can be seen that both dedicated H-RNTI and common H-RNTI could be used for Cell Update Confirm message for certain causes. And the RNC will judge those Cell Update causes and UE context to decide which type of H-RNTI should be used.
In RAN2#75bis meeting, it is proposed to use only common H-RNTI for Cell Update Confirm message in all cases for simplicity [1] [2]. In this solution, the UE and network will only monitor common H-RNTI during Cell Update procedure. However, several issues need to be considered related to such proposal:
· All UEs in the cell will need to use common H-RNTI to receive CUC message which may cause some unnecessary data reception due to the fact at most 4 common H-RNTI in one cell. When a CU message is triggered that UE will not monitor dedicated H-RNTI thus if there are some downlink data on-going, it will result in some data loss.
· There are also some impacts to related features, like current R7 E-DRX, when UE send a CU message, it will need to automatically jump out of the DRX since CELL_FACH DRX is calculated according to dedicated H-RNTI.
· In this solution, the RNC should always assign new dedicated H-RNTI in Cell Update Confirm message. This will bring the third message UTRAN mobility information Confirm, which will lead to additional Uu signalling. Besides, from RNC implementation point of view, it cannot simply re-assign a brand new dedicated H-RNTI but also need to check UE context since it need to reclaim the one assigned before. As a result, the complexity of RNC is more or less the same as before. 
According to analyse above, it is believed the current principle that UE always monitor dedicated H-RNTI when it assigned is clear and this should be an already optimized way. In addition, proposals in [1][2] are change of current behaviour of Rel-7, backward compatibility is also a big problem.
Proposal : keep current principle of sending Cell Update Confirm message which is if UE is assigned with a dedicated H-RNTI it will monitor dedicated H-RNTI unless the cell update cause is CELL reselection or RLC unrecoverable on SRB,
3 Conclusion
RAN2 is kindly requested to discuss the following proposal:
Proposal : keep current principle of sending Cell Update Confirm message which is if UE is assigned with a dedicated H-RNTI it will monitor dedicated H-RNTI unless the cell update cause is CELL reselection or RLC unrecoverable on SRB,
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