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1 Introduction

At RAN2#89bis meeting, there were some agreements on Multiflow enhancements ([1]). Regarding the number of reordering SDUs, RAN2 agreed:

· The number of reordering SDUs in one TTI belong to not more than two priority queues per MAC-ehs.   FFS where the maximum number of reordering PDUs per TTI needs to be increased for 3F and MIMO operation.  
In this paper, we provide our analysis on this topic.
2 Discussion
In the past, there were some discussions on the number of reordering SDUs in one TTI regarding Multiflow ([2], [3]).
For intra-Node B Multiflow, the existing rules are copied as below ([4]). Since there is only one MAC-ehs entity for 3F-4C, all rules can be applied without any changes.
The UE behaviour is unspecified, if any of the following conditions are met when Multiflow is not configured or when intra-Node B Multiflow is configured:

-
if reordering SDUs in one TTI belong to more than 3 priority queues,

-
if the TSN field extension for MAC-ehs entity is not configured and MAC-ehs PDU(s) received during one TTI contain more than 26 reordering SDUs, or,

-
if the TSN field extension for MAC-ehs entity is configured and

-
up to 3 secondary serving HS-DSCH cells are configured and MAC-ehs PDU(s) received during one TTI contain more than 44 reordering SDUs; or

-
more than 3 secondary serving HS-DSCH cells are configured and MAC-ehs PDU(s) received during one TTI contain more than 64 reordering SDUs.
Proposal 1: For intra-Node B 3F-4C case, the existing rules on the maximum number of MAC-ehs reordering SDUs and the maximum number of priority queues for intra-Node B Multiflow can be applied.
For inter-Node B Multiflow, the existing rules are copied as below ([4]).
The UE behaviour is unspecified, if any of the following conditions are met for each of the MAC-ehs entities when inter-Node B Multiflow is configured:

-
if reordering SDUs in one TTI belong to more than 2 priority queues,

-
if MIMO is not configured for this MAC-ehs entity and

-
if one HS-DSCH cell is configured for this MAC-ehs entity and MAC-ehs PDU(s) received during one TTI contain more than 16 reordering SDUs, or,

-
if more than one HS-DSCH cell is configured for this MAC-ehs entity and MAC-ehs PDU(s) received during one TTI contain more than 26 reordering SDUs, or,

-
if MIMO is configured for this MAC-ehs entity and

-
MAC-ehs PDU(s) received during one TTI contain more than 26 reordering SDUs.
Regarding the highlighted parts, basically it is decided based on Multicarrier feature, and there is compromise (plus an offset).
Table 1: the maximum number of reordering SDU for inter-Node B Multiflow
	Case No.
	Inter-Node B Multiflow case
	Referenced Multicarrier case
	Calculation

	
	Operation
	Example
	Operation
	Example
	Max. number of reordering SDU
	

	(1)
	w/o MIMO, one HS-DSCH cell
	SF-DC
	w/o TSN field
	DC-HSDPA
	26
	26/2 + 3 = 16

	(2)
	w/o MIMO, more than one HS-DSCH cell
	DF-4C
	up to 3 secondary serving HS-DSCH cell
	4C-HSDPA
	44
	44/2 + 4 = 26

	(3)
	w MIMO
	SF-DC + MIMO
	up to 3 secondary serving HS-DSCH cell
	4C-HSDPA + MIMO
	44
	44/2 + 4 = 26

	Note: w/o without, w with


With introduction of 3F-4C, we could follow the same logic as inter-Node B Multiflow.
For Case (1) in Table 1, it can be re-used without any change.
For Case (2) in Table 1, the referenced Multicarrier case is expected to be 6C-HSDPA (or up to 5 secondary serving HS-DSCH cell). In the current specification, it is 64 for the case that more than 3 secondary serving HS-DSCH cells, and we understand that this number is calculated based on 8C-HSDPA. So we think 64 can be taken as a referenced value, and then the calculated value is 32 without any offset.

For Case (3) in Table 1, the referenced Multicarrier case is expected to be 6C-HSDPA + MIMO, so we think 32 (64/2) can be considered.
Proposal 2: For inter-Node B 3F-4C case, it is proposed RAN2 to agree:

The UE behaviour is unspecified, if any of the following conditions are met for each of the MAC-ehs entities when inter-Node B Multiflow is configured:

-
if MIMO is not configured for this MAC-ehs entity and

-
if one HS-DSCH cell is configured for this MAC-ehs entity and MAC-ehs PDU(s) received during one TTI contain more than 16 reordering SDUs, or,

-
if up to 2 HS-DSCH cell is configured for this MAC-ehs entity and MAC-ehs PDU(s) received during one TTI contain more than 26 reordering SDUs, or, (the condition is revised compared with the legacy text)
-
if more than 2 HS-DSCH cell is configured for this MAC-ehs entity and MAC-ehs PDU(s) received during one TTI contain more than 32 reordering SDUs, or, (a new rule)
-
if MIMO is configured for this MAC-ehs entity and

-
if up to 2 HS-DSCH cell is configured, MAC-ehs PDU(s) received during one TTI contain more than 26 reordering SDUs. (the condition is revised compared with the legacy text)
-
if more than 2 HS-DSCH cell is configured, MAC-ehs PDU(s) received during one TTI contain more than 32 reordering SDUs. (a new rule)
For the maximum number of priority queues in the inter-Node B 3F-4C case, the existing number 2 priority queues can be used, because it is simple for UE implementation.
Proposal 3: For inter-Node B 3F-4C case, the existing rules on the maximum number of priority queues for inter-Node B Multiflow can be applied.
3 Conclusion
In this contribution, we provide our analysis on MAC aspect for Multiflow enhancements. It is proposed:
Proposal 1: For intra-Node B 3F-4C case, the existing rules on the maximum number of MAC-ehs reordering SDUs and the maximum number of priority queues for intra-Node B Multiflow can be applied.
Proposal 2: For inter-Node B 3F-4C case, it is proposed RAN2 to agree:

The UE behaviour is unspecified, if any of the following conditions are met for each of the MAC-ehs entities when inter-Node B Multiflow is configured:

-
if MIMO is not configured for this MAC-ehs entity and

-
if one HS-DSCH cell is configured for this MAC-ehs entity and MAC-ehs PDU(s) received during one TTI contain more than 16 reordering SDUs, or,

-
if up to 2 HS-DSCH cell is configured for this MAC-ehs entity and MAC-ehs PDU(s) received during one TTI contain more than 26 reordering SDUs, or, (the condition is revised compared with the legacy text)

-
if more than 2 HS-DSCH cell is configured for this MAC-ehs entity and MAC-ehs PDU(s) received during one TTI contain more than 32 reordering SDUs, or, (a new rule)
-
if MIMO is configured for this MAC-ehs entity and

-
if up to 2 HS-DSCH cell is configured, MAC-ehs PDU(s) received during one TTI contain more than 26 reordering SDUs. (the condition is revised compared with the legacy text)

-
if more than 2 HS-DSCH cell is configured, MAC-ehs PDU(s) received during one TTI contain more than 32 reordering SDUs. (a new rule)
Proposal 3: For inter-Node B 3F-4C case, the existing rules on the maximum number of priority queues for inter-Node B Multiflow can be applied.
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